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Gener al

Proj ect Sign

Contractor work areas

Interference with existing operations
Interference with traffic flow

Bui | di ngs occupi ed during performance of work
Phasi ng of Construction Wrk

Gener al

Subm ttal data

Submittal Descriptions

Shop draw ngs

Qperating and Mai nt enance Manual s
Drawi ng scal e

Di mensi ons

Gener al

Tenporary utility connections
Scheduling utility outages

Shutof f of utility mains

Comuni cati on Cabl es

Underground utility lines indicated
Underground utility lines not indicated
Excavati ng under roads and railroads
Nor mal hours

O her hours

Bui | di ng nunbers

O her signs

Gener al

Notification and Conpliance
Expressed Warranty

Governnent Material or Design

Latent Defects

Enpl oyment of Labor

Traffic Regul ations

H ghway barricades and warni ng signs
Saf ety Regul ati ons

Tenporary structures

Fire prevention and protection
Uilities

Conpl i ance

Passes and badges
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Scope

Appl i cabl e Regul ati ons
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| mpl enent ati on
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Mat eri al Safety Data Sheet (MSDS)

Storage of Chemicals and Materials
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Reporting Procedures
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SECTI ON 02050 - DEMOLI TI ON

1.1 REFERENCES 02050-1
1.2 GENERAL REQUI REMENTS 02050-1
1.3 SUBM TTALS 02050-1
1.4 DUST CONTRCL 02050-1
1.5 PROTECTI ON 02050- 2
1.6 BURNI NG 02050- 2
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CLEANI NG
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DELI VERY AND STORACE
WARRANTY

DOORS AND FRAMES
THERVAL | NSULATED DOCRS
SCUND RATED DOCRS
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FACTORY FI NI SH
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FI ELD PAI NTED FI NI SH
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REFERENCES

GENERAL REQUI REMENTS

SUBM TTALS

STORACE

HARDWARE

WARRANTY

GENERAL FABRI CATI ON REQUI REMENTS
FLUSH DOORS

PANEL AND LOUVER DOCRS
MOULDI NG AND EDG NG

I NSERT LOUVERS

WOOD FRAMES

FI NI SHI NG

I NSTALLATI ON OF DOCRS

I NSTALLATI ON OF WOCOD FRAMES
FI ELD FI NI SHI NG
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LOCKS AND LATCHES
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AUXI LI ARY HARDWARE
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FASTENI NGS
FI NI SHES
APPLI CATI ON
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HARDWARE SETS
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SECTI ON 09250 - GYPSUM WALLBOARD
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2.3 GYPSUM BOARD 09250- 4
2.4 TRIM MOLDI NGS, AND ACCESSCRI ES 09250- 4
2.5 FASTENI NGS AND ADHESI VES 09250- 4
3.1 I NTERI OR WALL FRAM NG 09250- 5
3.2 APPLI CATI ON OF GYPSUM BOARD 09250- 7
3.3 TRIM MOLDI NGS, AND ACCESSORI ES | NSTALLATI ON 09250- 7
3.4 TAPI NG AND FI NI SHI NG 09250- 7
3.5 PATCHI NG 09250- 7

SECTI ON 09510 - ACQUSTI CAL CEI LI NGS

1.1 REFERENCES 09510-1
1.2 GENERAL REQUI REMENTS 09510-1
1.3 SUBM TTALS 09510-1
1.4 DELI VERY AND STORACE 09510-2
1.5 ENVI RONVENTAL REQUI REMENTS 09510-2
1.6 SCHEDULI NG 09510-2
1.7 WARRANTY 09510-3
1.8 EXTRA MATERI ALS 09510-3
2.1 ACQUSTI CAL UNI TS 09510-3
2.2 SUSPENSI ON SYSTEM 09510-3
2.3 HANCERS 09510-3
2.4 FI NI SHES 09510-3
2.5 COLORS AND PATTERNS 09510-3
2.6 CEI LI NG ATTENUATI ON CLASS AND TEST 09510- 4
3.1 I NSTALLATI ON 09510- 4
3.2 CLEANI NG 09510-5

SECTI ON 09680 - CARPET
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1.2 SUBM TTALS 09680- 2
1.3 REGULATCORY REQUI REMENTS 09680- 3
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1.6 WARRANTY 09680- 3
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2.3 MOLDI NG 09680-5
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REFERENCES

SUBM TTALS

PACKAG NG, LABELI NG AND STORI NG
APPROVAL OF MATERI ALS

ENVI RONMVENTAL CONDI TI ONS

SAFETY AND HEALTH

PAI NT

PROTECTI ON OF AREAS NOT TO BE PAI NTED
SURFACE PREPARATI ON

M XI NG AND THI NNI NG

APPLI CATI ON

Pl PE COLOR CODE MARKI NG

M SCELLANEQUS PAI NTI NG

SURFACES TO BE PAI NTED

SURFACES NOT TO BE PAI NTED
CLEANI NG

PAI NTI NG SCHEDULES

REFERENCES

SYSTEM DESCRI PTI ON

GENERAL QUALI TY CONTRCL

SUBM TTALS

STORACE

GENERAL MATERI ALS

Pl PE | NSULATI ON MATERI ALS
DUCT | NSULATI ON MATERI ALS
EQUI PMENT | NSULATI ON MATERI ALS
APPLI CATI ON - GENERAL

Pl PE | NSULATI ON | NSTALLATI ON
DUCT | NSULATI ON | NSTALLATI ON
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ABOVEGROUND PI PI NG SYSTEMS

DRY PI PE VALVE ASSEMBLY

Al R SUPPLY SYSTEM

WATER MOTOR ALARM ASSEMBLY

SPRI NKLERS

DI SI NFECTI NG MATERI ALS

.10 ACCESSORI ES

11 ALARM | NI TI ATI NG AND SUPERVI SORY DEVI CES

.12 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY
1 I NSTALLATI ON REQUI REMENTS

2 ABOVEGROUND PI PI NG | NSTALLATI ON
5 ELECTRI CAL WORK

6 STERI LI ZATI ON
7
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DELI VERY, STORACE, AND HANDLI NG
PRQJECT/ SI TE CONDI Tl ONS
STANDARD PRODUCTS
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ELECTRI CAL WORK
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2.6 EQUI PMENT EFFI Cl ENCY 15653- 14
2.7 REMOTE CONDENSER OR CONDENSI NG UNI T 15653- 14
2.8 REFRI GERANT LEAK DETECTOR 15653- 20
2.9 OXYGEN SENSOR 15653- 20
2.10 | NSULATI ON 15653- 21
2.11 TEMPERATURE CONTROLS 15653- 21
2.12 DUCTWORK COMPONENTS 15653- 21
2.13 REFRI GERANT Pl PI NG 15653- 28
2.14 DRAI N AND M SCELLANEQUS PI PI NG 15653- 31
2.15 FABRI CATI ON 15653- 31
3.1 | NSTALLATI ON 15653- 32
3.2 TESTS 15653- 40
3.3 CLEANI NG AND ADJUSTI NG 15653- 42
3.4 DEMONSTRATI ONS 15653- 43

SECTI ON 16370 - ELECTRI CAL DI STRI BUTI ON SYSTEM AERI AL

1.1 REFERENCES 16370-1
1.2. GENERAL REQUI REMENTS 16370-4
1.3. SUBM TTALS 16370-4
1. 4. DELI VERY, STORACE, AND HANDLI NG 16370-7
1.5. EXTRA MATERI ALS 16370-7
2. 1. NAVEPLATES 16370-8
2. 2. CORROSI ON PROTECTI ON 16370-8
2.3. CONDUCTORS, CONNECTORS, AND SPLI CES 16370-9
2. 4. MEDI UM VOLTAGE LI NES 16370-9
2. 5. LOW VOLTAGE LI NES 16370-9
2.6. POLES AND HARDWARE 16370-9
2.7. I NSULATCORS 16370-11
2.8. CROSSARM ASSEMBLI ES 16370-11
2.9. FUSES AND SW TCHES, MEDI UM VOLTAGE 16370-12
2.10. TRANSFORMERS 16370-12
2.11. SURGE ARRESTERS 16370-12
2.12. GROUNDI NG AND BONDI NG 16370- 13
2.13. WARNI NG SI GNS 16370-13
2.14. LI QUI D DI ELECTRI CS 16370-13
2.15. FACTORY TESTS 16370- 13
3.1 GENERAL | NSTALLATI ON REQUI REMENTS 16370- 13
3.2 POLE | NSTALLATI ON 16370- 14
3. 3. CROSSARM MOUNTI NG 16370- 14
3. 4. GUY | NSTALLATI ON 16370- 15
3.5 CONDUCTOR | NSTALLATI ON 16370- 15
3.6 CONNECTI ONS TO UTI LI TY LI NES 16370-17

TOC - 10



ALTERATIONS/REPAIRS TO BUILDING 431

PARAGRAPH PAGE
NUMBER PARAGRAPH TITLE NUMBER
3.7. CONNECTI ONS TO BUI LDI NGS 16370-17
3. 8. GROUNDI NG 16370-17
3.9. FI ELD TESTI NG 16370- 18
3. 10. ACCEPTANCE 16370-19

SECTI ON 16415 - ELECTRI CAL VWORK, | NTERI OR

1.1. REFERENCES 16415-1

1.2. GENERAL 16415-4

1.3. SUBM TTALS 16415-5

1.4, WORKMANSHI P 16415- 6

2. 1. MATERI ALS AND EQUI PNVENT 16415-6

3.1 GROUNDI NG 16415- 10
3.2. W RI NG METHCDS 16415-11
3.3. BOXES AND SUPPORTS 16415- 14
3. 4. DEVI CE PLATES 16415- 15
3.5. RECEPTACLES 16415- 15
3. 6. WALL SW TCHES 16415- 16
3.7. SERVI CE EQUI PMENT 16415- 16
3.8. PANELBOARDS AND LOADCENTERS 16415- 16
3.9. FUSES 16415- 16
3. 10. not used 16415-16
3. 11. AERI AL SERVI CE 16415- 16
3.12. MOTCRS 16415- 17
3.13. MOTOR CONTROL 16415- 17
3. 14. MOTOR- DI SCONNECT MEANS 16415- 18
3. 15. not used 16415-18
3. 16. EQUI PMENT CONNECTI ONS 16415- 18
3.17. TELEPHONE W RI NG SYSTEM 16415- 18
3. 18. PAI NTI NG AND FI NI SHI NG 16415-19
3. 19. REPAI R OF EXI STI NG WORK 16415-19
3. 20. TESTS 16415-19

-- End of Section --
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PART TWO
TECHNI CAL PROVI SI ONS
SECTI ON 01100

GENERAL REQUI REMENTS

GENERAL:

This section covers general construction requirenents, not
specifically defined el sewhere on the contract draw ngs or other
sections of these specifications, which are manifestly necessary to
carry out the intent of the drawi ngs and specifications.

PRQJECT SI G\

The Contractor shall furnish and erect a project sign in the location
as determned by the COR  The sign shall be 36 inches (high) by 60

i nches (wide) and shall be constructed of 1/2-inch thick, grade A-C,
exterior type plywod. The sign shall receive 2 coats of an approved
white, sem gloss, exterior type enanel. Lettering shall be as shown
bel ow and shall be black seni gl oss, exterior type enanel. The bottom
of the sign shall be positioned 30 i nches above the ground and shal
be supported by two 4" X 4" wood posts. FEach post shall be firnmy
anchored in the ground and shall have three 3/8" gal vani zed bolts as
nmeans of attaching the sign. Oher neans of supporting the project
sign may be subnitted for approval by the COR  Upon conpletion of
wor k under this contract, the project sign shall be renoved fromthe
job site and shall remain the property of the Contractor

LETTERI NG SCHEDULE

LI NE DESCRI PTI ON HEI GHT STROKE
1 RED RI VER ARMY DEPOT 3" 1/ 2"
2 NAME OF PRQIECT 2-1/ 2" 3/ 8"
3 DI RECTORATE OF PUBLI C WORKS 1-1/2" 1/ 4"
4 GENERAL CONTRACTOR - (FIRM S NAME) 1-1/2" 1/ 4"

COORDI NATI ON OF WORK:
1 Contractor work areas

Contractor work areas and space available for storing naterials shal
be subject to the approval of the Contracting Oficer. Contractor
shal |l not store materials and equi pnent in other than assigned areas.

2 Interference with existing operations

Contractor shall execute work so as to interfere as little as
possi ble with normal functioning of existing buildings or operations,

01100 - 1



i ncluding operations of utility services, fire protection systens and
bui | di ng equi prent .

3.3 Interference with traffic fl ow

Contractor shall mnimze interference of construction activities
with the flow of traffic by keeping roads, wal ks and entrances to
grounds, to parking areas and to occupied areas of buildings clear of
construction nmaterials, debris, construction equiprment and vehi cl es.

3.4 Bui | di ngs occupi ed during performance of work

Contractor shall take all neasures and provide all nmaterial necessary
for protecting existing equipnent, property, and ongoi ng operations
in affected areas of construction agai nst dust.

3.5 Phasi ng of Construction Wrk
3.5.1 Phasing Plan

The Contractor shall be required to phase all construction work that
interferes with normal RRAD operations and flow of vehicular traffic.
The Contractor shall submit a detailed phasing plan for approval by
the Contracting Oficer that describes howthe work is to be
schedul ed. The Phasing plan shall cause the |east disruption of
normal RRAD operations and traffic flow.

3.5.2 Criteria affecting Contractor's phasing pl an

El ectrical service to the warehouse HVAC and north end fire sprinkler
house shall not be interrupted w thout witten approval through the
Construction Representative. Allow a ninimmof two-week notice to
the Governnent. The Contractor nmay install a tenporary service for
this load. The detailed plans for a tenporary service nust be
submitted and approved as part of the Contractor's phasing plan
before installation.

The Contractor's phasing plan shall include tinmes avail able for the
lighting installation contractor to renmove interior light fixtures
(before the Contractor begins interior denolition), and to instal
new |ight fixtures (after the Contractor installs interior wiring).

Contractor shall give the Governnent a two week notice before
conmencenent of work in the office areas and the storage area to the
south of the office areas and proposed nmechani cal room

Contractor shall give the Governnent a two week notice before
conmencenent of work on fire sprinkler systemin the office areas,
the storage area to the south of the office areas and proposed
mechani cal room Notice shall include electrical and plunbi ng outage
schedul es.

4  APPROVAL OF MATERI ALS AND EQUI PMENT
4.1 Cener al

Unl ess otherwi se indicated, within 30 days of receipt of notice to
proceed, and before starting installation of any naterial or
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equi pnent, the Contractor shall submt to the Contracting O ficer for
approval, in quadruplicate, conplete lists of naterials and equi pment
to be incorporated in the work. The lists of materials and equi prment
shal | be supported by sufficient descriptive material, such as
cat al ogs, cuts, diagrans, and other date published by the

manuf acturer, to denonstrate conformance to the specification

requi renents; catal og nunbers alone will not be acceptable.

4.2 Submi ttal data

Al'l submittal data, excluding shop draw ngs, shall be subnmtted at
one tinme and shall be fastened together in a booklet format with a
front and back cover. A conplete listing shall be included in the
front section that lists all itens of material or equipnent along
with a manufacturer's catal og nunber for each item Each submttal
dat a bookl et shall be subdivided, as a mininum into separate
sections for architectural, mechanical and electrical itenms. Each
itemof material or equipnent being subnitted for approval shall be
clearly marked, underlined or noted.

4.3 Submittal Descriptions

Submittal descriptions shall be as described in SECTION 01300 -
SUBM TTAL DESCRI PTI ONS

4.4 Shop draw ngs

Shop drawi ngs shall be subnitted for approval on all equipnrent, pre-
engi neered buil dings or structures, foundations, control systens and
ot her special features of work that require special designs or field
installation details on the part of the Contractor, manufacturer or
supplier. Shop drawi ngs shall be provided, in quadruplicate, within
60 days of receipt of notice to proceed and shall include al

drawi ngs, diagranms, conputations, test results, and other
installation details. Shop drawi ngs shall also include plans and

el evations of the proposed piping and equi pnent, to establish that
the equipnent will fit the allotted spaces with clearance for
installation and mai nt enance. Equi pnent installation details shown
on contract drawings are for planning purposes only. |If departures
fromthe contract drawi ngs are deenmed necessary by the Contractor
detail draw ngs of such departures, including changes in related
portions of the project and the reasons therefore, shall be submtted
by the Contractor for approval before proceeding with any work.
Where such departures require piping or equi pmrent to be supported

ot herwi se than shown, the details submtted shall include |oadings,
type and ki nds of franmes, hangers, brackets, stanchions, or other
supports necessary. Approved departures shall be nade at no
additional cost to the Government.

4.5 Operating and Mai ntenance Manual s

Operating and nmai ntenance nanual s shall be provided, in
quadruplicate, for all contractor furnished and installed equiprent.
The manual s shall provide general operating instructions and
preventative naintenance (PM procedures including a recomended PM
schedule and a |ist of recommended spare parts. The manuals shall be
provided prior to final or beneficial acceptance of all contractor

i nstall ed equi pnent.
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5.

5.

CONTRACT DRAW NGS:
1 Drawi ng scal e
Large scal e drawi ngs supersede snall scal e draw ngs
2 Di nensi ons

D mensi ons govern in all cases. Scaling of drawi ngs may be done only
for general |ocation and general size of items. All dinensions shown
of existing structures and all dinensions required for new work that
is to be connected to existing structures shall be verified by the
Contractor by actual neasurenent. Al work at variance with that
speci fied or shown on the draw ngs, shall not be perforned by the
Contractor until the Contractor has received approval in witing from
the Contracting O ficer.

UTI LI TI ES:

.1 Cener al

Al utilities used by the Contractor, except those indicated bel ow,
shal |l be charged to or paid for by the Contractor at |ocal prevailing
rates. Uilities furnished without charge shall be carefully
conserved by the Contractor and shall be Iimted to the foll ow ng:

.1.1 Potable water

Pot abl e water shall be linmted to that available froma single one-
i nch water hose.

.1.2 Electricity

El ectricity shall be limted to that available froma single 20 anp,
240 volt, single phase service.

.1.3 Uilities used for tests

Uilities used for testing installed fixtures and equi pment shall be
limted to quantities consuned during a 48-hour period. The use of
el ectrical powered equi pment, such as notors, fans, air conditioners
and light fixtures, shall not be used for the conveni ence of the
Contractor.

.2 Tenporary utility connections

The Contractor, at his own expense and in a worknmanshi p nanner
satisfactory to the Contracting Oficer/COR, shall install and

mai ntain all necessary tenporary utility connections and distribution
lines, and all neters, as required, to neasure the anpbunt of each
utility used for the purpose of determ ning charges, and shall renove
the sane prior to final acceptance of the construction

.3 Scheduling utility outages

Al'l utility outages required by the Contractor to acconplish his work
shal | be schedul ed a mninumof 14 days in advance. Al outages
shal | be approved by Contracting O ficer/CORin witing prior to
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di sruption of utilities. Wilities shall include, but not be linited
to, electrical, steam gas, fuel oil, conpressed air, water, and
donestic and industrial wastewater. Contractor shall submt a
proposed schedul ed of outages showing as a mni num dates of outages,
durati on of outages and type and | ocation of outage required.
Contractor shall plan his work so as to mininize all outages.
Contractor will not be pernmitted to performwork requiring a utility
out age during nornmal hours of work without prior approval fromthe
Contracting O ficer/COR  See paragraph: HOURS OF WORK

6.4 Shutof f of utility mains

7.

Qperation of valves on water, steam and gas nmmi ns and swi tches on the
primary electrical distribution systemw ||l be by governnent
personnel. \Where shutoff of water lines interrupts service to fire
hydrants or fire sprinkler systens, the Contractor shall arrange his
operations and have sufficient material and personnel available to
conpl ete the work w thout undue delay or to restore service wthout
delay in event of energency.

EXCAVATI ONS
1 Conmuni cati on Cabl es

Bef ore excavating near buried conmmuni cati ons cable, the Contractor
shal |l notify the Tel ephone Mai ntenance Chief at ext. 3864 for
assistance in locating the cable. Existing conmunication cabl es that
are indicated or the |ocations of which are made known to the
Contractor prior to excavating shall be protected from danmage during
excavating, and if danmaged, will be repaired by the Governnent and
the cost of repair deducted fromthe contract price.

.2 Underground utility lines indicated

Underground utility lines indicated on the contract draw ngs shall be
field verified by the Contractor prior to excavation. Contractor
shal | be responsible for all lines shown within the area of
excavation and within ten feet of the area to be excavated.

Contractor shall first verify location of |lines by excavating with
hand-hel d tools prior to the use of power operated equiprent.
Contractor shall be responsible for repairing, to the satisfaction of
the Contracting Oficer, all |ines damaged duri ng excavation at no
cost to the Governnent.

.3 Underground utility lines not indicated

Underground utility lines not indicated on the contract draw ngs:
The Governnent shall reinburse the Contractor for his expenses for a
one-time repair of danmmged |lines that are not indicated on the
contract drawi ngs; however, the Contractor shall be responsible for
protecting the same lines fromfurther danage and for repair of the
I ines should further danage occur

4 Excavati ng under roads and railroads

Sections of trench excavations for utility or comrunication |lines
shal | be jacked, bored or tunneled where |lines pass under, and within
six feet each side of, roads or railroads. Al other trenches shal
be by open cut unless otherw se indicated on the draw ngs.
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8.

9.

HOURS OF WORK:
1 Nor mal hours

Normal hours available for contractor to work will be from 6:45 AM
until 5:15 PM Monday thru Friday (excluding holidays), unless other
hours are specifically approved by the Contracting O ficer

2 O her hours

O her hours of work nay be required for the Contractor to perform
work that involves utility outages, renoval of asbestos nmterials,
excessive disruptions to operations or traffic flow Hours of work
other than the normal hours nentioned above nust be approved by the
Contracting Oficer and shall be acconplished at no additional cost
to the Government. Requests to work additional hours shall be
submitted for approval at |east 3 days in advance.

BUI LDI NG NUMBERS AND SI GNS

.1 Bui | di ng nunbers

Bui | di ng nunbers shall be installed on all newy constructed
bui |l di ngs and structures. The building nunber shall be as indicated
on the contract drawing or as determ ned by the COR  Buil di ng nunber
shal | not exceed five (5) al pha-nunerical characters and shal

consi st of 3" stroke characters (white) 12" high, painted on .080

al um num sheet painted brown. Sheet shall be ninimum of 18" high and
shal | be attached to building or structure by approved fasteners, 12"
on-cent er.

2 O her signs

O her signs, letters and nunbers shall be provided everywhere there
is a need for proper identification such as restroonms (MEN, WOVEN
HANDI CAPPED), el evators (VElI GHT CAPACI TY), storage tanks (GALLONS),
etc. Exit signs shall be provided where indicated on contract

drawi ngs. Room nunbers shall be provided above all door openings.
Signs shall be prefabricated nmetal and attached with approved

fast eners.

10 WARRANTY OF CONSTRUCTI ON

10.1 Ceneral

In addition to any other warranties set out elsewhere in this
contract, the Contractor warrants that work performed under this
contract conforns to the contract requirenents and is free of any
defect of equipnent, material or design furnished, or workmanship
perfornmed by the Contractor or any of his subcontractors or suppliers
at any tier. Such warranty shall continue for a period of one year
fromthe date of final acceptance of the project. Under this
warranty, the Contractor shall remedy at his own expense any such
failure to conformor any such defect. |In addition, the Contractor
shal |l renedy at his own expense any danage to Governnment owned or
controlled real or personal property, when that damage is the result
of the Contractor's failure to conformto contract requirenments or
any such defect of equipnment, nmaterial, workmanship, or design. The
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Contractor shall also restore any work danaged in fulfilling the
terns of this clause. The Contractor's warranty with respect to work
repaired or replaced hereunder will run for one year fromthe date of
such repair or replacenent.

10.2 Notification and Conpliance

The Governnent shall notify the Contractor in witing within a
reasonable tine after the discovery of any failure, defect, or
damage. Should the Contractor fail to renmedy any failure, defect, or
damage described in above within a reasonable tine after receipt of
noti ce thereof, the Governnent shall have the right to replace,
repair, or otherw se renedy such failure, defect, or danmge at the
Contractor's expense.

10.3 Expressed Warranty

In addition to the other rights and renedi es provided by this clause,
all subcontractors', manufacturers', and suppliers' warranties
expressed or inplied, respecting any work and naterials shall, at the
direction of the Governnent, be enforced by the Contractor for the
benefit of the Government. The Contractor shall obtain any
warranties which the subcontractors, nanufacturers, or suppliers
woul d give in normal comercial practice. |If so directed by the
Contracting O ficer, the Contractor shall require any such warranties
to be executed in witing to the Government.

10.4 Covernnent Material or Design

Not wi t hst andi ng any ot her provisions of this clause, unless such a
defect is caused by the negligence of the Contractor or his
subcontractors or suppliers at any tier, the Contractor shall not be
liable for the repair of any defects of material or design furnished
by the Governnent nor for the repair of any damage which results from
any such defects in Governnment furnished naterial or design

10.5 Latent Defects
The warranty specified herein shall not Iimt the Governnent's rights

under the Inspection and Acceptance clause of this contract with
respect to |latent defects, gross mstake, or fraud.

11 LOCAL RULES AND REGULATI ONS

The Contractor, all subcontractors, and suppliers shall be governed
by police regulations on the installation. The follow ng |local rules
and regulations will be strictly conplied with:

11.1 Enpl oynment of Labor
Security regul ations
Passes and badges

11.2 Traffic Regul ations

Desi gnhat ed Rout es

01100 - 7



Passes
I nsur ance
Par ki ng
11.3 Highway barricades and warni ng signs
11.4 Safety Regul ations
11.5 Tenporary structures
11.6 Fire prevention and protection

11.7 Uilities

12 SECURITY REGULATI ONS

12.1 Conpliance
Al'l contractors, subcontractors, and their enpl oyees are responsible
for conplying with the follow ng security regulations as well as
ot her applicabl e regul ations.
Contractor will ensure that all contractor enployees conply with al
applicable fire, safety, and security requirenments and adhere to al
applicabl e state and federal |abor |aws and regul ati ons.

12.2 Passes and badges
Al'l contractor personnel will be required to obtain appropriate
passes and badges prior to entering the depot and will not be
permtted to retain the passes and badges upon conpletion of the
contracted work.

12.3 Personnel conduct

Contractor personnel will not enter the depot in an intoxicated
condition, fight, ganble, picket, or create a disturbance. Notorious
m sconduct of f the depot may be sufficient grounds for denying
entrance to the depot.

12.4 Private Owed Vehicles (POV s)

POV' s nust have a mini mum i nsurance coverage and state inspection
sticker, in accordance with Texas State | aws.

Al'l personnel vehicles and containers are subject to search and
confiscation of unauthorized items while on the depot (with or
wi t hout presence of owner).

12.5 Work routes

Al'l depot traffic regulations will be observed. Predeterm ned work
routes will be followed with no deviation

12.6 |Itenms Forbi dden on depot
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Itens forbidden on the depot include "strike anywhere" natches,

al cohol i ¢ beverages, narcotics, photographic equiprment, unauthorized
tools, firearms, explosives and illegal knives (stilettos,

swi t chbl ades, hook bl ades, and bl ades over three inches in length).

13 SAFETY AND OCCUPATI ONAL HEALTH REQUI REMENTS:
13.1 Conpliance

The Contractor and his enployees to include subcontractors and their
enpl oyees, will comply with all Federal, State, and | ocal |aws
pertaining traffic safety and safety of public rights of way. 1In
addition, the Contractor or his authorized agent will conply with the
Cccupational Safety and Health Act Parts 1910 and 1926, the U S. Arny
Engi neer Manual 385-1-1, Arny Regul ations, Red River Regul ati ons 385-
1, and the Uniform Code of Traffic Control Devices.

13.2 General Instructions

The Contractor shall furnish all personnel any material necessary for
the prevention of accidents, injury or damage to enpl oyees or

equi pnment whil e operating on a Federal reservation. Also includes
personnel and equi pnent necessary for the prevention of accidenta
damage to Governnent property, Federal enployees or other U S.

Gover nnent contractor personnel

Each Contractor shall have a witten contractors safety program and
policy. |In cases where Subcontractor has a witten regulation for
its enpl oyees, a copy of that regulation will be forwarded to the
Contractor for forwarding to the Contracting Officer, prior to
commencenent of work.

Each Subcontractor and their enployees shall be considered a
contractor enployee for purposes of this section

13.3 Traffic Control

Warni ng signs, barricades and detours: The Contractor shall furnish
and erect adequate warning signs, flashing lights, and barricades to
properly control traffic nmovements around or through the construction
site. The Contractor shall provide and maintain any detours or
crossovers necessary for the safety and convenience of traffic. Al
signs, signals, markings and devices used to regulate, warn or guide
traffic shall be designed and used in accordance with the manual on
Uniform Traffic Control Devices for streets and hi ghways.

13.4 Contractor and Enpl oyee Vehicles

Contractor vehicles nust neet with current state safety regul ations
and an appropriate sticker affixed in the |ower |eft corner of the
wi ndshi el d. Vehicles not neeting the state safety codes will not be
al l owed on RRAD. Those which have a safety inspection expire while
on RRAD will be renmpoved and properly re-certified NLT 15 days prior
to the expiration date. Vehicles found to be out of inspection date
will be ordered off of the depot and the contractor decal renobved.
Vehi cl es found by RRAD Safety personnel to be unsafe for RRAD
operations will be brought to the attention of the Contractor who
wWill either repair the vehicle or remove it. Contractors are
responsi ble for their enployees' conduct and their vehicles.
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Enpl oyees with unsafe vehicles will be required to renove them from
RRAD until they can be repaired.

13.5 Accident reports

O her than for mnor first aid injuries, all accidents will be
reported directly to the RRAD Safety Ofice at 2371 during duty
hours. These are reportable on a Departnment of Arnmy Form 285 when
they occur on U. S. Federal property. The RRAD Safety Ofice wll

assist in the preparation of all accident reports at no cost to the
Contractor.

13.6 Corrective action plan

The Contracting Officer will notify the contractor in witing of any
observed non-conpliance with the foregoing provisions. The
Contractor shall, after receipt of such notice, inmedi ately take
corrective action. The Safety Manager nmay nake direct contact with a
contractor or his authorized representative for conditions of

i mm nent danger to life or U S. Governnment property. In such cases,
the Contracting Officer will be immediately notified. In cases which
have the potential for enbarrassnent to the U S. Governnent, or Red
Ri ver Arny Depot, the Contracting Officer will notify the Contractor
verbally to be followed up by a witten report of the situation and

the action to be taken to correct it. |If the Contractor fails or
refuses to pronptly take corrective action, the Contracting Oficer
will issue an order stopping all or part of the work until

satisfactory corrective action has been taken. No part of the tine

| ost due to such stop orders will be nade the subject of a claimfor
extension of tinme of for excess costs or damages by the Contractor
unless it was later determned that the Contractor was in conpliance.

14 FI RE PREVENTI ON AND PROTECTI ON

The Contractor shall conply with all fire prevention neasures
prescribed in the installation fire regulations, a copy of which is
on file in the office of the Contracting Oficer. A witten fire
permt shall be obtained fromthe installation Fire Marshall for use
of open flame devices, such as bl oworches, portable furnaces, tar
kettles, or gas and electric welding and cutting equipnent in, or
within 15 feet of buildings. The Contractor shall be liable for any
fire loss to Governnent property attributable to negligence on the
part of the Contractor, including failure to conply with fire
preventi on neasures prescribed by terns of this contract.

15 AMVUNI TI ON AREA ACCESS:

Access to the Ammunition Linited Area by contractor enployees in
privately owned vehicles (POV) is not authorized and will not be
permtted. The Contractor shall provide transportation to and from
the work site in an authorized contractor's vehicle. Enployees of
contractors doing work in the Anmmunition Linmited Area will be

required to park their POV in Parking Lots 5 and 13 outside the
limted area

-- End of Section --

01100 - 10



1

SECTI ON 01200

ENVI RONVENT PROTECTI ON

SCOPE

The work covered by this section consists of furnishing all |abor
materials, and equi pnent and performing all work required for the
prevention of environnmental pollution during and as a result of
construction operations under this contract except for those nmeasures
set forth in other Technical Provisions of these specifications. For

t he purpose of this specification, environmental pollution is defined as
the presence of chenical, physical, or biological elenents or agents

whi ch adversely affect human health or wel fare; unfavorably alter
ecol ogi cal bal ances of inmportance to human life; affect other species of
i mportance to nman; or degrade the utility of the environnment for
aesthetic and recreational purposes. The control of environnental
pollution requires consideration of air, water, and | and, and invol ves
noi se, solid waste-nmanagenent, and managenent of radiant energy and

radi oactive materials, as well as other pollutants.

APPLI CABLE REGULATI ONS

In order to prevent, and to provide for abatenent and control of, any
environnental pollution arising fromthe construction activities of the
Contractor and his subcontractors in the performance of this contract,
they shall conply with all applicable Federal, State, and |ocal |aws,
and regul ati ons concerning environnental pollution control and abatenent
as well as the specific requirenments stated in this section and

el sewhere in the contract specifications.

NOTI FI CATI ON

The Contracting Officer will notify the Contractor in witing of any
observed non-conpliance with the foregoi ng provisions. The Contractor
shal |, after receipt of such notice, inmediately take corrective action
Such notice, when delivered to the Contractor or his authorized
representative at the site of the work, shall be deened sufficient for
the purpose. |If the Contractor fails or refuses to pronptly take
corrective action, the Contracting Oficer nmay i ssue an order stopping
all or part of the work until satisfactory corrective action has been
taken. No part of the tinme |ost due to any such stop orders shall be
made t he subject of a claimfor extension of tine or for excess costs or
damages by the Contractor unless it was |later determ ned that the
Contractor was in conpliance.

SUBCONTRACTORS

Conpliance with the provisions of this section by subcontractors will be
the responsibility of the Contractor

| MPLEMENTATI ON

Prior to conmmencenent of the work the Contractor will neet with
representatives of the Contracting Officer to devel op nutual
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7.

under standi ngs relative to conpliance with these provisions and
adm ni stration of the environnental control program

HAZARDOUS MATERI ALS MANAGEMENT SYSTEM ( HMVB)

The foll owi ng sub-paragraphs applies only to containers of chenicals and
other materials that are one (1) gallon or larger in size and provide
for control and tracking of hazardous naterial s.

.1 Materi al Safety Data Sheet (MSDS)

Prior to bringing chem cals/materials on depot, the Contractor shal
submit a list of: Chenmicals/materials, container size, the approxi nate
nunber of containers, and a Material Safety Data Sheet (MSDS) for each
chem cal/material. Five (5) copies of this |list shall be subnmtted to
the Contracting Officer (KO. The KOw Il distribute themto DPWs

Engi neering Division, Environnental Division, and to the HVWMS Program
Manager for entry into a tracking system These chemical s/ materials
will then be reviewed and either be rejected or accepted onto the Depot.

.2 Storage of Chemicals and Materials

Chemical s/materials shall be stored under cover and spill contai nment
shal | be provided. Container exteriors shall remain free of product
resi due.

.3 Cl ean-up and Di sposal of Chenicals and Materials

The Contractor shall be responsible for clean up and di sposal of any
chem cal /material spills or leaks. This includes |Ieaks fromvehicles
and equi pnent.

4 Tracki ng of Chemicals and Materials

Bef ore taking enmpty chem cal/nmaterial container or containers in which
product renains off depot, they shall be processed back through the HWB
Program Manager so the renoval can be annotated in the tracking system

PROTECTI ON OF LAND RESOURCES
.1 Gener al
The | and resources within the property of the Government but outside the
limts of permanent work perforned under this contract shall be
preserved in their present condition or be restored to a condition after
conpl etion of construction that will appear to be natural and not
detract fromthe appearance of the project. |Insofar as possible, the
Contractor shall confine his construction activities to areas defined by
the plans or specifications, to areas to be cleared for other
operations, or to quarry, borrow or waste areas indicated on the plans.
At the onset of borrow excavation, topsoil shall be saved for use in
restoring the borrow area. Waste and borrow areas shall be | evel ed or
trimmed to regular |ines and shaped to provide a neat appearance. In
all instances the restored area shall be well drained, so as to prevent
t he accumul ati on of stagnant water
2 Prevention of Landscape Defacenent
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Except in areas shown on the plans or specified to be cleared, the
Contractor shall not deface, injure, or destroy trees or shrubs, nor
renove or cut themw thout special authority fromthe Contracting
Oficer. Trees designated to be saved shall be protected fromeither
excavation or filling within the root zone closer than the normal drip
line of the tree. No ropes, cables, or guys shall be fastened to or
attached to any existing trees for anchorages unl ess specifically

aut horized by the Contracting Officer. Where such special energency use
is permtted, the Contractor shall first adequately wap the trunk with
a sufficient thickness of burlap or rags over which softwood cleats
shall be tied before any rope, cable, or wire is placed. The Contractor
shall in any event be responsible for any danmage resulting from such
use. Wiere in the opinion of the Contracting Oficer, trees my

possi bly be defaced, bruised, injured, or otherw se danaged by the
Contractor's equi pment or by his blasting, dumping, or other operations,
he may direct the Contractor to protect adequately such trees by placing
boards, planks, or poles around them When earthwork operations are
liable, in the opinion of the Contracting Officer, to cause rock to rol
or otherw se be displaced into uncleared areas, the Contractor shal
construct barriers to protect the trees. Rocks that are displaced into
uncl eared areas shall be renpved. Mnunents, markers, and works of art
shal |l be protected sinmilarly before begi nning operati ons near them

3 Restoration of Landscape Danmge

Any trees or other |andscape feature scarred or danaged by the
Contractor's equi pnent or operations shall be restored as nearly as
possible to its original condition at the Contractor's expense. The
Contracting O ficer will decide what nmethod of restoration shall be
used, and whet her danmaged trees shall be treated or renmoved and di sposed
of under requirements for clearing and grubbing. Al scars nmade on
trees (not designated on the plans to be renpved) by equi pnent,
construction operations, or by the renoval of linbs larger than 1-inch
in dianmeter shall be coated as soon as possible with an approved tree
wound dressing. Al trinming or pruning shall be perforned in an
approved nmanner by experienced worknen with saws or pruning shears.

Tree triming with axes will not be permitted. Where tree clinbing is
necessary, the use of clinbing spurs will not not permitted. The use of
clinmbing ropes will be required by the Contracting O ficer where deened
necessary for safety. Trees that are to remain, either within or outside
established clearing limts, that are subsequently damaged by the
Contractor and are beyond saving in the opinion of the Contracting
Oficer, shall be inmediately renoved and replaced with a nursery-grown
tree of the sane species and size approved by the Contracting Oficer

.4 Location of temporary field offices, storage, and other construction

bui | di ngs

The | ocation on Governnent property of the Contractor's tenporary field
of fice, storage, and other construction buildings, required tenporarily
in the perfornmance of the work, shall be upon cleared portions of the
job site or areas to be cleared, and shall require witten approval of
the Contracting Officer. The preservation of the | andscape shall be an
i nperative consideration in the selection of all sites and in the
construction of buildings. Plans showing tenporary field office,
storage, and other construction buildings shall be subnmitted for
approval of the Contracting O ficer. Were buildings or tent platforns
are constructed on sidehills, the Contracting Oficer nmay require
cribbing to be used to obtain |evel foundations. Benching or |eveling
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of earth may not be all owed, depending on the location of the proposed
facility.

.5 Tenporary Excavation and Embanknents

If the Contractor proposes to construct tenporary roads or enbanknents
and excavations for plant and/or work areas, he shall submt the
following for approval at least thirty (30) days prior to schedul ed
start of such tenporary work.

a. A layout of all tenporary roads, excavations and enbanknents to
be constructed within the work area

b. Details of road construction
c. Details of the conpleted quarry or borrow excavation

d. Plans and cross sections of proposed embanknents and their
foundati ons, including a description of proposed naterials.

e. A landscaping plan prepared by a conpetent |andscape show ng the
proposed restoration of the area. Renpbval of any necessary trees and
shrubs outside the limts of required clearing or quarry, borrow, or
wast e areas shall be indicated. The plan shall also indicate |ocation
of required guard posts or barriers required to control vehicular
traffic passing close to trees and shrubs to be naintai ned undanaged.
The pl an shal | provide for the obliterati on of construction scars as
such and shall provide for a reasonably natural appearing fina
condition of the area. Modification of the Contractor's plans shall be
made only with witten approval of the Contracting Officer. No
unaut hori zed road construction, excavation, or enbankment construction
(including disposal areas) will be permtted.

. 6 Post - Construction Cleanup or Obliteration

The Contractor shall obliterate all signs of temporary construction
facilities such as haul roads, work areas, structures, foundations of
tenporary structures, stockpiles of excess or waste materials, or any
ot her vestiges of construction as directed by the Contracting Oficer
It is anticipated that excavation, filling, and plow ng of roadways wil |
be required to restore the area to near natural conditions which wll
permt the growmh of vegetation thereon. The di sturbed areas shall be
graded and filled as required, sufficient topsoil shall be spread to
provide a mni mum depth of 4 inches of suitable soil for the growh of
grass, and the entire area seeded. Restoration to original contours is
not required.

RECCORDI NG AND PRESERVI NG HI STORI CAL AND ARCHAEOLOG CAL FI NDS

Al'l itens having any apparent historical or archaeol ogi cal interest

whi ch are di scovered in the course of construction activities shall be
carefully preserved. The Contractor shall |eave the archaeol ogical find
undi sturbed and shall inmediately report the find to the Contracting

O ficer so that the proper authorities may be notified. Any work
required to preserve or protect these finds will be acconplished by
change order.

PROTECTI ON OF WATER RESOURCES
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9.

9.

1 Cener al

The Contractor shall not pollute streans, |akes, or reservoirs with
fuels, oils, bitunens, calciumchloride, acids, construction wastes or
other harnful materials. It is the responsibility of the Contractor to
i nvestigate and conply with all applicable Federal, State, County, and
Muni ci pal | aws concerning pollution of rivers and streans. Al work
under this contract shall be perfornmed in such a nmanner that

obj ectionable conditions will not be created in | akes, reservoirs, or
streans through or adjacent to the project areas.

.2 Er osi on Contr ol

Prior to start of construction the Contractor shall submit a plan for
approval of the Contracting Oficer showing his schene for controlling
erosion and di sposing of wastes. Surface drainage fromcuts and fills
within the construction limts, whether or not conpleted, and from
borrow and waste disposal areas, shall, if turbidity producing materials
are present, be held in suitable sedinentation ponds, or the areas shal
be graded to control erosion within acceptable linits. Tenporary
erosi on and sedi ment control neasures such as berns, dikes, drains, or
sedi nentation basins, if required to neet the above standards, shall be
provi ded and nmi ntai ned until permanent drai nage and erosion control
facilities are conpleted and operative. The area of bare soil exposed
at any one tinme by construction operations shall be held to a m ni num
Unl ess ot herwi se approved by the Contracting officer, the Contractor
shal | apply as soon as practicable an approved tenporary nulch on
denuded ground. This shall apply to all areas not subject to
appreciable traffic during construction, including areas that are to
recei ve sone formof construction later, if ground is to be exposed 60
days or nore. Stream crossings by fording with equiprment shall be
limted to control turbidity and in areas of frequent crossings
tenporary culverts or bridge structures shall be installed. Any
tenporary culverts or bridge structures shall be renpbved upon conpletion
of the project. Fills and waste areas shall be constructed by sel ective
pl acenent to elimnate to the extent practicable silts or clays on the
surface that will erode and contani nate adjacent streans or | akes.

3 Spi | | ages

Speci al neasures shall be taken to prevent chenicals, fuels, oils,
greases, bitum nous naterials, waste washings, herbicides and
i nsecticides, and cenent fromentering streans, rivers, or |akes.

4 Di sposal

Di sposal of any naterials, wastes, effluents, trash, garbage, oil,
grease, chemicals, etc., in areas adjacent to streans shall be subject
to the approval of the Contracting Oficer. |If any waste material is

dunped in unauthorized areas the Contractor shall renpve the materi al
and restore the area to the condition of the adjacent undisturbed area.
I f necessary, contam nated ground shall be excavated, disposed of as
directed by the Contracting Oficer, and replaced with suitable fill
material, conpacted and finished with topsoil all at the expense of the
Contractor.

10 PROTECTI ON OF FI SH AND W LDLI FE



The Contractor shall at all tinmes performall work and take such steps
required to prevent any interference or disturbance of fish and
wildlife. The Contractor will not be permitted to alter water flows or
otherw se disturb native habitat adjacent to the project area which, in
the opinion of the Contracting Officer, are critical to fish and
wildlife. Fouling or polluting of water will not be permtted. Wash
wat ers and wastes shall be processed, filtered, ponded, or otherw se
treated prior to their release into a river or other body of water

11 JANI TOR SERVI CES

The Contractor shall furnish daily janitorial services for the tenporary
field office, storage, and other construction buildings on the project
site and performany required mai ntenance of facilities and grounds as
deenmed necessary, by the Contracting Oficer during the entire life of
the contract. Toilet facilities shall be kept clean and sanitary at al
tinmes. Services shall be perforned at such a tine and in such a manner
to least interfere with the operations but will be acconplished only
when the buildings are occupied. Services shall be acconplished to the
satisfaction of the Contracting Oficer. The Contractor shall also
provide daily trash collection and cleanup of the buildings and adjacent
out si de areas, snow renopval in season, and shall dispose of al

di scarded debris, aggregate sanples, and concrete test sanples in a
manner approved by the Contracting O ficer

12 BURNI NG

No naterial shall be burned at the project site unless otherw se
specified in other sections of these specifications or authorized by the
Contracting O ficer.

13 DUST CONTROL

The Contractor will be required to naintain all excavations,

enbanknments, stockpiles, haul roads, permanent access roads, plant

sites, waste areas, borrow areas, and all other work areas within or

wi t hout the project boundaries free from dust which would cause a hazard
or nui sance to others. Approved tenporary nethods of stabilization
consi sting of sprinkling, chemical treatment, |ight bitum nous
treatment, or simlar nethods will be pernmitted to control dust.
Sprinkling, to be approved, nust be repeated at such intervals as to
keep all parts of the disturbed area at |east danp at all tines, and the
Contractor must have sufficient conpetent equi pnent on the job to
acconplish this if sprinkling is used. Dust control shall be perforned
as the work proceeds and whenever a dust nuisance or hazard occurs.

14 MAI NTENANCE COF PCLLUTI ON CONTROL FACI LI TI ES DURI NG CONSTRUCTI ON

During the Iife of this contract the Contractor shall maintain al
facilities constructed for pollution control under this contract as |ong
as the operations creating the particular pollutant are being carried
out or until the material concerned has become stabilized to the extent
that pollution is no |onger being created.

15 PESTI CI DES (| NSECTI Cl DES, FUNG Cl DES, HERBI Cl DES, ETC.)



Application of all pesticides shall be acconplished by a certified pest
control personnel or under the supervision of a certified pest control
operator. Delivery and storage of pesticides will be nonitored by
certified personnel to insure the adequacy of containers and the safe
storage of toxic materials. Disposal of containers and chemicals wll
be nonitored to prevent pollution of natural drai nage systens.

15.1 Reporting Procedures

The installation Pest Managenent Coordinator will be notified in advance
of the planned tine of treatnent and the chemical to be used. Prior to
entering the depot, the Pest Control Contractor shall notify the Pest
Managenment Coordi nator (Ext 2379 or 2361) of their job location and
exact tinme of arrival on the depot. At application, the contractor will
provide the follow ng information:

(1) Chemcal name, EPA Registration Nunber.

(2) Concentration of chem cal

(3) Concentration of mxture

(4) Equi pnent used to apply.

(5) Total gallons of liquid applied.

(6) Total square feet chemical applied to
15.2 Soil Treatnent

Just prior to placing concrete slab on grade or basenent slab and j ust
prior to backfilling around concrete or masonry foundations for
structures, soil treatnent shall be applied. Soil treatnent agents
shal|l be delivered to the jobsite in seal ed and | abel ed contai ners
bearing the manufactures's warnings to be observed in the handling and
use of soil treatment agents. Labels shall bear evidence of

regi stration under the Federal Insecticide, Fungicide, and Rodenticide
Act. Labeling information shall be submitted not |ess than 7 days in
advance of the tine the soil treatnent agent is to be applied. Soi
treatment agent shall be isofenphos or chlorpyrifos in concentrations
recomended by the manufacturer. The maxi mum concentration for the
cheni cal when used as a terniticide shall be used for soil treatnent.
O her soil treatnent agents nay be used with prior approval of the
Contracting Officer. Soil treatment agents shall be applied in
accordance with the instructions on the | abel

15.3 Personnel

Only properly trained and certified personnel will apply termiticides on
Arnmy property. Contractor's pesticide applicators will be trained and
certified in the appropriate category by the state in which the
application will take place.

15.4 Inspection

Prior to application of pesticides, inspection will be performed by
certified government personnel. Inspection will include, but not be
limted to:



15.4.1 On-site inspection

On-site inspection, by the COR of unopened pesticide containers to
verify that the chemicals listed on the | abel neet contract
specifications and can be applied in accordance with the registered use.

15. 4.2 Qbservation

bservation of the m xing and equi pnent operations, rate of application
(volune versus area), recognition of environnental hazards, and safety
precautions in order to assure work is perfornmed in accordance with the
contract specifications and provisions.

16 ASBESTOS- CONTAI Nl NG MATERI ALS
16.1 Ceneral

In order to prevent accidental asbestos exposure at the worksite, the
contractor shall conply with the foll owi ng provisions. These provisions
cover situations in which the Governnent has identified the presence of
asbestos at the worksite and al so those situations where the Governnent
has reasonably concluded no asbestos is present at the site. In both

i nstances, asbestos abatenent is not intended to be a part of this
contract. The only know asbestos in the area is the old floor tile.
This floor tile is under part of the carpets. The carpets are to be
denp’ d but the floor tile is not to be renoved.

16.2 ldentified ashestos-containing materials present at site

If the Governnent has reasonably concluded that the worksite contains
asbestos-containing nmaterials, the drawings will indicate where the
asbestos-containing naterials are present. The work to be perforned
pursuant to this contract does not require the contractor disturb, in
any nmanner, the identified asbestos-containing materials. The
contractor is, therefore, expressly prohibited fromdisturbing in any
manner or causing the identified asbestos-containing nmaterials to be
rel eased into the environnent. |f during the performance of work
specified by this contract the contractor deterni nes that perfornmance of
work is not physically possible wthout disturbing identified asbestos-
containing material, the contractor shall inmrediately cease all work
whi ch m ght inpact the suspect material, report such conflict to the
Contracting O ficer/COR and await instruction fromthe Contracting

O ficer. The contractor shall, under no circunstances, take any action
which will disturb the identified asbestos pending instruction fromthe
Contracting O-ficer. Simlarly, if the contractor encounters or has
reason to believe that asbestos-containing material is present at the
worksite, in addition to what the Governnent has previously identified
at the worksite, the contractor shall inmmediately cease all work which
m ght inpact the suspect material and report such know edge of
reasonabl e believe to the Contracting Officer and await instruction from
the Contracting Officer. The Governnent shall take the steps necessary
to confirmor deny the presence of additional asbestos and will assess
t he i mpact upon the performance of the contract and deternine the
appropriate course of action.

16.3 No known asbestos-containing materials at the site

If the drawi ngs contain no reference to asbestos-containing materials,
t he Governnent has reasonably concluded that the worksite and materials
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to be renoved or inpacted pursuant to this contract are free from
asbestos-containing naterials. |[|f, however, during the performance or
work pursuant to this contract, the contractor encounters or has reason
to believe that asbestos-containing material is present at the worksite,
the contractor shall inmediately cease all work which mght inpact the
suspect material and report such know edge of reasonable believe to the
Contracting O ficer and await instruction fromthe Contracting O ficer
The Governnent shall take the steps necessary to confirmor deny the
presence of additional asbestos and will assess the inpact upon the
performance of the contract and deternine the appropriate course of
action.

--End of Section --



SECTI ON 01300

SUBM TTAL DESCRI PTI ONS

PART 1. GENERAL
1.1. SUBM TTALS

The subnmittal s described below are those required and further described
in other sections of the specifications. Oher requirenents pertaining
to submittals are included in SECTION 01100 - GENERAL REQUI REMENTS.
Submittals required by the CONTRACT CLAUSES and ot her nontechnical parts
of the contract are not included in this section

SD- 01 Dat a

Submittals which provide cal cul ati ons, descriptions, or docunentation
regardi ng t he work.

SD- 04 Dr awi ngs

Submittals which graphically show rel ati onship of various conponents of
the work, schenatic diagranms of systens, details of fabrication, |ayouts
of particular elenents, connections, and other relational aspects of the
wor k.

SD-06 | nstructions

Preprinted naterial describing installation of a product, system or
material, including special notices and naterial safety data sheets, if
any, concerning inpedances, hazards, and safety precautions.

SD- 07 Schedul es

Tabul ar lists showing location, features, or other pertinent infornmation
regardi ng products, materials, equipnent, or conponents to be used in
t he wor k.

SD- 08 Statenments

A docunent, required of the Contractor, or through the Contractor, from
a supplier, installer, manufacturer, or other lower tier Contractor, the
purpose of which is to confirmthe quality or orderly progression of a
portion of the work by docunenting procedures, acceptability of nethods
or personnel, qualifications, or other verifications of quality.

SD- 09 Reports
Reports of inspections or tests, including analysis and interpretation
of test results. Each report shall be properly identified. Test
net hods used shall be identified and test results shall be recorded.
SD- 13 Certificates
Statenent signed by an official authorized to certify on behalf of the

manuf acturer of a product, systemor material, attesting that the
product, systemor naterial neets specified requirenents. The statenent
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nmust be dated after the award of this contract, nust state the
Contractor's nane and address, nust nane the project and | ocation, and
nmust |ist the specific requirements which are being certified.

SD- 14 Sanpl es
Sanpl es, including both fabricated and unfabricated physical exanples of
materials, products, and units of work as conplete units or as portions
of units of work.

SD- 18 Records

Docunentation to record conpliance with technical or admnistrative
requirenents.

SD-19 Operation and Mi ntenance Manual s

Data which forns a part of an operation and mai nt enance manual .
PART 2. PRODUCTS ( NOT APPLI CABLE)

PART 3. EXECUTI ON (NOT APPL| CABLE)

-- End of Section --
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SECTI ON 02050

DEMOLI Tl ON

GENERAL
1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ENG NEERI NG MANUALS ( EM

EM 385-1-1 (1992) U. S. Arny Corps of Engineers Safety
and Heal th Requi rements Manua

.2 CENERAL REQUI REMENTS

The work includes denolition, salvage of identified itens and materials, and
renoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Government property daily, unless otherwi se directed, to avoid
accunul ation at the denolition site. Materials that cannot be renpved daily
shal|l be stored in areas specified by the Contracting Oficer. 1In the

i nterest of occupational safety and health, the work shall be performed in
accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itenms and nmaterials shall be disposed of
as specified.

.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD-08 Statements
Work Plan; FIO

The procedures proposed for the acconplishnment of the work. The procedures
shall provide for safe conduct of the work, including procedures and nethods
to provi de necessary supports, lateral bracing and shoring when required,
careful renmpval and disposition of materials specified to be sal vaged,
protection of property which is to remain undisturbed, coordination wth
other work in progress, and tinely disconnection of utility services. The
procedures shall include a detailed description of the nethods and equi prent
to be used for each operation, and the sequence of operations in accordance
with EM 385-1-1.

.4 DUST CONTROL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water shal
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not be pernmitted when it will result in, or create, hazardous or
obj ectionabl e conditions such as ice, flooding and pollution

.5 PROTECTI ON
.5.1 Protection of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmedi ate action to
protect all personnel working in and around the denolition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent shall be allowed to be |left standing w thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor knmen renove debris or performother work in the i medi ate area

Fl oors, roofs, walls, colums, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternined to be in stable condition, my be allowed to
remai n standi ng wit hout additional bracing, shoring, of lateral support

until denolished. The Contractor shall ensure that no el enents detern ned
to be unstable are | eft unsupported and shall be responsible for placing and
securing bracing, shoring, or lateral supports as may be required as a
result of any cutting, renoval, or denmplition work perforned under this
contract.

.5.2 Protection of Existing Property

Bef ore begi nning any demolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternine the extent of the
work. The Contractor shall take necessary precautions to avoid danmage to
existing itens to renain in place, to be reused, or to remain the property
of the Government; any danaged itens shall be repaired or replaced as
approved by the Contracting O ficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nmay be required as
a result of any cutting, renoval, or denmplition work perforned under this
contract.

.5.3 Protection Fromthe Wather

The interior of buildings to remain and sal vageabl e materials and equi pnent
shal |l be protected fromthe weather at all tines.

.5.4 Environmental Protection
The work shall conply with the requirenents of Section 01200.
.6 BURNI NG

The use of burning at the project site for the disposal of refuse and debris
shall not be permtted.

.7 USE OF EXPLOSI VES

Use of explosives shall not be permitted.
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1.8 AVAI LABILITY OF WORK AREAS

Areas in which the work is to be acconplished shall be avail able three weeks
after the Contractor gives notice in witing to the Contracting Oficer’s
Representative, (COR).

2 PRODUCTS (NOT APPLI CABLE)
3  EXECUTI ON
3.1 UTILITIES

Di sconnection of utility services, with related neters and equi pnent, are
specified in Section 16321 and in RRAD Drawi ng E-4018. 11-PE. EXxisting
utilities shall be renpbved as indicated. Wen utility lines are encountered
that are not indicated on the drawi ngs, the Contracting O ficer shall be
notified prior to further work in that area.

3.2 DI SPCSI TION OF MATERI AL

Title to material and equi pnent to be denolished, except CGovernment sal vage
and historical items, is vested in the Contractor upon receipt of notice to
proceed. The CGovernnent shall not be responsible for the condition, |oss or
damage to such property after notice to proceed.

3.2.1 Salvageable Itens and Materi al
Contractor shall salvage itens and material to the naxi mum extent possible.
3.2.1.1 Material Salvaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Government property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.2.1.2 Itens Salvaged for the Governnent

Sal vaged itens to renain the property of the Governnent shall be renoved in
a manner to prevent danage, and packed or crated to protect the itens from
damage while in storage or during shipnent. Itens damaged during renoval or
storage shall be repaired or replaced to match existing itenms. Containers
shal |l be properly identified as to contents. The following itenms reserved
as property of the Governnent shall be delivered to the areas designhated by
t he COR

3.2.1.3 Historical Itens
Hi storical itens shall be removed in a manner to prevent danmmge. The
followi ng historical itens shall be delivered to the Governnment for

di sposition: Corner stones, contents of corner stones, and docunent boxes
wherever |ocated on the site.
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3.

2.2 Unsal vageabl e Materi al

Concrete, masonry, other nonconbustible material, and conbustible materi al
shal | be disposed of in the sanitary fill area located off the site.

.3 CLEAN UP

Debris and rubbish shall be renmoved. Debris shall be renobved and transported
in a nanner that prevents spillage on streets or adjacent areas. Loca
regul ati ons regardi ng hauling and di sposal shall apply.

-- End of Section --
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SECTI ON 04200

MASONRY

GENERAL
1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ACl | NTERNATI ONAL (ACl)
ACl SP-66 (1994) AClI Detailing Manual

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1994) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM A 615 (1995) Deforned and Plain Billet-Steel Bars
for Concrete Reinforcenent

ASTM C 55 (1995) Concrete Building Brick

ASTM C 62 (1995) Building Brick (Solid Masonry Units
Made from Cl ay or Shale)

ASTM C 67 (1994) Sanpling and Testing Brick and
Structural Cay Tile

ASTM C 90 (1995) Loadbearing Concrete Masonry Units

ASTM C 91 (1995) Masonry Cement

ASTM C 126 (1994) Ceranmic dazed Structural Cay Facing
Tile, Facing Brick, and Solid Masonry Units

ASTM C 129 (1995) Nonl oadbearing Concrete Masonry Units

ASTM C 140 (1995a) Sanpling and Testing Concrete Masonry
Units

ASTM C 216 (1995) Facing Brick (Solid Masonry Units Made
fromday or Shale)

ASTM C 270 (1995) Mortar for Unit Masonry

ASTM C 476 (1991) G out for Masonry

ASTM C 494 (1992) Chenical Adnixtures for Concrete
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ASTM C 578 (1992) Rigid, Cellular Polystyrene Thernal
I nsul ation

ASTM C 641 (1982; R 1991) Staining Materials in
Li ght wei ght Concrete Aggregates

ASTM C 652 (1994) Hollow Brick (Holl ow Masonry Units
Made From Cl ay or Shal e)

ASTM C 744 (1995) Prefaced Concrete and Calcium Silicate
Masonry Units

ASTM C 780 (1994) Preconstruction and Construction
Eval uation of Mortars for Plain and
Rei nforced Unit Masonry

ASTM C 1019 (1989a; R 1993) Sanpling and Testing G out

ASTM C 1072 (1994) Measurenent of Masonry Fl exural Bond
Strength

ASTM C 1289 (1995) Faced Rigid Cellular Polyisocyanurate
Thermal Insul ati on Board

ASTM D 2000 (1990; R 1994) Rubber Products in Autonotive
Appl i cations

ASTM D 2240 (1991) Rubber Property - Duromneter Hardness

ASTM D 2287 (1992) Nonrigid Vinyl Chloride Polynmer and
Copol ymer Mol di ng and Extrusi on Conpounds

ASTM E 119 (1995a) Fire Tests of Building Construction
and Materials

ASTM E 447 (1992b) Conpressive Strength of Masonry
Prismns

.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with SECTI ON 01330 SUBM TTAL
PROCEDURES:
SD- 01 Dat a
Concrete Masonry Units; GA. |nsulation; GA
Manuf acturer's descriptive data.

Col d Weat her Installation; GA

Col d weat her construction procedures.

SD- 13 Certificates
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Concrete Masonry Units (CMJ); FIO Joint Reinforcement; FIO Reinforcing
Steel Bars and Rods; FIO Msonry Cenent; FIO.  Insulation; FIO

Certificates of conpliance stating that the materials neet the specified
requi renents.

I nsul ation; FIO

Certificate attesting that the pol yurethane or polyisocyanurate insulation
furni shed for the project contains recovered naterial, and show ng an
estimated percent of such recovered materi al

.3 DELI VERY, HANDLI NG, AND STORAGE

Materials shall be delivered, handl ed, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contam nating nmateri al

.3.1 Masonry Units
Concrete nmasonry units shall be covered or protected fromincl ement weat her

and shall conformto the noisture content as specified in ASTM C 90 when
delivered to the job site.

.3.2 Reinforcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of loose nmll scale and rust.

.3.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and other packaged materials shall be delivered in unopened
containers, plainly narked and | abel ed wi th manufacturers' nanes and brands.
Cenmentitious material shall be stored in dry, weathertight encl osures or be
conpl etely covered. Cenment shall be handled in a manner that will prevent
the inclusion of foreign materials and damage by water or dampness. Sand
and aggregates shall be stored in a manner to prevent contanination or
segregati on.

PRODUCTS
.1 GENERAL REQUI REMENTS
The source of naterials which will affect the appearance of the finished
wor k shall not be changed after the work has started except with Contracting
O ficer's approval

.2 ONCRETE MASONRY UNI TS (CMJ)

Hol | ow and solid concrete masonry units shall conformto ASTM C 90, Type |
Nor mal wei ght. Cenent shall have a low al kali content and be of one brand.

.2.1 Aggregates

Li ght wei ght aggregates and bl ends of |ightwei ght and heavi er aggregates in
proportions used in producing the units, shall conply with the foll ow ng
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requi renents when tested for stain-producing iron conpounds in accordance
with ASTM C 641: by visual classification nmethod, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification

.2.2 Kinds and Shapes

Units shall be nodular in size and shall include closer, bond beamunits and
speci al shapes and sizes to conplete the work as indicated. Units used in
exposed masonry surfaces in any one building shall have a uniformfine to
nmedi um texture and a uni form col or.

.3  MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270 except Type S cenent-lime nortar proportions shall be 1 part
cenent, 1/2 part lime and 4-1/2 parts aggregate; when nasonry cenent ASTM C
91 is used the maxi mum air content shall be linited to 12 percent and
performance equal to cenent-lime nortar shall be verified. Evaluation of
performance shall be based on ASTM C 780 and ASTM C 1072. Mortar for
prefaced concrete nasonry unit wainscots shall contain aggregates with 100
percent passing the No. 8 sieve and 95 percent passing the No. 16 sieve.
Cenent shall have a low alkali content and be of one brand. Aggregates
shal |l be from one source.

.3.1 Adm xtures

In cold weat her, a non-chloride based accel erating adm xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

.4 GROUT

Grout shall conformto ASTM C 476. Cenent used in grout shall have a | ow
al kali content. G out slunp shall be between 8 and 10 inches. G out shal
be used subject to the limtations of Table Ill. Proportions shall not be
changed and nmaterials with different physical or chemnical characteristics
shall not be used in grout for the work unless additional evidence is
furni shed that the grout nmeets the specified requirenments.

.4.1 Adm xtures

In cold weat her, a non-chloride based accel erating admi xture may be used
subject to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

.5 ANCHORS, TIES, AND BAR POSI TI ONERS

Anchors and ties shall be fabricated without drips or crinps and shall be
zinc-coated in accordance with ASTM A 153, Class B-2. Steel wire used for
anchors and ties shall be fabricated fromsteel wire conforning to ASTM A
82. Anchors and ties shall be sized to provide a mninmum of 5/8 inch nortar
cover fromeither face
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.5.1 Wre Msh Ties

Wre mesh for tying 4 inch thick concrete masonry unit partitions to other
i ntersecting nmasonry partitions shall be 1/2 inch nesh of mininum 16 gauge
steel wire. Mninumlengths shall be not |less than 12 inches.

.6 REINFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615, Grade 60.
.7 1 NSULATI ON

.7.1 Rigid Board-Type Insulation

Ri gi d board-type insulation shall be extruded pol ystyrene, pol yurethane, or
pol yi socyanurate. Polystyrene shall conformto ASTM C 578. Pol yur et hane or
pol yi socyanurate shall conformto ASTM C 1289, Type |, Cass 2, faced with
aluminum foil on both sides of the foam The insulation shall be a standard
product and shall be marked with not | ess than the manufacturer's trademark
or nanme, the specification nunber, the perneance and R-val ues.

.7.1.1 Aged R-Val ue

The insulation shall provide a mninumaged Rvalue of 11 for the overal

t hi ckness. The aged R-val ue shall be deternined at 75 degrees F in
accordance with the appropriate referenced specification. The stated R
val ue of the insulation shall be certified by an i ndependent testing

| aboratory or certified by an i ndependent Regi stered Professional Engi neer
if tests are conducted in the manufacturer's | aboratory.

.7.2 Insul ati on Adhesive

I nsul ati on adhesive shall be specifically prepared to adhere the insulation
to the masonry and, where applicable, to the thru-wall flashing. The
adhesi ve shall not deleteriously affect the insulation, and shall have a
record of satisfactory and proven performance for the conditions under which
to be used.

EXECUTI ON
.1 ENVI RONMENTAL REQUI REMENTS
.1.1 Hot Weather Installation
The foll owi ng precautions shall be taken if masonry is erected when the
anbient air tenperature is nore than 99 degrees F in the shade and the
relative humidity is less than 50 percent. All masonry materials shall be
shaded fromdirect sunlight; nortar beds shall be spread no nore than 4 feet
ahead of nmasonry; mamsonry units shall be set within one m nute of spreading

nortar; and after erection, nmasonry shall be protected fromdirect exposure
to wind and sun for 48 hours.

.1.2 Cold Weather Install ation

Bef ore erecting nasonry when anbi ent tenperature or nean daily air
tenperature falls bel ow 40 degrees F, a witten statenent of proposed cold
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3.

weat her construction procedures shall be submitted for approval. The
foll owi ng precautions shall be taken during all cold weather erection

.1.2.1 Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of

heat. Heat shall be applied carefully until the top surface of the masonry

is dry to the touch. Sections of masonry deenmed frozen and danaged shall be
renoved before continuing construction of those sections.

a. Air Tenmperature 40 to 32 Degrees F. Sand or mxing water shall be
heated to produce nortar tenperatures between 40 degrees F and 120
degrees F.

b. Air Tenperature 32 to 25 Degrees F. Sand and m xi ng water shall be
heated to produce nortar tenperatures between 40 degrees F and 120
degrees F. Tenperature of nortar on boards shall be maintained
above freezing.

c. Air Tenmperature 25 to 20 Degrees F. Sand and m xi ng water shall be
heated to provide nortar tenperatures between 40 degrees F and 120
degrees F. Tenperature of nortar on boards shall be maintained
above freezing. Sources of heat shall be used on both sides of
wal I s under construction. W ndbreaks shall be enpl oyed when w nd
is in excess of 15 nph.

d. Air Tenperature 20 Degrees F and bel ow. Sand and ni xi ng wat er
shall be heated to provide nortar tenperatures between 40 degrees F
and 120 degrees F. Enclosure and auxiliary heat shall be provided
to maintain air tenperature above 32 degrees F. Tenperature of
units when laid shall not be |l ess than 20 degrees F.

.1.2.2 Conpleted Masonry and Masonry Not Bei ng Wrked On

a. Mean daily air tenperature 40 degrees F to 32 degrees F. Masonry
shal|l be protected fromrain or snow for 24 hours by covering wth
weat her -resi stive nenbrane.

b. Mean daily air tenperature 32 degrees F to 25 degrees F. Masonry
shal | be conpletely covered wi th weat her-resistant nenbrane for 24
hour s.

c. Mean Daily Air Tenperature 25 Degrees F to 20 Degrees F. Masonry
shal |l be conpletely covered with insulating blankets or equally
protected for 24 hours.

d. Mean Daily Tenperature 20 Degrees F and Bel ow. Masonry tenperature
shal | be maintai ned above 32 degrees F for 24 hours by encl osure
and suppl ementary heat, by electric heating blankets, infrared heat
| anps, or other approved nethods.

2 LAYI NG MASONRY UNI TS
Masonry units shall be laid in running bond pattern. Facing courses shal
be I evel with back-up courses, unless the use of adjustable ties has been

approved in which case the tolerances shall be plus or mnus 1/2 inch. Each
unit shall be adjusted to its final position while mortar is still soft and
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plastic. Units that have been disturbed after the nortar has stiffened
shal |l be renoved, cleaned, and relaid with fresh nortar. Air spaces,
cavities, chases, expansion joints, and spaces to be grouted shall be kept
free fromnortar and other debris. Units used in exposed nasonry surfaces
shal |l be free from chi pped edges or other inperfections detracting fromthe
appearance of the finished work. Vertical joints shall be kept plunb.
Units being laid and surfaces to receive units shall be free of water film
and frost. Solid units shall be laid in a nonfurrowed full bed of nortar.
Mortar for veneer wythes shall be bevel ed and sl oped toward the center of
the wthe fromthe cavity side. Units shall be shoved into place so that
the vertical joints are tight. Vertical joints of brick and the vertica
face shells of concrete masonry units, except where indicated at control
expansion, and isolation joints, shall be conpletely filled with nortar.
Mortar will be permitted to protrude up to 1/2 inch into the space or cells
to be grouted. Means shall be provided to prevent nortar fromdropping into
t he space bel ow.

.2.1 Surface Preparation

Sur faces upon which nasonry is placed shall be cleaned of laitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at least 1/8 inch
Sandbl asting shall be used, if necessary, to renove |aitance from pores and
to expose the aggregate.

.2.2 Forns and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other danage to supported nasonry and sufficiently
tight to prevent |eakage of nortar and grout. Supporting forns and shores
shall not be renpbved in |less than 10 days.

.2.3 Concrete Masonry Units

Units in piers, pilasters, columms, starting courses on footings, solid
foundation walls, lintels, and beans, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs. O her
units shall be full bedded under both face shells.

.2.3.1 Hollow Units

Hol  ow units shall be laid as specified for concrete masonry units.

.2.4 Tol erances

Masonry shall be laid plunb, true to Iine, with courses |level. Bond pattern
shal | be kept plunmb throughout. Corners shall be square unless noted
otherwi se. Except for walls constructed of prefaced concrete masonry units,

masonry shall be laid within the follow ng tol erances (plus or mnus unless
ot herwi se noted):

TABLE 11
TOLERANCES

Variation fromthe plunb in the lines
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and surfaces of columms, walls and arises

3.

In adj acent nmasonry units 1/8 inch
In 10 feet 1/4 inch

2.5 3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to acconmpdate the
wor k of others, shall be done by masonry mechani cs usi ng power nasonry saws.
Concrete masonry units may be wet or dry cut. Wt cut units, before being
pl aced in the work, shall be dried to the sane surface-dry appearance as
uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Qpenings in the masonry shall be nade carefully so that wall plates,
cover plates or escutcheons required by the installation will conpletely
conceal the openings and will have bottoms parallel with the masonry bed

j oints.

.2.6 Jointing

Joints shall be tooled when the nortar is thunbprint hard. Horizontal
joints shall be tooled last. Joints shall be brushed to renove all |oose
and excess nmortar. Mrtar joints shall be finished as follows:

.2.6.1 Tooled Joints

Joints in exposed exterior and interior masonry surfaces shall be tool ed
slightly concave. Joints shall be tooled with a jointer slightly |arger
than the joint width so that conplete contact is nade al ong the edges of the
unit. Tooling shall be performed so that the nortar is conpressed and the
joint surface is sealed. Jointer of sufficient length shall be used to
obtain a straight and true nortar joint.

.2.6.2 Door and W ndow Frame Joints

On the exposed interior side of exterior frames, joints between franmes and
abutting masonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior franes, joints between frames and abutting masonry
wal I's shall be raked to a depth of 3/8 inch

.2.6.3 Concrete Masonry Units
Concrete masonry units shall have 3/8 inch joints.
.2.7 Enbedded Itens

Spaces around built-in itenms shall be filled with mortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the nasonry work
progresses. Anchors, ties and joint reinforcenent shall be fully enbedded
inthe nortar. Cells receiving anchor bolts and cells of the first course
bel ow bearing plates shall be filled with grout.
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3.

2.8 Unfinished Wrk

Unfi ni shed work shall be stepped back for joining with new work. Toot hi ng
may be resorted to only when specifically approved. Loose nortar shall be
renoved and the exposed joints shall be thoroughly cleaned before |aying new
wor K.

.3  MORTAR

Mortar shall be nmixed in a nmechanically operated nmortar mxer for at |east 3
m nutes, but not nmore than 5 m nutes. Measurenent of ingredients for nortar
shall be by volune. Ingredients not in containers, such as sand, shall be
accurately measured by the use of nmeasuring boxes. Water shall be nixed
with the dry ingredients in sufficient anmount to provide a workable m xture
which will adhere to the vertical surfaces of masonry units. Mortar that
has stiffened because of |oss of water through evaporation shall be
retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after mxing shall be discarded.

.4 REI NFORCI NG STEEL

Rei nfor cement shall be cleaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which m ght destroy or reduce its bond prior to

pl acing grout. Bars with kinks or bends not shown on the draw ngs shall not
be used. Reinforcenent shall be placed prior to grouting

.4.1 Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions

i ndi cated on the drawings. A mninmmclearance of 1/2 inch shall be

mai nt ai ned between the bars and masonry units. M ni mum cl earance between
paral l el bars shall be one diameter of the reinforcenent. Vertica
reinforcing may be held in place using bar positioners |ocated near the ends
of each bar and at internmediate intervals of not nore than 192 di aneters of
the reinforcement. Colum and pilaster ties shall be wired in position
around the vertical steel. Ties shall be in contact with the vertica

rei nforcement and shall not be placed in horizontal bed joints.

.4.2 Splices

Bars shall be | apped a mni mum of 48 dianeters of the reinforcenent. Wl ded
or mechani cal connections shall devel op at |east 125 percent of the
specified yield strength of the reinforcenent.

.5 JO NT REI NFORCEMENT

Joint reinforcenent shall be installed at 16 inches on center or as

i ndi cated. Reinforcenent shall be |apped not |ess than 6 inches.

Pref abricated sections shall be installed at corners and wall intersections.
The longitudinal wires of joint reinforcenent shall be placed to provide not
|l ess than 5/8 inch cover to either face of the unit.

.6 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plunbing, heating, or other

04200 - 9



mechani cal fixtures, voids at door and w ndow janbs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openings. Walls below grade, lintels, and bond beans shall be filled solid
with grout. Units other than open end units nay require grouting each
course to preclude voids in the units. Gout not in place within 1-1/2
hours after water is first added to the batch shall be discarded. Sufficient
time shall be allowed between grout lifts to preclude displacenment or
cracki ng of face shells of masonry units. |[If blowouts, flowouts,

m sal i gnment, or cracking of face shells should occur during construction
the wall shall be torn down and rebuilt

.6.1 Horizontal Grout Barriers

Grout barriers shall be enbedded in nortar below cells of hollow units
recei ving grout.

.6.2 Gout Holes and C eanouts
.6.2.1 Gout Holes

Grouting holes shall be provided in slabs, spandrel beans, and other in-

pl ace overhead construction. Holes shall be |ocated over vertica
reinforcing bars or as required to facilitate grout fill in bond beans.

Addi tional openings spaced not nore than 16 inches on centers shall be

provi ded where grouting of all hollow unit masonry is indicated. Qpenings
shall not be less than 4 inches in diameter or 3 by 4 inches in horizontal

di mensi ons. Upon conpl etion of grouting operations, grouting holes shall be
pl ugged and finished to match surroundi ng surfaces.

.6.2.2 Cleanouts for Hollow Unit Masonry Construction

Cl eanout hol es shall be provided at the bottom of every pour in cores
contai ning vertical reinforcenent when the height of the grout pour exceeds
5 feet. Were all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to pernit cleaning
of all cells. deanout holes shall be provided at a maxi mum spaci ng of 32
i nches where all cells are to be filled with grout. A new series of

cl eanouts shall be established if grouting operations are stopped for nore
than 4 hours. Ceanouts shall not be Iess than 3 by 4 inch openings cut
fromone face shell. Manufacturer's standard cutout units nay be used at
the Contractor's option. C eanout holes shall not be closed until masonry
wor k, reinforcement, and final cleaning of the grout spaces have been

conpl eted and inspected. For walls which will be exposed to view, cleanout
hol es shall be closed in an approved nmanner to match surroundi ng nasonry.

.6.3 Gouting Equipnent

.6.3.1 Gout Punps

Pumpi ng t hrough al um num tubes will not be pernmitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contam nation. Upon conpletion of each day's pumnping, waste

materials and debris shall be renoved fromthe equi pnent, and di sposed of
out si de the nasonry.
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3.6.3.2 Vibrators

Internal vibrators shall maintain a speed of not |less than 5,000 inpul ses
per mnute when subnerged in the grout. At |east one spare vibrator shal
be maintained at the site at all times. Vibrators shall be applied at
uniformy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be limted to tine necessary to
produce satisfactory consolidation w thout causing segregation

3.6.4 G out Placenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in hollow unit masonry until nortar joints have set for
at least 24 hours. G out shall be placed using a hand bucket, concrete
hopper, or grout punp to conpletely fill the grout spaces wi thout
segregation of the aggregates. Vibrators shall not be inserted into | ower
pours that are in a sem-solidified state. The height of grout pours and
type of grout used shall be linited by the dinensions of grout spaces as
indicated in Table Ill. Lowlift grout nmethods may be used on pours up to
and including 5 feet in height. High-lift grout nethods shall be used on
pours exceeding 5 feet in height.

3.6.4.1 LowLift Method

Grout shall be placed at a rate that will not cause di splacenent of the
masonry due to hydrostatic pressure of the grout. Mbrtar protruding nore
than 1/2 inch into the grout space shall be renmpved before begi nning the
grouting operation. Gout pours 12 inches or less in height shall be
consol i dated by nechanical vibration or by puddling. G out pours over 12
i nches in height shall be consolidated by nechanical vibration and
reconsol i dated by nechanical vibration after initial water |oss and

settl enent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem -solidified state. Lowlift grout shall be used subject
to the linmtations of Table II1

3.6.4.2 High-Lift Method

Mortar droppings shall be cleaned fromthe bottom of the grout space and
fromreinforcing steel. Mortar protruding nore than 1/4 inch into the grout
space shall be renoved by di sl odging the projections with a rod or stick as
the work progresses. Reinforcing, bolts, and enbedded connections shall be
rigidly held in position before grouting is started. CMJ units shall not be
pre-wetted. Gout, fromthe mxer to the point of deposit in the grout
space shall be placed as rapidly as practical by punping and placi ng nethods
which will prevent segregation of the mix and cause a m ni nrum of grout
splatter on reinforcing and masonry surfaces not being i nmedi ately encased
inthe grout Iift. The individual lifts of grout shall be linited to 4 feet
in height. The first lift of grout shall be placed to a uniform height
within the pour section and vibrated thoroughly to fill all voids. This
first vibration shall follow inmediately behind the pouring of the grout
usi ng an approved nechanical vibrator. After a waiting period sufficient to
permit the grout to become plastic, but before it has taken any set, the
succeeding lift shall be poured and vibrated 12 to 18 inches into the
preceding lift. |[If the placing of the succeeding Ilift is going to be

del ayed beyond the period of workability of the preceding, each lift shal

be reconsolidated by reworking with a second vi brator as soon as the grout
has taken its settlenent shrinkage. The waiting, pouring, and
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3.

reconsol i dation steps shall be repeated until the top of the pour is
reached. The top lift shall be reconsolidated after the required waiting
period. The high-lift grouting of any section of wall between vertical
grout barriers shall be conpleted to the top of a pour in one working day
unl ess a new series of cleanout holes is established and the resulting
hori zontal construction joint cleaned. H gh-lift grout shall be used
subject to the linmtations in Table I1I1.

TABLE 11
POUR HElI GHT AND TYPE OF GROUT FOR VARI OQUS GROUT SPACE DI MENSI ONS

M ni mum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (in.) (1,2)
G out Pour
Hei ght Grout Grouting Mul ti wyt he Hol | ow uni t
(feet) (4) Type Procedure Masonry (3) Masonry
1 Fi ne Low Lift 3/4 1-1/2 x 2
5 Fi ne Low Lift 2 2 x 3
8 Fi ne Hi gh Lift 2 2 x 3
12 Fi ne H gh Lift 2-1/2 2-1/2 x 3
24 Fi ne H gh Lift 3 3 x 3
1 Coar se Low Lift 1-1/2 1-1/2 x 3
5 Coar se Low Lift 2 2-1/2 x 3
8 Coar se Hi gh Lift 2 3 x 3
12 Coar se H gh Lift 2-1/2 3 x 3
24 Coar se H gh Lift 3 3 x 4
Not es:

(1) The actual grout space or cell dinension nust be larger than the
sum of the follow ng itens:
a) The required mni num di mensi ons of total clear areas given in
t he tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the dianmeters of the horizontal
reinforcing bars within a cross section of the grout space or cell.

(2) The m ni mum di nensions of the total clear areas shall be nmade up of
one or nore open areas, wWith at |east one area being 3/4 inch or
greater in width.

(3) For grouting spaces between masonry wyt hes.

(4) Where only cells of hollow nasonry units containing reinforcenent
are grouted, the nmaxi mum hei ght of the pour shall not exceed the
di st ance between horizontal bond beans.

7 BOND BEAMS
Bond beans shall be filled with grout and reinforced as indicated on the

drawi ngs. Gout barriers shall be installed under bond beamunits to retain
the grout as required. Reinforcenment shall be continuous, including around
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corners, except through control joints or expansion joints, unless otherw se
i ndi cated on the drawi ngs. Were splices are required for continuity,

rei nforcement shall be | apped 48 bar dianmeters. A mninmmclearance of 1/2
inch shall be maintained between reinforcenment and interior faces of units.

.8 LINTELS
.8.1 Masonry Lintels

Masonry lintels shall be constructed with [intel units filled solid with
grout in all courses and reinforced with a mninmumof two No. 4 bars in the
bott om course unl ess ot herw se indicated on the draw ngs. Lintel

rei nforcement shall extend beyond each side of masonry opening 40 bar

di ameters or 24 inches, whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 1/2 inch above the
bottom i nside surface of the lintel unit.

.8.2 Precast Concrete and Steel Lintels

Precast concrete and steel lintels shall be as shown on the draw ngs.
Lintels shall be set in a full bed of nortar with faces plunmb and true.
Steel and precast lintels shall have a mininum bearing |length of 8 inches
unl ess ot herwi se indicated on the draw ngs.

.9 ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL
.9.1 Anchorage to Concrete

Anchorage of masonry to the face of concrete colums, beans, or walls shal
be with dovetail anchors spaced not over 16 inches on centers vertically and
24 inches on center horizontally.

.9.2 Anchorage to Structural Steel

Masonry shall be anchored to vertical structural steel franming with
adj ustabl e steel wire anchors spaced not over 16 inches on centers
vertically, and if applicable, not over 24 inches on centers horizontally.

.10 1 NSULATI ON

Anchored veneer walls shall be insulated, where shown, by installing board-
type insulation on the cavity side of the inner wthe. Board type

i nsul ation shall be applied directly to the masonry or thru-wall flashing
wi t h adhesive. Insulation shall be neatly fitted between obstructions

wi t hout inpaling of insulation on ties or anchors. The insulation shall be
applied in parallel courses with vertical joints breaking mdway over the
course bel ow and shall be applied in noderate contact with adjoining units
wi t hout forcing, and shall be cut to fit neatly agai nst adjoining surfaces.

.11 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to hardening,
nortar and grout daubs or splashings shall be conpletely removed from
masonry-unit surfaces that will be exposed or painted. Before conpletion of
the work, defects in joints of masonry to be exposed or painted shall be
raked out as necessary, filled with nortar, and tooled to match existing
joints. Inmediately after grout work is conpleted, scum and stains which
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have percol ated through the masonry work shall be renbved using a high
pressure streamof water and a stiff bristled brush. Msonry surfaces shal
not be cl eaned, other than rempvi ng excess surface nortar, until nortar in
joints has hardened. Masonry surfaces shall be left clean, free of nortar
daubs, dirt, stain, and discoloration, including scumfrom cleaning
operations, and with tight nortar joints throughout. Metal tools and netal
brushes shall not be used for cleaning.

.11.1 Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be dry-
brushed at the end of each day's work and after any required pointing, using
stiff-fiber bristled brushes.

.12 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shall be
covered w th nonstaining waterproof covering or nenbrane when work is not in
progress. Covering of the top of the unfinished walls shall continue unti
the wall is waterproofed with a conplete roof or parapet system Covering
shall extend a mninmmof 2 feet down on each side of the wall and shall be
hel d securely in place. Before starting or resuming, top surface of masonry
in place shall be cleaned of |oose nortar and foreign materi al

-- End of Section --

04200 - 14



SECTI ON 05120

STRUCTURAL STEEL

1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)
Al SC LRFD, Vol | (1993) Load & Resistance Factor Design

Manual , Vol 1 - Structural Menbers,
Speci ficati ons and Codes

Al SC LRFD, Vol 11 (1993) Load & Resistance Factor Design
Manual , Vol Il - Connections
Al SC- 04 (1989) Specification for Structural Steel

Bui I dings - Allowable Stress Design and
Pl asti c Design

Al SC S303 (1992) Code of Standard Practice for Steel
Bui | di ngs and Bri dges

Al SC S342L (1993) Load and Resi stance Factor Design
Specification for Structural Steel Buildings

Al SC S329 (1986) All owabl e Stress Design Specification
for Structural Joints Using ASTM A325 or ASTM
A490 Bolts

Al SC S334L (1988) Load and Resi stance Factor Design

Specification for Structural Joints Using
ASTM A325 or A490 Bolts

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 6 (1995c) General Requirenents for Rolled
Structural Bars, Plates, Shapes, and Sheet
Piling

ASTM A 36 (1994) Carbon Structural Steel

ASTM A 53 (1995a) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed Wl ded and Seanl ess

ASTM A 242 (1993a) High-Strength Low Al l oy Structural
St eel

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60 000

PSI Tensile Strength
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM F

ASTM F

ASTM F

ASMVE B18.21.1

325

490

500

501

502

514

529

563

572

588

618

709

852

436

844

959

(1994) Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M nimum Tensile Strength

(1993) Heat-Treated Steel Structural Bolts,
150 ksi M ninmum Tensil e Strength

(1993) Col d- Forned Wl ded and Seam ess Car bon
Steel Structural Tubing in Rounds and Shapes

(1993) Hot-Forned Wl ded and Seamnl ess Carbon
Steel Structural Tubing

(1993) Steel Structural Rivets

(1994a) Hi gh-Yield-Strength, Quenched and
Tenpered Alloy Steel Plate, Suitable for
Vel di ng

(1994) Hi gh-Strength Carbon- Manganese Steel
of Structural Quality

(1994) Carbon and Alloy Steel Nuts

(1994b) Hi gh-Strength Low Al |l oy Col unbi um
Vanadi um Steel s of Structural Quality

(1994) High-Strength Low All oy Structural
Steel with 50 ksi (345 MPa) M ninmum Yield
Point to 4 in. (100 mM) Thick

(1993) Hot-Fornmed Wl ded and Seaml ess Hi gh-
Strength Low Al l oy Structural Tubing

(1995a) Carbon and Hi gh-Strength Low Al | oy
Structural Steel Shapes, Plates, and Bars and
Quenched- and- Tenpered Al l oy Structural Steel
Pl ates for Bridges

(1993a) Quenched and Tenpered Low Al | oy
Structural Steel Plate with 70 ksi (485 MPa)
Mnimum Yield Strength to 4 in. (100 nm

Thi ck

(1993) Hardened Steel Washers

(1990) Washers, Steel, Plain (Flat),
Unhar dened for General Use

(1994a) Conpressi bl e-Washer-Type Direct
Tension Indicators for Use with Structural
Fast eners

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

(1994) Lock Washers (lnch Series)
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ASME B46. 1 (1985) Surface Texture (Surface Roughness,
Wavi ness and Lay)

AMERI CAN VELDI NG SCCI ETY ( AWS)

AWS A2. 4 (1993) Standard Synbols for Wl ding, Brazing
and Nondestructi ve Exam nati on

AWS D1. 1 (1994) Structural Welding Code - Steel
STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 25 (1991) Red lron Oxide, Zinc Oxide, Raw
Linseed G| and Al kyd Prinmer (wthout Lead
and Chronmate Pignents)

.2 CENERAL REQUI REMENTS

Structural steel fabrication and erection shall be perforned by an

organi zation experienced in structural steel work of equival ent nagnitude.
The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural nenbers.

Connections, for any part of the structure not shown on the contract

drawi ngs, shall be considered sinple shear connections and shall be designed
and detailed in accordance with pertinent provisions of Al SC S329.
Substitution of sections or nodification of connection details will not be
accepted unl ess approved by the Contracting Oficer. WlIlding shall be in
accordance with AW D1.1. High-strength bolting shall be in accordance with
Al SC S329.

.3 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:
SD- 04 Dr awi ngs
Structural Steel System GA. Structural Connections; GA
Shop and erection details including menbers (with their connections) not
shown on the contract drawi ngs. Wl ds shall be indicated by standard
wel di ng synbols in accordance with AW A2. 4.
SD-13 Certificates
MII Test Reports; FIO

Certified copies of nmill test reports for structural steel, structural
bolts, nuts, washers and other related structural steel itens.

Wel der Qualifications; FIO

Certified copies of welder qualifications test records showi ng qualification
in accordance with AWS DL1. 1.
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.4  STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will mininize deterioration.

PRODUCTS

.1 STRUCTURAL STEEL

.1.1 Carbon G ade Steel

Carbon grade steel shall conformto ASTM A 36.

.2 STRUCTURAL TUBI NG

Structural tubing shall conformto ASTM A 500, Grade B

.3 STEEL PIPE

Steel pipe shall conformto ASTM A 53, Type E or Type S, G ade B.
.4 H GH STRENGTH BOLTS AND NUTS

H gh strength bolts shall conformto ASTM A 325, Type 1 with carbon steel
nuts confornmng to ASTM A 563, Grade C.

.5 CARBON STEEL BOLTS
Car bon steel bolts shall conformto ASTM A 307.
.6 NUTS DI MENSI ONAL STYLE

Carbon steel nuts shall be Hex or Heavy Hex Style when used with ASTM A 307
bolts or Heavy Hex style when used with ASTM A 325 bolts.

. 7 WASHERS

Pl ai n washers shall conformto ASTM F 844. (Oher types, when required,
shall conformto ASTM F 436 or ASTM F 959.

.8 PAINT
Pai nt shall conformto SSPC Paint 25.
EXECUTI ON
.1 FABRI CATI ON

Fabrication shall be in accordance with the applicable provisions of Al SC
04. Fabrication and assenbly shall be done in the shop to the greatest
extent possible. The fabricating plant shall be certified under the Al SC
quality certification programfor Category | structural steelwork
Conpression joints dependi ng on contact bearing shall have a surface
roughness not in excess of 500 nmicro inches as deternined by ASME B46. 1, and
ends shall be square within the tolerances for mlled ends specified in ASTM
A 6. Structural steelwork, except surfaces of steel to be encased in
concrete, surfaces to be field welded, surfaces to be fireproofed, and
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contact surfaces of friction-type high-strength bolted connections shall be
prepared for painting in accordance with the AISC-04 and prined with the
speci fied paint.

.2 ERECTION

Erection of structural steel shall be in accordance with the applicable
provi sions of Al SC 04.

.2.1 Connections

Anchor bolts and other connections between the structural steel and
foundati ons shall be provided and shall be properly located and built into
connecti ng worKk.

.2.2 Base Plates and Bearing Pl ates

Col um base plates for colums and bearing plates for beans, girders, and
simlar nmenbers shall be provided. Base plates and bearing plates shall be
provided with full bearing after the supported nenbers have been plunbed and
properly positioned, but prior to placing superinposed | oads. Separate
setting plates under colum base plates will not be permitted. The area
under the plate shall be danp-packed solidly with bedding nortar, except
where nonshrink grout is indicated on the drawi ngs. Bedding nortar and
grout shall be as specified in Section 03300 CAST-I| N PLACE STRUCTURAL
CONCRETE.

.2.3 Field Wl ded Connecti ons

Fi el d wel ded structural connections shall be conpleted before load is
appl i ed.

.2.4 Field Primng
After erection, the field bolt heads and nuts, field welds, and any
abrasions in the shop coat shall be cleaned and prined with paint of the

same quality as that used for the shop coat.

-- End of Section --
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1.

SECTI ON 06200

FI NI SH CARPENTRY

GENERAL
1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
AHA A135.6 (1990) Hardboard Sidi ng
APA- THE ENG NEERED WOOD ASSOCI ATI ON ( APA)

APA E445 (1991; Rev May 1991) Perfornmance Standards
and Policies for Structural -Use Panel s

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1435 (1994) CQutdoor Wat hering of Plastics
ASTM D 2898 (1994) Accel erated Wathering of Fire-
Ret ardant - Treated Wod for Fire Testing
ASTM D 3679 (1994) Rigid Poly(Vinyl Chloride) (PVO
Si di ng
ASTM F 547 (1977; R 1990) Definitions of Terms Rel ating
to Nails for Use with Wod and Wod- Base
Materi al s

AMERI CAN WOOD- PRESERVERS' ASSOC!I ATI ON ( AWPA)

AVWPA C9 (1995) Plywood - Preservative Treatnment by
Pressure Processes

AWPA C20 (1993) Structural Lunber Fire-Retardant
Pressure Treat ment

AWPA C27 (1993) Plywood - Fire-Retardant Pressure
Tr eat ment

AVWPA W4 (1995) Standard for the Care of Preservative-

Treat ed Wod Products
AWPA P5 (1996) Standards for Waterborne Preservatives
ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW )
AW - 02 (1994) Architectural Wodwork Quality

St andards, Cuide Specifications and Quality
Certification Program
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CALI FORNI A REDWOOD ASSCOCI ATI ON ( CRA)

CRA- 01 (1995) Standard Specifications for Grades of
Cal i forni a Redwood Lunber

DEPARTMENT OF COMMERCE ( DOC)

DOC PS 1 (1996) Vol untary Product Standard -
Construction and I ndustrial Plywood

DOC PS 2 (1992) Performance Standard for Wod-based
Structural -Use Panel s

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

NEL VA- 01 (1993) Standard Grading Rules for
Nort heast ern Lunber

SOUTHERN CYPRESS MANUFACTURER S ASSOCI ATI ON ( SCVA)

SCMVA- 01 (1986; Supple No. 1, Aug 1993) Standard
Specifications for Grades of Southern Cypress

SOUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

SPI B- 1001 (1994) Standard Grading Rules for Southern
Pi ne Lunber

WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

WCLIB Std 17 (1993; Supples Il (A, V (A, &VI (A)
Gradi ng Rul es For West Coast Lumnber

WESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)

WAPA- 01 (1995; Supple Nos. 1, 2, and 3) Western
Lumber Grading Rul es 95

WOOD MOULDI NG AND M LLWORK PRODUCERS ASSCCI ATI ON ( WMVPA)

WWWPA VWM 6 (1987) Industry Standard for Non-Pressure
Treating of Wod M I I work

.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submi ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Wbod Itens, Siding, and Trim FIQO

Manufacturer's printed data indicating the usage of engineered or recycled
wood products, and environnentally safe preservatives.
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SD- 04 Dr awi ngs
Fi ni sh Carpentry; FIQO

Drawi ngs showi ng fabricated items and special nmill and woodwork itens.
Drawi ngs shall indicate naterials and details of construction, nethods of
fastening, erection, and installation.

SD- 14 Sanpl es
Siding; FIO WMldings;FIO Fascias and Trim FIQO

Sanpl es shall be of sufficient size to show patterns, color ranges, and
types, as applicable, of the material proposed to be used.

.3 DELI VERY AND STORACE

Materials shall be delivered to the site in undamaged condition, stored off
ground in fully covered, well-ventilated areas, and protected from extrene
changes in tenperature and humdity.

PRODUCTS
.1 WOOD I TEM5, SIDING, AND TRIM

The Contractor shall furnish products which optim ze design by reducing the
amount of wood used (engi neered wood), or recycled wood products, and
preservatives w thout arsenic or chrom um when the products and methods are
conpetitive in price or directed by the Contracting Oficer

.1.1 Gading and Marking

Materials shall bear the grademark, stanp or other identifying marks

i ndi cating grades of material and rules or standards under which produced.
Such identifying marks on a material shall be in accordance with the rule or
standard under which the nmaterial is produced, including requirenents for
qualifications and authority of the inspection organization, usage of

aut hori zed identification, and information included in the identification
The inspection agency for lunber shall be certified by the Board of Review,
Anerican Lunber Standards Conmittee, to grade the species used. Except for
pl ywood, structural -use panels, and |unber, bundle marking will be permtted
in lieu of marking each individual piece. Surfaces that are to be
architecturally exposed to view shall not bear grademarks, stanps, or other
types of identifying marks.

.1.2 Sizes and Patterns

Lumber sizes and patterns shall conformto rules or standards under which
produced. Unless otherw se specified, |unber shall be surfaced on four
sides. Sizes and patterns for materials other than |unber shall conformto
requi renents of the rules or standards under which produced. Size

ref erences, unless otherw se specified, are nom nal sizes, and actual sizes
shall be within manufacturing tol erances all owed by the standard under which
t he product is produced.
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.1.3 Moisture Content

The maxi mum nmoi sture content of untreated trimand wood siding shall be 15
percent at the time of delivery to the job site and when install ed.

Moi sture content of all other material shall be in accordance with the
standard under which the product is produced.

.1.4 Preservative Treat nent
.1.4.1 Pl ywod

Pl ywood shall be treated in accordance with AWPA CO9 with waterborne
preservatives listed in AWPA P5 to a retention level as follows:

a. 0.25 pcf intended for above ground use.
b. 0.4 pcf intended for ground contact and fresh water use.
.1.4.2 Exterior Wod MIlding and M I | work

Exterior wood nolding and mllwork within 18 inches of soil, in contact with
wat er or concrete shall be preservative-treated in accordance with WMPA WM
6. Exposed areas of treated wood that are cut or drilled after treatnent
shall receive a field treatnent in accordance with AWPA MA. Items of all-
heart material of cedar, cypress, or redwod will not require preservative
treatment, except when in direct contact with soil

.1.5 Siding

Hori zontal siding shall be hardboard, plywood, structural-use panel, wood or
vinyl. Panel siding shall be structural-use panel, or plywood.

.1.5.1 Panel Plywod Siding

Panel plywood siding shall conformto DOC PS 1, exterior nediumdensity
overlay, 4 feet wi de, nmaxi num practicable lengths, span rating of 16 inch on
centers, striated face, and grooved as selected from manufacturer's standard
pat terns.

.1.5.2 Panel Rated Siding

Rat ed panel siding shall be qualified under APA E445, exterior type, nedium
density overlay 4 feet w de, maxi num practicable | engths, span rated at 16
inch on centers, striated face ,and grooves as sel ected from manufacturer's
standard patterns.

.1.6 Fascias and Trim

.1.6.1 Wod

Fascias and trim including exterior door and w ndow casing, shall be
species and grade listed in TABLE | at the end of this section. Sizes shal
be as indicated. Metal corners may be furnished in |ieu of wood

cornerboards for horizontal siding; and if furnished, shall be gal vani zed
steel and prined or alum num and pri ned.
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.1.7 Mol dings

Mol di ngs shall be of the pattern indicated and shall be of a grade
conpatible with the finish specified.

.2 NAILS

Nai | s shall be the size and type best suited for the purpose and shal
conformto ASTMF 547. Nails shall be hot-dip gal vani zed or al uni num when
used on exterior work. For siding, length of nails shall be sufficient to
extend 1-1/2 inches into supports, including wood sheat hi ng over fram ng
Screws for use where nailing is inpractical shall be size best suited for
pur pose.

EXECUTI ON
.1 GENERAL
.1.1 Installation of Siding

Siding shall be accurately fitted and positioned w thout springing or
otherwi se forcing siding in place. Siding to have a paint finish shall have
nails driven flush.

.1.2 Panel Siding

Panel s shall be applied with edges at joints spaced in accordance with
manuf acturer's recomendati ons. Shi pl apped edges or square edges covered
with battens shall be prined for paint finish and all edges shall be backed
with fram ng nenmbers. Panels shall be nailed at edges at 6 inches on center
and at internediate supports at 12 inches on center unless otherw se shown.
Nai i ng at edges shall be 3/8 inch fromedges. For shiplap joints, nailing
shall be 3/8 inch fromthe visible joint and at a location to penetrate | ap
wi th previous panel. Wen panel siding is part of an engi neered shear wal
or used as wall-bracing, shiplap joints shall be nailed to supports with
double rows of nails. Battens shall be spaced at 16 inches on centers and
nail ed down the center at 24 inches on center

.2 MOLDI NG AND I NTERIOR TRI M

Mol ding and interior trimshall be installed straight, plunb, level and with
closely fitted joints. Exposed surfaces shall be machi ne sanded at the
mll. Mlded work shall be coped at returns and interior angles and mitered
at external corners. Intersections of flatwork shall be shoul dered to ease
any inherent changes in plane. Wndow and door trimshall be provided in
single lengths. Blind nailing shall be used to the extent practicable, and
face nailing shall be set and stopped with a nonstaining putty to match the
finish applied. Screws shall be used for attachnent to netal; setting and
stoppi ng of screws shall be of the same quality as required where nails are
used.

-- End of Section --
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1.

SECTI ON 07900

JO NT SEALI NG

GENERAL
1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Prefornmed Gasket
and Sealing Materi al

ASTM C 570 (1995) G I- and Resin-Base Caul ki ng Conmpound
for Building Construction

ASTM C 734 (1993) Low Tenperature Flexibility of Latex
Seal ants After Artificial Wathering

ASTM C 834 (1995) Latex Seal ants

ASTM C 920 (1994) El astoneric Joint Seal ants

ASTM C 1085 (1991) Butyl Rubber-Based Sol vent - Rel ease
Seal ant s

ASTM C 1184 (1995) Structural Silicone-Seal ants

ASTM D 217 (1994) Cone Penetration of Lubricating G ease

ASTM D 1056 (1991) Flexible Cellular Materials - Sponge
or Expanded Rubber

ASTM D 1565 (1981; R 1990) Flexible Cellular Materials -
Vi nyl Chloride Polyners and Copol yners (Open-
Cel |l Foam

ASTM E 84 (1996a) Surface Burning Characteristics of

Bui | ding Materials

.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Backi ng; FIO  Bond-Breaker; FIO

Seal ant; GA.
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Manuf acturer's descriptive data including storage requirenments, shelf life,
curing tine, instructions for mxing and application, and priner data (if
required). A copy of the Material Safety Data Sheet shall be provided for
each solvent, priner or sealant material

SD- 13 Certificates
Seal ant; FIQO

Certificates of conpliance stating that the materials conformto the
speci fied requirenments.

.3 ENVI RONMENTAL REQUI REMENTS

The anbi ent tenperature shall be within the limts of 40 to 90 degrees F
when the seal ants are applied.

.4 DELI VERY AND STORACE

Materials shall be delivered to the job in the nanufacturer's original
unopened contai ners. The container |abel or acconpanying data sheet shal
include the following information as applicable: manufacturer, name of
material, fornula or specification nunber, |ot nunber, color, date of
manufacture, mixing instructions, shelf life, and curing tine at the
standard conditions for |laboratory tests. WMaterials shall be handl ed and
stored to prevent inclusion of foreign materials. Materials shall be stored
at tenperatures between 40 and 90 degrees F unless otherw se specified by

t he manuf acturer.

PRODUCTS
.1 BACKI NG

Backi ng shall be 25 to 33 percent oversize for closed cell and 40 to 50
percent oversize for open cell naterial, unless otherw se indicated.

.1.1 Rubber

Cel I ul ar rubber sponge backi ng shall be ASTM D 1056, Type 2, closed cell,
Class A round cross section

.1.2 PVC

Pol yvi nyl chloride (PVC) backing shall be ASTM D 1565, Grade VO 12, open-
cell foam round cross section

.1.3 Neoprene

Neopr ene backi ng shall be ASTM D 1056, cl osed cell expanded neoprene cord
Type 2, Cass C, Gade 2C2.

.2 BOND- BREAKER

Bond- br eaker shall be as reconmended by the seal ant nanufacturer to prevent
adhesi on of the sealant to backing or to bottomof the joint.
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.3 PRI MER

Prinmer shall be non-staining type as recommended by seal ant manufacturer for
t he application.

.4 CAULKI NG
G- and resin-based caul king shall be ASTM C 570, Type |
.5 SEALANT
.5.1 LATEX
Lat ex Seal ant shall be ASTM C 834.
.5.2 ELASTOMVERI C
El astoneric seal ants shall conformto ASTM C 920 and the foll ow ng:
a. Polysulfide Sealant: Type S, Grade NS, Cass 25, Use NI, O
b. Polyurethane sealant: Gade NS, Cass 25, Use T, M and A
c. Silicone sealant: Type S, Grade NS, Class 25, Use NT, M G A, O
d. Structural silicone sealant: ASTMC 1184, Type S, Use G and O
.5.3 ACOUSTI CAL
Rubber or pol ynmer-based acoustical seal ant shall have a flanme spread of 25
or less and a snoke devel oped rating of 50 or |ess when tested in accordance
with ASTM E 84. Acoustical sealant shall have a consistency of 250 to 310
when tested in accordance with ASTM D 217, and shall remain flexible and
adhesi ve after 500 hours of accel erated weathering as specified in ASTMC
734, and shall be non-staining.
.5.4 BUTYL
Butyl seal ant shall be ASTM C 1085.
.5.5 PREFORMED
Preformed seal ant shall be pol ybutyl ene or isoprene-butyl ene based pressure
sensitive weather resistant tape or bead seal ant capabl e of sealing out
noi sture, air and dust when installed as reconmended by the nanufacturer
At tenperatures frommnus 30 to plus 160 degrees F, the seal ant shall be
non- bl eedi ng and shall have no | oss of adhesion
.5.5.1 Foam Strip
Foam strip shall be polyurethane foam Foamstrip shall be capabl e of
seal ing out moisture, air, and dust when installed and conpressed as
recomended by the manufacturer. Service tenperature shall be minus 40 to
plus 275 degrees F. Untreated strips shall be furnished with adhesive to
hold themin place. Adhesive shall not stain or bleed into adjacent

finishes. Treated strips shall be saturated with butyl ene waterproofing or
i mpregnated with asphalt.
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2.

3

3.

3.

6 SOLVENTS AND CLEANI NG AGENTS

Sol vent's, cleaning agents, and accessory materials shall be provided as
recomended by the nmanufacturer

EXECUTI ON
1 GENERAL
1.1 Surface Preparation

The surfaces of joints to receive sealant or caul k shall be free of al

frost, condensation and noisture. Q1l, grease, dirt, chalk, particles of
nortar, dust, |loose rust, loose nmll scale, and other foreign substances
shal |l be removed from surfaces of joints to be in contact with the seal ant.
G| and grease shall be renmoved with solvent and surfaces shall be wi ped dry
with clean cloths. For surface types not |isted bel ow, the seal ant

manuf acturer shall be contacted for specific reconmendations.

.1.2 Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such
materials, the materials shall be renpbved by sandbl asting or w re brushing.
Lai tance, efflorescence and | oose nortar shall be renoved fromthe joint
cavity.

.1.3 Steel Surfaces

Steel surfaces to be in contact with sealant shall be sandblasted or, if
sandbl asti ng woul d not be practical or would damage adjacent finish work,
the netal shall be scraped and wire brushed to renove | oose mll scale.
Protective coatings on steel surfaces shall be renmoved by sandbl asting or by
a solvent that |eaves no residue.

.1.4 Al um num Surfaces

Al umi num surfaces to be in contact with sealants shall be cl eaned of
tenporary protective coatings. Wen nmasking tape is used for a protective
cover, the tape and any residual adhesive shall be renmoved just prior to
appl ying the sealant. Solvents used to renove protective coating shall be
as reconmended by the manufacturer of the al um num work and shall be non-
st ai ni ng.

.1.5 Wod Surfaces

Wod surfaces to be in contact with sealants shall be free of splinters and
sawdust or other |oose particles.

.2 APPLI CATI ON

.2.1 Masking Tape

Maski ng tape shall be placed on the finish surface on one or both sides of a
joint cavity to protect adjacent finish surfaces frompriner or seal ant
snears. Masking tape shall be renpbved within 10 m nutes after joint has
been filled and tool ed.
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3.

3.

3.

3.

2.2 Backing

Backi ng shall be installed to provide the indicated seal ant depth. The
installation tool shall be shaped to avoid puncturing the backing.

2.3 Bond- Breaker

Bond- br eaker shall be applied to fully cover the bottomof the joint wthout
contam nating the sides where seal ant adhesion is required.

2.4 Priner

Priner shall be used on concrete masonry units, wood, or other porous
surfaces in accordance with instructions furnished with the sealant. Priner
shal|l be applied to the joint surfaces to be sealed. Surfaces adjacent to
joints shall not be prined.

2.5 Seal ant

Seal ant shall be used before expiration of shelf [ife. Milti-conponent

seal ants shall be mixed according to manufacturer's printed instructions.
Seal ant in guns shall be applied with a nozzle of proper size to fit the
width of joint. Joints shall be sealed as detailed in the draw ngs.

Seal ant shall be forced into joints with sufficient pressure to expel air
and fill the groove solidly. Sealant shall be installed to the indicated
dept h wi t hout displacing the backing. Unless otherw se indicated,

speci fied, or recommended by the manufacturer, the installed seal ant shal
be dry tooled to produce a uniformy snooth surface free of winkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy
water, etc., will not be allowed. Sealants shall be installed free of air
pockets, foreign enbedded matter, ridges and sags. Sealer shall be applied
over the seal ant when and as specified by the seal ant nanuf acturer

.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of snmears and
other soiling resulting fromthe seal ant application as work progresses.

-- End of Section --
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1.

SECTI ON 08110

STEEL DOCRS AND FRAMES

GENERAL
1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 236 (1989; R 1993) Steady-State Ther nmal
Per formance of Buil ding Assenblies by Means
of a Guarded Hot Box

ASTM C 976 (1990) Thernal Perfornance of Buil ding
Assenbl i es by Means of a Calibrated Hot Box

ASTM D 2863 (1991) Measuring the M nimum Oxygen
Concentration to Support Candl e-Li ke
Conbustion of Plastics (Oxygen I ndex)

ASTM E 90 (1990) Laboratory Measurenent of Airborne
Sound Transm ssion Loss of Buil ding
Partitions

ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls, and
Doors Under Specified Pressure Differences
Across the Specinen

DOOR AND HARDWARE | NSTI TUTE (DHI)

DH A115.1G (1994) Installation Guide for Doors and
Har dwar e

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
NAAVM HWVA 862 (1987) Holl ow Metal Manual; Section: Guide
Specifications for Commercial Security Hollow
Met al Doors and Franes
NAAVM HWIVA 865 (1995) Hol | ow Metal Manual ; Section: Guide
Speci fications for Sw ngi ng Sound Contr ol
Hol | ow Metal Doors and Franes
NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)
NFPA 80 (1995) Fire Doors and W ndows

NFPA 80A (1993) Protection of Buildings fromExterior
Fi re Exposures
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NFPA 101 (1997) Safety to Life fromFire in Buildings
and Structures

NFPA 252 (1995) Fire Tests of Door Assenblies

STEEL DOOR | NSTI TUTE (SDA )

SDA SDI - 100 (1991) Standard Steel Doors and Framnes

SDA SDI - 106 (1996) Standard Door Type Nonencl ature

SDA SDI - 107 (1984) Hardware on Steel Doors (Reinforcenent
- Application)

.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
St eel Doors and Franes; GA

Drawi ngs usi ng standard door type nomenclature in accordance with SDA SDI -
106 indicating the |ocation of each door and frame, elevation of each nodel
of door and frame, details of construction, nethod of assenbling sections,

| ocation and extent of hardware reinforcenent, hardware |ocations, type and
| ocation of anchors for franes, and thicknesses of nmetal. Draw ngs shall

i ncl ude catal og cuts or descriptive data for the doors, franes, and

weat herstripping including air infiltration data and manufacturers printed
i nstructions.

SD-13 Certificates

Thermal | nsul ated Doors, GA Sound Rated Doors GA

Certification of Sound, Thermal Insulating Rating: Certification or test
report for sound rated, thernal insulated doors shall show conpliance wth
the specified requirements. The certification, or test report, shall list
the paraneters and the type of hardware and perineter seals used to achieve
the rating.

.3 DELI VERY AND STORAGE

During shipnent, welded unit type franes shall be strapped together in pairs
wi th heads at opposite ends or shall be provided with tenporary steel
spreaders at the bottom of each frane; and knockdown type frames shall be
securely strapped in bundles. Materials shall be delivered to the site in
undamaged condition, and stored out of contact with the ground and under a
weat hertight covering pernmitting air circulation. Doors and assenbled
franes shall be stored in an upright position in accordance with DHI
Al115.1G  Abraded, scarred, or rusty areas shall be cleaned and touched up
wi th mat ching finishes.
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4  WARRANTY

Manuf acturer's standard perfornmance guarantees or warranti es that extend
beyond a 1 year period shall be provided.

PRODUCTS

.1 DOORS AND FRAMES

Doors and franes shall be factory fabricated in accordance with SDA SDI-100
and the additional requirenments specified herein. Door grade shall be heavy
duty (Grade Il unless otherw se indicated on the door and door frane
schedul es. Exterior doors and franes shall be designation G560 gal vani zed.
Doors and franes shall be prepared to receive hardware confornmng to the
tenpl ates and information provided under Section 08700 BU LDERS HARDWARE.
Doors and franes shall be reinforced, drilled, and tapped to receive

norti sed hinges, |ocks, |latches, and flush bolts as required. Doors and
frames shall be reinforced for surface applied hardware. Franes shall be
knockdown type or wel ded type |ocated as shown. Door franes shall be
furnished with a mnimumof three janb anchors and one floor anchor per
janmb. Anchors shall be not |ess than 18 gauge steel or 7 gauge dianeter
wire. For wall conditions that do not allow the use of a floor anchor, an
addi ti onal janb anchor shall be provided. Rubber silencers shall be
furnished for installation into factory predrilled holes in door franes;
adhesively applied silencers are not acceptable. Wiere franes are installed
in plaster or masonry walls, plaster guards shall be provided on door framnes
at hinges and strikes. Full glass doors shall conformto SDO SDI-100

Model 3, and shall include provisions for glazing. Reinforcing of door
assenblies for closers and ot her required hardware shall be in accordance
with SDO SDI-100 and the conditions of the fire door assenbly |isting when
applicable. Exterior doors shall have top edges closed flush and seal ed
agai nst water penetration.

.2 THERMAL | NSULATED DOORS

The interior of thermal insulated doors shall be conpletely filled with
rigid plastic foam permanently bonded to each face panel. The thermal
conduct ance (U value) through the door shall not exceed 0.41 btu/hr times sq
ft times ft when tested as an operational assenbly in accordance with ASTM C
236 or ASTM C 976. Doors with cellular plastic cores shall have a m ni mum
oxygen index rating of 22 percent when tested in accordance with ASTM D
2863.

.3 SOUND RATED DOCRS

Sound rated doors and franes shall be factory fabricated in accordance with
NAAMM HWA 865 and shall be provided at | ocations shown on the draw ngs.
Door assenblies shall consist of 18 gauge mini mumthi ckness door, 14 gauge
m ni mum t hi ckness frame, and adjustable perineter seals. The Sound

Transm ssion Class rating of the assenbly shall be 45 when tested in
accordance with ASTM E 90.
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2.4 \EATHERSTRI PPI NG

Unl ess ot herwi se specified in Section 08700 BU LDERS HARDWARE

weat herstripping shall be as follows: Watherstripping for head and janb
shal | be manufacturer's standard el astoneric type of synthetic rubber

vinyl, or neoprene and shall be installed at the factory or on the jobsite
in accordance with the door frane manufacturer's recomrendati ons.

Weat herstripping for bottom of doors shall be as shown. Air |eakage rate of
weat herstripping shall not exceed 0.20 cfmper |inear foot of crack when
tested in accordance with ASTM E 283 at standard test conditions.

2.5 LOUVERS

Were indi cated, doors shall be provided with |ouver sections. Louvers

shal | be sightproof type inserted into the door. Inserted |ouvers shall be
stationary. Louvers shall be nonrenovable fromthe outside of exterior doors
or the unsecure side of interior doors. |Insect screens shall be a renpvabl e

type with 18 by 16 nesh al unmi num or bronze cl oth.
2.6 GLAZI NG

d azing shall be as specified in Section 08810 GLASS AND GLAZI NG  Renovabl e
gl azi ng beads shall be screw on or snap-on type.

2.7 FACTORY FIN SH

Doors and franes shall be phosphatized and primed with standard factory
primer system Finish coats shall be in accordance with Section 09900
PAI NTI NG GENERAL. Finish color shall be shall be selected by the
Contracting O ficer Representative (COR).

3 EXECUTI ON
3.1 I NSTALLATI ON

Installation shall be in accordance with DHI A115.1G  Preparation for
surface applied hardware shall be in accordance with SDO SDI-107. Rubber
silencers shall be installed in door franes after finish painting has been
conpl et ed; adhesively applied silencers are not acceptabl e.

Weat herstripping shall be installed at exterior door openings to provide a
weat hertight installation. Hollow netal door frames shall be solid grouted
in masonry walls.

3.1.1 Thermal Insul ated Doors
Har dwar e and perineter seals shall be adjusted for proper operation. Doors
shal |l be seal ed weathertight after installation of hardware and shall be in
accordance with Section 07900 JO NT SEALI NG

3.1.2 Sound Rated Doors
Sound rated doors shall be installed in accordance with the manufacturer's

printed instructions. Hardware and perinmeter seals shall be adjusted for
proper operation.

08110 - 4



3.2 FIELD PAINTED FI NI SH
Steel doors and frames shall be shop painted in accordance with Section
09900 PAI NTI NG CGENERAL. Weatherstrips shall be protected from paint.
Fi ni sh shall be free of scratches or other blemnm shes. Color shall be
sel ected by the COR

-- End of Section --
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1.

SECTI ON 08210

WOCD DOCRS

GENERAL
1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AVERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
AHA 135.4 (1995) Basic Hardboard
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls, and
Doors Under Specified Pressure Differences
Across the Speci nen
ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW )
AW - 02 (1994) Architectural Wodwork Quality
St andards, Cuide Specifications and Quality
Certification Program
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
NEVA LD 3 (1991) Hi gh-Pressure Decorative Lani nates
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 80 (1995) Fire Doors and W ndows

NFPA 101 (1997) Safety to Life fromFire in Buildings
and Structures

NFPA 252 (1995) Fire Tests of Door Assenblies
NATI ONAL WOOD W NDOW & DOOR ASSCCI ATl ON ( NWADA)
NWADA |.S. 1-A (1993) Architectural Wod Flush Doors

NWADA |.S. 4 (1994) Water-Repell ent Preservative Non-
Pressure Treatment for M| work

.2 GENERAL REQUI REMENTS

.2.1 Standard Products

Doors shall be of the type, size, and design indicated on the draw ngs, and
shal |l be the standard products of manufacturers regularly engaged in the
manuf act ure of wood doors.
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1.2.2 WMarking
Each door shall bear a stanp, brand, or other identifying mark indicating
quality and construction of the door. The identifying nmark or a separate
certification shall include identification of the standard on which
construction of the door is based, identity of the manufacturing plant,

identification of the standard under which preservative treatnment, if used,
was nmade, and identification of the doors having a Type | glue bond.

1.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Wod Doors and Franes; GA
Drawi ngs indicating the [ ocation of each door, elevation of each type of
door, details of construction, marks to be used to identify the doors, and
| ocation and extent of hardware bl ocking. Draw ngs shall include catal og
cuts or descriptive data for doors, weatherstripping, flashing, and
threshol ds to be used.

SD-13 Certificates
Adhesi ves; FI O

Certificate stating that adhesives used for proposed doors do not contain
any fornmal dehyde.

SD- 14 Sanpl es

H gh Pressure Laninate Doors; FIO Factory Coated Natural Finish; FIOQO
Sanpl es of factory applied natural, high pressure |am nate finish.

1.4 STORACE
Doors shall be stored in fully covered areas and protected from danage and
fromextrenes in tenperature and hunidity. Doors shall be stored on
supports to prevent warping or twisting, and to provide ventilation. Factory
cartons or wappers shall be kept intact until installation.

1.5 HARDWARE

Har dwar e, incl udi ng weat herstripping and thresholds, is specified in Section
08700 BUI LDERS' HARDWARE.

1.6 WARRANTY

Manuf acturer's standard perfornmance guarantees or warranties that extend
beyond a 1 year period shall be provided.
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PRODUCTS
.1 GENERAL FABRI CATI ON REQUI REMENTS
.1.1 Edge Sealing
Wod end-grain exposed at edges of doors shall be sealed prior to shipment.
.1.2 Adhesives
Adhesi ves shall be in accordance with NWADA |.S. 1-A, requirenents for Type
| Bond Doors (waterproof) for exterior doors and requirements for Type |
Bond Doors (water-repellent) for interior doors. Adhesive for doors to

receive a transparent finish shall be nonstaining. Adhesives shall contain
no fornal dehydes.

.1.3 Prefitting

Doors shall be furnished prefitted or unfitted at the option of the
Contractor.

.2 FLUSH DOCRS

Fl ush doors shall be solid core and shall conformto NWAWDA |.S. 1-A, except
for the one year acclinatization requirenent in paragraph T-2, which shal
not apply. Wod doors shall be 5-ply construction with faces, stiles, and
rails bonded to the cores.

.2.1 Core Construction

.2.1.1 Solid Cores

Door construction shall be glued wood bl ock core or particle board core with
vertical and horizontal edges bonded to the core. Bl ocking and hardware
reinforcements for particle board core doors shall be bl ocking option HB-1-5
in accordance with NWADA |.S. 1-A

.2.2 Face Panel s

.2.2.1 Natural Finished Wood Veneer Doors

Veneer doors to receive natural finish shall be Custom G ade (except for the
Director’s office shall have Prem um Grade, book matched birch) veneer in
accordance with NWADA I.S. 1-A.  Vertical stile strips shall be selected to
provi de edges of the sane species and/or color as the face veneer. Door
finish shall be in accordance w th paragraph FI N SH NG

.2.2.2 Painted Wod Veneer Doors

Veneer doors to receive paint finish shall be Econony Grade in accordance
with NWWDA |.S. 1-A.  Door finish shall be in accordance wi th paragraph

FI ELD FI NI SHI NG

.2.2.3 Hardboard Face

Har dboard face panels shall be in accordance with AHA 135.4. Hardboard face
panel s shall be conposed of 1-ply 1/8 inch thick tenpered hardboard. Panels
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shal |l be flush panel interior grade design as shown. Vertical stiles shal
be manufacturer's standard hardwood. Doors shall be furnished primed for
finishing in accordance with paragraph FI ELD FI NI SH NG

.3 PANEL AND LOUVER DOORS
Panel and | ouver doors shall conformto AW-02 Secti on 1400.
.3.1 Louvers

Slats shall be not less than 1/4 inch thick. A center nullion shall be
provided for flat slat |ouvers 20 inches or nore in width, and for V-slat
| ouvers 24 inches or nore in width. Doors shall be adequately bl ocked to
provi de solid anchorage for the |ouvers.

.3.2 Natural Finished Doors

Doors to receive natural finish shall be Custom Grade Heml ock-Fir in
accordance with AW-02. Finish shall be in accordance w th paragraph
FI NI SHI NG

.3.3 Painted Doors

Doors to receive paint finish shall be Custom Grade in accordance with AW -
02. Finish shall be in accordance with paragraph FI ELD FI NIl SH NG

.3.4 Reinforcenent Bl ocking

Fire rated doors shall be provided, as required, wi th hardware reinforcenment
bl ocki ng, and top, bottom and internediate rail blocking. Lock blocks
shal | be manufacturer's standard. Reinforcenent blocking shall be in
conpliance with the manufacturer's |abeling requirenents. Reinforcenment

bl ocki ng shall not be of mneral material

.3.5 Stile Edges

Conposite fire rated doors shall be provided with vertical stile edges that
do not contain fire retardant salts. Vertical stiles shall be of the sane
speci es and/ or color as the face veneer

.4 MOULDI NG AND EDG NG

Moul di ng and edgi ng shall be as shown. Wod species for transparent
finished doors shall be conpatible wth veneer

.5 I NSERT LOUVERS

Wher e indicated, doors shall be provided with sightproof insert |ouvers.
Louvers shall be stationary or adjustable as shown. Blades shall be wel ded
or tenoned to the frane and the entire assenbly fastened to the door with
nmetal or wood nol di ngs on both sides as shown. The franme shall be
nonrenpovabl e fromthe outside of the door

.6 WOOD FRAMES

Wbod franes shall be provi ded where shown on the drawi ngs. Wod franes
shall be Prem um or Custom Grade in species to match door face veneer grade
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and species. For interior franes, applied stops are permtted unl ess
otherwi se indicated. Janb sections shall be dadoed and screwed in place.
Finish for frames and trimshall match the doors. Wod frames shall conply
with AW-02 Section 900.

.7 FINISH NG
.7.1 Factory Coated Natural Finish

Doors indicated to receive factory coated natural finish shall be given a
transparent finish conformng to AW-02, Prem um Grade, nedium stain, medium
rubbed sheen, open grain effect. Finish shall be AW factory finish system
Nurmber TR3 or TR4. Edges of unfitted doors shall be field finished after
fitting to the franes.

.7.2 Factory Coated Paint Finish

Doors indicated to receive factory coated finish shall be given
manuf acturer's standard prinme coat or manufacturer's standard paint finish

EXECUTI ON
.1 | NSTALLATI ON OF DOCRS
.1.1 Ceneral Use Doors

Doors shall be fit, hung, and trimed as required. Door shall have a

cl earance of 1/8 inch at the sides and top and shall have a bottom cl earance
of 1/4 inch over thresholds and 1/2 inch at other |ocations unless otherw se
shown. The | ock edge or both edges of doors shall be beveled at the rate of
1/8 inch in 2 inches. Cuts nade on the job shall be sealed i mediately
after cutting, using a clear varnish or sealer. Bottom of doors shall be
undercut to allow clear door swi ng over carpeted areas. Vertical edges of
doors whi ch have not been rounded or beveled at the factory shall be eased
when the doors are installed.

.2 | NSTALLATI ON OF WOCOD FRAMES

Franes shall be set plunb and square, and rigidly anchored in place securely
seated to floor using finish type nails. Double wedge bl ocki ng shall be
provi ded near the top, bottom and m d-point of each janb.

.3 FIELD FI NI SHI NG

Doors to receive field finishing, whether paint or natural finish, shall be
factory prined or sealed, as required, and then shall be finished in
accordance with Section 09900 PAINTING GENERAL. Factory applied seal er
shal |l not prevent doors fromaccepting field stain and finish Field touch-
up of factory finishes shall be in accordance with manufacturers

i nstructions.

-- End of Section --
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1.

SECTI ON 08700

BU LDERS' HARDWARE

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls and
Doors Under Specified Pressure Differences
Across the Speci nen

ASTM F 883 (1990) Padl ocks

BU LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHWA)

BHVA- 01 (Effective thru Jun 1995) Directory of
Certified Locks & Latches

BHVA- 02 (Effective thru Jul 1995) Directory of
Certified Door Closers

BHVA- 03 (Effective thru Jul 1996) Directory of
Certified Exit Devices

BHVA A156. 1 (1988) Butts and Hi nges

BHVA Al156. 2 (1989) Bored and Preassenbl ed Locks and
Lat ches

BHVA Al156. 3 (1994) Exit Devices

BHVA Al156. 4 (1992) Door Controls - Cosers

BHVA A156.5 (1992) Auxiliary Locks & Associated Products

BHVA Al156. 6 (1994) Architectural Door Trim

BHVA Al156. 7 (1988) Tenpl ate H nge Di nensi ons

BHVA Al156. 8 (1994) Door Controls - Overhead Hol ders

BHVA A156. 13 (1994) Mortise Locks & Latches

BHVA A156. 15 (1995) d oser Hol der Rel ease Devices

BHVA Al156. 16 (1989) Auxiliary Hardware

BHVA Al156. 17 (1993) Self Cosing Hi nges & Pivots
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BHVA A156. 18 (1993) Materials and Finishes

BHVA A156. 19 (1990) Power Assist and Low Energy Power
Qper at ed Doors

BHVA A156. 20 (1989) Strap and Tee Hi nges and Hasps

BHVA A156. 21 (1989) Threshol ds

BHVA Al156. 23 (1992) El ectromagnetic Locks

BHVA Al156. 24 (1992) Del ayed Egress Locks

DOOR AND HARDWARE | NSTI TUTE (DHI)
DHI - 03 (1989) Keying Systenms and Nonencl ature

DHI - 04 (1976) Recommended Locations for Builders'
Har dware for Custom Steel Doors and Franes

DHI - 05 (1990) Recommended Locations for
Architectural Hardware for Standard Steel
Doors and Franes

DHI - A115.1 G (1994) Installation Guide for Doors and
Har dwar e
DH A115-W (Varies) Wod Door Hardware Standards(!I ncl

All 5-WL thru Al15- W)
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 80 (1995) Fire Doors and W ndows

NFPA 101 (1994) Safety to Life fromFire in Buildings
and Structures

NFPA 105 (1993) Snoke-Control Door Assenblies
.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Dat a
Har dwar e and Accessories; GA.
Manuf acturer's descriptive data, technical literature, catalog cuts, and
installation instructions. Spare parts data for |ocksets, exit devices,
closers, electric |locks, electric strikes, electro-nmagnetic closer hol der

rel ease devices, and electric exit devices, after approval of the detail
drawi ngs, and not later than 2 nonths prior to the date of beneficial
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occupancy. The data shall include a conplete |ist of parts and supplies,
with current unit prices and source of supply.

SD- 07 Schedul es

Har dwar e Schedul e; GA.

Har dware schedule listing all items to be furnished. The schedul e shal
include for each item the quantities; nmanufacturer's nane and catal og
nunbers; the ANSI nunber specified, sizes; detail infornmation or catal og

cuts; finishes; door and frame size and materials; |ocation and hardware set
identification cross-references to draw ngs; correspondi ng reference
standard type nunber or function nunber from nmanufacturer's catalog if not
covered by ANSI or BHMA; and |ist of abbreviations and tenpl ate numbers.

Keyi ng Schedul e; GA.

Keyi ng schedul e devel oped in accordance with DH -03, after the keying
nmeeting with the user.

SD-13 Certificates
Har dwar e and Accessories; GA.

The hardware manufacturer's certificates of conpliance stating that the
supplied material or hardware item neets specified requirements. Each
certificate shall be signed by an official authorized to certify in behalf
of the product manufacturer and shall identify quantity and date or dates of
shi pnent or delivery to which the certificates apply. A statement that the
proposed hardware itens appear in BHVA-01, BHMA-02 andBHVA- 03 directories of
certified products may be submitted in lieu of certificates.

.3 PREDELI VERY CONFERENCE

Upon approval of the Hardware Schedul e, the construction Contractor shal
arrange a conference with the hardware supplier, Contracting Oficer and the
usi ng agency to determ ne keying systemrequirenents. Location of the key
control storage system set-up and key identification labeling will also be
det er mi ned.

.4 DELI VERY, STORAGE, AND HANDLI NG

Har dware shall be delivered to the project site in the nanufacturer's
ori gi nal packages. Each article of hardware shall be individually packaged
in the manufacturer's standard comercial carton or container, and shall be
properly marked or |labeled to be readily identifiable with the approved

har dwar e schedul e. Each change key shall be tagged or otherw se identified
with the door for which its cylinder is intended. Were double cylinder
functions are used or where it is not obvious which is the key side of a
door, appropriate instructions shall be included with the lock and on the
hardware schedule. Mnufacturer's printed installation instructions,
fasteners, and special tools shall be included in each package.
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.5 SPECI AL TOCLS

Speci al tools, such as those supplied by the manufacturer, unique w enches,
and doggi ng keys, shall be provided as required to adjust hardware itens.

.6 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

.7 OPERATI ON AND MAI NTENANCE MANUALS

Three conpl ete copies of mmintenance instructions listing routine
mai nt enance procedures, possible breakdowns and repairs, and troubl eshooting
gui des shall be provided.

PRODUCTS
.1 GENERAL HARDWARE REQUI REMENTS

Har dwar e shall conformto the requirenents specified herein and the HARDWARE
SETS listing at the end of this section. Hardware set numbers correspond to
the set nunbers shown on the draw ngs.

.2 TEMPLATES

Requi rements for hardware to be nounted on nmetal doors or netal frames shal
be coordi nated between hardware manufacturer and door or frame manufacturer
by use of tenplates and other information to establish |ocation

rei nforcement required, size of holes, and simlar details. Tenpl ates of

hi nges shall conformto BHVA Al56. 7.

.3 HI NGES

H nges shall conformto BHVA Al156.1. Hinges used on netal doors and frames
shal | also conformto BHVA Al56.7

.3.1 Hinges for Reverse Bevel Doors wth Locks

H nges for reverse bevel doors with |ocks shall have pins that are made
nonr enpvabl e by means such as a set screw in the barrel

.4 LOCKS AND LATCHES

To the maxi num ext ent possible, |ocksets, |atchsets and deadl ocks shall be
the products of a single manufacturer. Lock fronts for doubl e-acting doors
shall be rounded. Strikes for wood franmes and pairs of wood doors shall be
furni shed with wought boxes.

.4.1 Bored Lock and Latchsets
Bored | ock, | atchsets, and strikes shall be series 4000 and shall conformto
BHVA A156.2, Grade 1. Bored type |locks and | atches for doors 1-3/8 inches

thi ck and over shall have adjustable bevel fronts or otherwi se conformto
t he shape of the door.
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2.4.2 Auxiliary Locks and Associ ated Products

Bored and nortise dead | ocks and dead | atchs, narrow style dead | ocks and
dead | atches, rimlatches, dead | atches, and dead bolts shall conformto
BHVA A156.5. Bolt and latch retraction shall be dead bolt style. Strike
boxes shall be furnished with dead bolt and latch strikes for Gade 1

2.4.3 Lock Cylinders (Mrtise, R mand Bored)

Lock cylinders shall conply with BHVA A156.5. Lock cylinder shall have not
| ess than seven pins. Cylinders shall have key renovable type cores. An
ext ensi on of the existing keying system shall be provided. The existing

| ocks were manufactured by ‘Best’ and have ‘Best’ interchangeabl e cores.
Construction interchangeabl e cores shall be provided. D sassenbly of knob
or |l ockset shall not be required to renpbve core fromlockset. All |ocksets,
exit devices, and padl ocks shall accept same interchangeabl e cores.

2.4.4 Lock Trim

Lock trimshall be cast, forged, or heavy wought construction of conmerci al
plain design. In addition to neeting the test requirenent of BHVA Al56.2 or
BHVA Al156. 13, knobs, |ever handl es, roses, and escutcheons shall be 0.050
inch thick, if unreinforced. |If reinforced, the outer shell shall be 0.035
i nch thick and the conbi ned thickness shall be 0.070 inch except that knob
shanks shall be 0.060 inch thick. Knob dianeter shall be 2-1/8 to 2-1/4

i nches. Lever handles shall be of plain design with ends returned to no
nmore than 1/2 inch fromthe door face.

2.5 EXIT DEVICES AND EXI T DEVI CE ACCESSORI ES

Exit devices and exit device accessories shall conformto BHVA Al56.3, G ade
1

2.5.1 Exit Devices and Auxiliary Itens

Trimshall be of wought construction and comercial plain design with

strai ght, beveled, or snoothly rounded sides, corners, and edges. Adjustable
strikes shall be provided for rimtype and vertical rod devices. Open back
strikes shall be provided for pairs of doors with nortise and vertical rod
devi ces; except open back strikes shall be used on | abel ed doors only where
specifically provided for in the published listings. Touch bars shall be
provided in lieu of conventional crossbars and arns. Escutcheons shall be
provided not less than 7 by 2-1/4 inches. Escutcheons shall be cut to suit
cylinders and operating trim

2.6 KEYING

Locks shall be keyed in sets or subsets as schedul ed. Locks shall be
furnished with the nmanufacturer's standard construction key system for Red
Ri ver Arny Depot, which are a renopvable, interchangeable, seven-pin core
system nanufactured by ‘Best’. An extension of the existing keying system
shal |l be provided. Change keys for |ocks shall be stanped w th change
nunber and the inscription "U S. Property - Do Not Duplicate.” The |ock
manuf acturer, ‘Best’, shall send pernanent keys directly to the Contracting
O ficer by registered mail or other approved neans. Keys shall be supplied
as follows:
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Construction keys: 4 total
Bl ank keys: 4 total

The keys shall be furnished to the Contracting Officer arranged in a
container in sets or subsets as schedul ed.

.7 DOOR CLCSI NG DEVI CES

Door cl osing devices shall conformto BHVA Al156.4, Grade 1. C osing devices
shal | be products of one nanufacturer for each type specified. The opening
resi stance of closing devices shall not exceed 15 1bf applied at the latch
stile or exceed 5 1bf where | ow opening resistance is schedul ed.

.7.1 Surface Type Cl osers

Surface type closers shall be Gade 1, Series C02000 Standard Cover wth
options PT-4C for exterior doors and PT-4D for interior doors. Except as

ot herwi se specified, sizes shall conformto the manufacturer's published
recomendations. C osers shall have parallel arns. Cosers for doors close
to a wall shall be of narrow projection so as not to strike the wall at the
90- degree open position.

.8 DOOR CONTROLS - OVERHEAD HOLDERS

Door controls - overhead hol ders shall conformto BHVA Al156. 8.

.8.1.1 Kick Plates

Kick plates shall be Type J102 stainless steel. Wdth of plates shall be 2
i nches | ess than door width for single doors and 1 inch |less for pairs of
doors. Height shall be 10 inches, except where the bottomrail is less than
10 inches the plate shall extend to within 1/2 inch of the panel nold or

gl ass bead. Edges of netal plates shall be bevel ed.

.8.2 Push Plates

.8.2.1 Flat Plates

Fl at plates shall be Type J301 0.50 inch thick stainless steel, size 4
i nches by 16 inches. Edges of netal plates shall be bevel ed.

.8.3 Door Pulls and Push/Pull Units

.8.3.1 Door Pulls

Door pulls shall be Category J405 stainless steel of nbdern design. Pulls
for hollow netal, solid core wood doors shall be Type J405 thru-bolted to
Type J301 flat push plates.

.9 AUXI LI ARY HARDWARE

Auxi liary hardware, consisting of flush bolts and door stops, shall conform

to BHVA A156.16. Lever extension flush bolts shall be Type L14081. O her
auxiliary hardware of the types listed below, shall conformto BHVA Al56. 16
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2.

10 M SCELLANEQUS
10.1 Metal Threshol ds

Threshol ds shall conformto BHVA Al156.21. Thresholds for exterior doors
shal | be extruded al um num of the type indicated and shall provide proper

cl earance and an effective seal with specified weather stripping. Were
requi red, thresholds shall be nodified to receive projecting bolts of flush
bolts. Air |eakage rate of weatherstripping shall not exceed 0.5 cubic feet
per minute per lineal foot of crack when tested in accordance with ASTM E
283 at standard test conditions.

.10.2 Rain Drips

Extruded al umi num not less than 0.07 inch thick, bronze anodized. Overhead
rain drips shall be approximately 1-1/2 inches high by 2-1/2 inches
projection and shall extend 2 inches on either side of the door opening

wi dt h.

.10.3 Al um num Housed Type Weat herseal s

Weat herseal s of the type indicated shall consist of extruded al um num
retainers not less than 0.07 inch wall thickness with vinyl, neoprene,
silicone rubber, polyurethane or vinyl brush inserts. Al umnumshall be
bronze anodi zed. Watherseal material shall be of an industrial/conmercial
grade. Seals shall remain functional through all weather and tenperature
conditions. Air |eakage rate of weatherstripping shall not exceed 0.5 cubic
feet per minute per lineal foot of crack when tested in accordance with ASTM
E 283 at standard test conditions.

.10.4 Gasketing

Gasketing shall be a conpression type seal, silicon based, self-adhesive
product for use on steel door franmes with steel doors for 45 minute C | abel
Col or shall be bronze. Air |eakage rate of weatherstripping shall not
exceed 0.5 cubic feet per minute per lineal foot of crack when tested in
accordance with ASTM E 283 at standard test conditions.

.11  FASTEN NGS

Fast eni ngs of proper type, size, quantity, and finish shall be supplied with
each article of hardware. Machine screws and expansi on shields shall be
used for attaching hardware to concrete or masonry. Fastenings exposed to
the weather in the finished work shall be of brass, bronze, or stainless
steel. Sex bolts, through bolts, or machine screws and gronmet nuts, where
used on reverse-bevel exterior doors equipped with half-surface or full-
surface hinges, shall enploy one-way screws or other approved tanper proof
screws. Screws for the janmb | eaf of half-nortise and full-surface hinges
attached to structural steel frames shall be one-way or other approved

t anper pr oof type

.12 FI NI SHES

Unl ess ot herwi se specified, finishes shall conformto those identified in
BHVA A156.18. \Where painting of primed surfaces is required, painting is
specified in Section 09900 PAI NTI NG GENERAL.
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3.

EXECUTI ON
1 APPLI CATI ON

Har dware shall be located in accordance with DH -04 and DHI -05. \When
approved, slight variations in |ocations or dinensions will be permtted
Application shall be in accordance with DH -A115.1G or DH A115-W Door
control devices for exterior doors such as closers and hol ders, shall be
attached to doors with thru bolts and nuts or sex bolts. Alternate
fasteni ng nethods may be approved by the Contracting O ficer when

manuf acturers' docunentation is submitted to verify that the fastening

devi ces and door reinforcenments are adequate to resist w nd induced
stresses. Electric hardware itens and access control devices shall be
installed in accordance with manufacturer's printed installation procedures.

.1.1 Door-C osing Devices

Door - cl osi ng devices shall be installed and adjusted in accordance with the
tenpl ates and printed instructions supplied by the manufacturer of the
devices. Insofar as practicable, doors opening to or fromhalls and
corridors shall have the closer nounted on the room side of the door

.1.2 Kick Plates and Mp Pl ates

Kick plates shall be installed on the push side of single-acting doors and
on both sides of double-acting doors. Mop plates shall be installed on the
pul | side of the single acting doors.

.1.3 Auxiliary Hardware

Lever extension flush bolts shall be installed at the top and bottom of the
i nactive leaf of pairs of doors. The bottombolt shall operate into a dust-
proof floor strike or threshold.

.1.4 Threshol ds

Threshol ds shall be secured with a minimum of three fasteners per single
door width and six fasteners per double door width with a maxi nrum spaci ng of
12 inches. Exterior thresholds shall be installed in a bed of sealant with
expansi on anchors and stainless steel screws, except that bronze or anodized
bronze thresholds shall be installed with expansion anchors with brass
screws. M nimum screw size shall be No. 10 |l ength, dependent on job
conditions, with a mninmum of 3/4 inch thread engagenent into the floor or
anchoring devi ce used.

.1.5 Rain Drips

Overhead rain drips shall align with bottom edge of door frame rabbet. Drips
shal|l be set in sealant and fastened with stainless steel screws.

.1.6 Weatherseal s

Weat herseal s shall be located as indicated, snug to door face and fastened
in place with color matched netal screws after door and frames have been
finish painted. Screw spacing shall be as recomended by nanufacturer.
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3.1.7 Gasketing

Gasketing shall be installed at the inside edge of the hinge and head and

| atch sides of door frane. Franes shall be toleranced for a 1/8 inch

cl earance between door and frane. Franes shall be treated with tape priner
prior to installation.

3.2 OPERATI ONAL TESTS

Prior to acceptance of any electrical hardware system an operational test
shal |l be perfornmed to determine if devices are operating as intended by the
specifications. Wring shall be tested for correct voltage, current
carrying capacity, and proper grounding. Stray voltages in lock wiring
shall be elinnated to prevent | ocking devices fromreleasing in critical

si tuations.

3.3 HARDWARE SETS

HW 1
1% pr. Ful | Mortise Hinges, 4% x 4% Type A2112, Finish 626.
1 ea. Passage Latch Series 4000, F92, Grade 1, Finish 626.
1 ea. Lock Core ‘Best’, 1C7/Al with 4 Blank Keys, Finish 626.
1 ea. Door Stop, Wall Type Bunper, Convex Pad, L02102, Finish 626.

1% pr. Ful | Mortise Hinges, 4% x 4% Type A2112, Finish 626.

1 ea. Pull Plate, Type J405, Finish 630.

1 ea. Push Pl ate, Type J301, Finish 630.

1 ea. Cl oser, Type C02061, with PT 4F & PT 4H for Handi capped, Finish
689.

1 ea. Kick Plate, Type J102 (10" high), Finish 630.

HW 3

1% pr. Ful | Mortise Hinges, 4% x 4% Type A5112, Finish 630.
1 ea. Pani ¢ Hardware Device, Type 1, Mdern, Function 07*, G ade 1,

Fi ni sh 626.
* Repl ace the inside key with thunb-turn to I ock or unlock
t hunbpi ece.
1 ea. Lock Core ‘Best’, 1C7/Al with 4 Blank Keys, Finish 626.
1 ea. Door C oser, Type C02061 with PT 4C, Finish 689.
1 ea. Threshol d, J32130, Alunmi num 3' Long (set in RTV seal ant).
1 ea. Overhead Rain Drip, not less than 0.07 inch thick, bronze
anodi zed, 1-1/2" high by 2-1/2" projection, extend 2" on either
si de of door opening wi dth.
1 ea. Al um num Housed Wat herseal s (National Guard Product 162DkB).

1 ea. Vi nyl Sweep on Bottom of Door (National Guard Product 101VDkB).
HW 4
1% pr. Ful | Mortise Hinges, 4% x 4% Type A2112, Finish 626.

1 ea. Passage Latch, Series 4000, F76, Grade 1, Finish 626.
1 ea. Door Stop, Wall Type Bunper, Convex Pad, L02102, Finish 626.
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(Doubl e Door s)

pr.
ea.

ea.

ea.
ea.
ea.
ea.
ea.
ea.

ea.

ea.

ea.

Ful | Mrtise Hi nges, 4% x 4Y Type A2112, Finish 626.

Passage Latch, Series 4000, F92, Grade 1, Finish 626 on LHR
Active Door.

Doubl e Dummy Trim Series 4000, Grade 1, Finish 626 on RHR I n-
Active Door, (Best 8K Series, 2DT Function).

Lock Core "Best," 1C7Al, Finish 626 Wth 4 Bl ank Keys.

Flush Bolts on In-Active Door, RHR L04081, Finish 626.

Kick Plate, Type J102 (10" high) on LHR Active Door, Finish 630.
Door Cl oser C02061, with PT-4C, Finish 689.

Threshol d, J32130, Alunmi num 6' Long (set in RTV seal ant).
Astragal with Meeting Stile Gasket, (National CGuard Product
178SDkB) .

Overhead Rain Drip, not less than 0.07 inch thick, bronze

anodi zed, 1-1/2" high by 2-1/2" projection, extend 2" on either
si de of door opening wi dth.

Al umi num Housed Weat herseal s on Header and Jambs, (National Guard
Product 162DKB) .

Vi nyl Sweep on Bottom of Doors (National Guard Product 101VDKB).

-- End of Section --
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SECTI ON 08810

GLASS AND GLAZI NG

GENERAL
1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Z97.1 (1984; R 1994) Safety Perfornance
Speci fications and Methods of Test for Safety
@ azing Materials in Buildings
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preformed Gasket
and Sealing Materi al

ASTM C 669 (1995) d azi ng Compounds for Back Beddi ng and
Face d azing of Metal Sash

ASTM C 864 (1993) Dense El astoneric Conpression Sea
Gaskets, Setting Bl ocks, and Spacers

ASTM C 920 (1994) El astoneric Joint Seal ants

ASTM C 1036 (1991) Flat d ass

ASTM C 1048 (1992) Heat-Treated Flat dass - Kind HS
Ki nd FT Coated and Uncoated d ass

ASTM C 1172 (1991) Laminated Architectural Flat d ass

ASTM C 1349 (1996) Architectural Flat dass C ad
Pol ycar bonat e

ASTM D 395 (1989; R 1994) Rubber Property - Conpression
Set

ASTM E 119 (1995a) Fire Tests of Building Construction
and Materials

ASTM E 773 (1988) Seal Durability of Seal ed Insulating
G ass Units

ASTM E 774 (1992) Sealed Insulating dass Units

ASTM E 1300 (1994) Determ ning the M ni mum Thi ckness and
Type of A ass Required to Resist a Specified
Load
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AMERI CAN SCCI ETY OF CIVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buildings and
QO her Structures

CODE OF FEDERAL REGULATI ONS ( CFR)

16 CFR 1201 Safety Standard for Architectural d azing
Materi al s

COWMVERCI AL | TEM DESCRI PTI ON ( CI D)

CID A-A-378 (Basic) Putty: Linseed Gl Type, (for Wod-
Sash-d azi ng)

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

GANA- 01 (1990) d azi ng Manual
GANA- 04 (1995) Engi neering Standards Manual
NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)
NFPA 80 (1995) Fire Doors and W ndows
NFPA 252 (1995) Fire Tests of Door Assenblies
NFPA 257 (1996) Fire Tests for Wndow and d ass Bl ock
Assenbl i es

.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD- 01 Data
d ass; GA. dazing Accessories; GA

Manufacturer's descriptive product data, handling and storage
recomendati ons, installation instructions, and cl eaning instructions.

SD- 04 Dr awi ngs
d azing Materials and Accessories; GA
Dr awi ngs showi ng conpl ete details of the proposed setting nethods, mullion
details, edge blocking, size of openings, frame details, materials, and
types and thickness of gl ass.

SD- 13 Certificates

d ass; GA
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Certificates stating that the glass neets the specified requirenments.
Label s or manufacturers marking affixed to the glass will be accepted in
lieu of certificates.

SD- 14 Sanpl es
dass; FIO

Two 8 x 10 inch sanples of each of the followi ng: tinted glass, patterned
gl ass, heat-absorbing glass, and insulating glass units.

.3 SYSTEM DESCRI PTI ON

d azing systens shall be fabricated and installed watertight and airtight to
wi t hstand thermal novenent and wi nd | oadi ng wi thout gl ass breakage, gasket
failure, deterioration of glazing accessories, and defects in the work.

A azed panels shall conply with the safety standards, as indicated in
accordance with ANSI 797.1. d azed panels shall conply with indicated

wi nd/ snow | oadi ng i n accordance with ASTM E 1300.

.4 DELI VERY, STORACGE AND HANDLI NG

d azing conmpounds shall be delivered to the site in the manufacturer's
unopened containers. dass shall be stored indoors in a safe, well
ventilated dry location in accordance with nanufacturer's instructions, and
shal | not be unpacked until needed for installation. dass shall not be
stored on site over 1 nonth.

.5 PRQIECT/ SI TE CONDI TI ONS
d azing work shall not be started until outdoor tenperature is above 40
degrees F and rising, unless procedures reconmrended by gl ass manufacturer
and approved by Contracting Oficer are made to warmthe gl ass and rabbet
surfaces. Ventilation shall be provided to prevent condensati on of noisture
on glazing work during installation. d azing work shall not be perforned
during danp or raining weather.

PRODUCTS
.1 HEAT- TREATED GLASS
Heat -treated gl ass shall conformto the foll owi ng requirements.
.1.1 Tenpered d ass
Tenpered gl ass shall be kind FT fully tenpered transparent flat type, O ass
2 - tinted, heat-absorbing and Iight-reducing, Quality g3 - glazing select,
style B conforning to ASTM C 1048 and GANA-04. Col or shall be bronze.
.2 GLAZI NG ACCESSORI ES
.2.1 Preformed Tape
Preformed tape shall be elastoneric rubber extruded into a ribbon of a width
and thickness suitable for specific application. Tape shall be of type

which will remain resilient, have excell ent adhesion, and be chenically
conpatible to glass, netal, or wood.
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2.2 Seal ant

Seal ant shall be elastoneric conformng to ASTM C 920, Type S or M Grade
NS, Cass 12.5, Use G of type chenmically conpatible with setting bl ocks,
prefornmed sealing tape and seal ants used in nanufacturing insulating glass.
Col or of sealant shall be Bronze.

.2.3 dazing Gaskets

d azing gaskets shall be extruded with continuous integral | ocking
projection designed to engage into netal glass hol ding nenbers to provide a
wat erti ght seal during dynam c |oading, building novenents and t hermal
novenments. d azing gaskets for a single glazed opening shall be continuous
one-pi ece units with factory-fabricated injection-nolded corners free of
flashing and burrs. d azing gaskets shall be in Iengths or units
recomended by manufacturer to ensure against pull-back at corners. @ azing
gasket profiles shall be as indicated on draw ngs.

.2.3.1 Fixed dazing Gaskets

Fi xed gl azi ng gaskets shall be cl osed-cell (sponge) snpoth extruded
conpressi on gaskets of cured el astoneric virgi n neoprene conpounds
conform ng to ASTM C 509, Type 2, Option 1

.2.3.2 Wedge d azing Gaskets

Wedge gl azi ng gaskets shall be high-quality extrusions of cured el astomeric
Vi rgi n neoprene compounds, ozone resistant, conform ng to ASTM C 864, Option
1, Shore A duroneter between 65 and 75.

.2.4 Setting and Edge Bl ocking

Neoprene setting bl ocks shall be dense extruded type confornmng to ASTM D
395, Method B, Shore A duroneter between 70 and 90. Edge bl ocking shall be
Shore A duroneter of 50 (+ or - 5). Silicone setting blocks shall be

requi red when bl ocks are in contact with silicone sealant. Profiles,

| engths and | ocations shall be as required and recommended in witing by

gl ass manufacturer.

EXECUTI ON

.1 PREPARATI ON

Openi ngs and frami ng systens schedul ed to receive glass shall be exam ned
for conpliance with approved shop draw ngs, GANA-01 and gl ass nmanufacturer's
recomendat i ons including size, squareness, offsets at corners, presence and
function of weep system face and edge cl earance requirenents and effective
sealing between joints of glass-fram ng nenbers. Detrinental materials shal
be renpved from gl azi ng rabbet and gl ass surfaces and wiped dry with
solvent. dazing surfaces shall be dry and free of frost.

.2 | NSTALLATI ON

d ass and gl azing work shall be perforned in accordance with approved shop
drawi ngs, GANA-01, glass nmanufacturer's instructions and warranty
requirenents. G ass shall be installed with factory |abels intact and
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renoved only when instructed. Wred glass and fire/safety rated gl ass shal
be installed in accordance with NFPA 80. Edges and corners shall not be
ground, nipped or cut after leaving factory. Springing, forcing or tw sting
of units during installation will not be permtted.

.3 CLEANI NG

Upon conpl etion of project, outside surfaces of glass shall be washed clean
and the inside surfaces of glass shall be washed and polished in accordance
wi th gl ass nanufacturer's reconmendati ons.

.4  PROTECTI ON

d ass work shall be protected inmmediately after installation. d azed
openi ngs shall be identified with suitable warning tapes, cloth or paper
flags, attached with non-staining adhesives. Reflective glass shall be
protected with a protective material to elimnate any contam nation of the
reflective coating. Protective material shall be placed far enough away
fromthe coated glass to allow air to circulate to reduce heat buil dup and
noi sture accunul ation on the glass. dass units which are broken, chipped
cracked, abraded, or otherw se danaged during construction activities shal
be renobved and replaced with new units.

-- End of Section --
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SECTI ON 09250

GYPSUM WALLBOARD

1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 580 (1995a) Stainless and Heat Resisting Steel
Wre
ASTM A 853 (1993) Steel Wre, Carbon, for General Use
ASTM B 164 (1993) Nickel - Copper Alloy Rod, Bar, and Wre
ASTM C 36 (1995) Gypsum Wl | board
ASTM C 79 (1994) Gypsum Sheat hi ng Board
ASTM C 475 (1994) Joint Conpound and Joint Tape for
Fi ni shi ng Gypsum Board
ASTM C 514 (1996) Nails for the Application of Gypsum
Boar d
ASTM C 557 (1993a) Adhesive for Fastening Gypsum
Wal | board to Whod Fram ng
ASTM C 630 (1996a) Water-Resistant Gypsum Backi ng Board
ASTM C 645 (1995) Non-Load (Axial) Bearing Steel Studs,

Runners (Track), and Rigid Furring Channels
for Screw Application of Gypsum Board

ASTM C 754 (1996) Installation of Steel Fram ng Menbers
to Receive Screw Attached Gypsum Board

ASTM C 840 (1996) Application and Finishing of Gypsum
Boar d

ASTM C 931 (1995) Exterior Gypsum Soffit Board

ASTM C 955 (1995) Load-Bearing (Transverse and Axial)

Steel Studs, Runners (Tracks), and Bracing or
Bridging for Screw Application of Gypsum
Board and Metal Pl aster Bases

ASTM C 960 (1996) Predecorated Gypsum Board
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ASTM C 1002 (1996a) Steel Drill Screws for the
Application of Gypsum Board or Metal Plaster
Bases

ASTM C 1047 (1994) Accessories for Gypsum Wl | board and
Gypsum Veneer Base

GYPSUM ASSCCI ATI ON ( GA)

GA 216 (1996) Application and Finishing of Gypsum
Boar d
GA 600 (1994) Fire Resistance Design Manual

UNDERWRI TERS LABORATORI ES (UL)
UL- 05 (1997) Fire Resistance Directory
.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 04 Dr awi ngs
Steel Frami ng; GA

Drawi ngs and installation details for ceiling framng, furring, special wall
fram ng, and franed openings in walls and ceilings.

SD- 13 Certificates
Gypsum Wl | board; GA. Steel Franm ng; GA

Certificates stating that the steel fram ng and gypsum wal | board neet the
speci fied requirenents.

SD- 14 Sanpl es
Predecorated Gypsum Board; GA.

Sanpl es for each color and pattern of predecorated gypsum board. Where
colors are not indicated, color selection sanples of not |ess than 20 of
manuf acturer's standard colors shall be submtted.

.3 QUALI FI CATI ONS

Manuf acturer shall specialize in manufacturing the types of material
speci fied and shall have a mininmum of 5 years of docunented successful
experience. Installer shall specialize in the type of gypsum board work
required and shall have a ninimum of 3 years of docunented successful
experi ence.
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.4 DELI VERY, STORACE AND HANDLI NG

Materials shall be delivered in original containers bearing the name of
manuf acturer, contents, and brand nane. Materials shall be stored off the
ground in a weathertight structure for protection. Gypsum boards shall be
stacked flat, off floor and supported to prevent saggi ng and war page.
Adhesi ves and joint materials shall be stored in accordance with

manuf acturer's printed instructions. Damaged or deteriorated naterials
shal |l be removed fromjobsite

.5 ENVI RONMENTAL CONDI TI ONS

Envi ronmental conditions for application and finishing of gypsum board shal
be in accordance with ASTM C 840. During the application of gypsum board
wi t hout adhesive, a roomtenperature of not |ess than 40 degrees F shall be
mai ntai ned. During the application of gypsum board w th adhesive, a room
tenmperature of not |ess than 50 degrees F shall be mmintained for 48 hours
prior to application and continuously afterwards until conpletely dry.
Bui | di ng spaces shall be ventilated to renove water not required for drying
joint treatnment materials. Drafts shall be avoided during dry hot weat her
to prevent materials fromdrying too rapidly.

MATERI ALS

.1 NON- LOADBEARI NG STUD WALLS

.1.1 Studs

Studs for non-loadbearing walls shall conformto ASTM C 645. Studs shall be
C-shaped, roll fornmed steel with nminimum uncoated design thickness of .0209
(25 gage) nade from G40 hot-di p gal vani zed coat ed sheet.

.1.2 Runner Tracks

Fl oor and ceiling runner tracks shall conformto ASTM C 645. Tracks shal
be prefabricated, U shaped with mininum1 inch flanges, unpunched web,
t hi ckness to match studs, made from 40 hot-di p gal vani zed coated sheet.

.2 LOADBEARI NG STUD WALLS

.2.1 Studs

Studs for | oadbearing walls shall conformto ASTM C 955. Studs shall be C
shaped roll forned steel nade from m ni rum G60 hot-di p gal vani zed coat ed
sheet. Stud sizes and base netal design thickness shall be as shown.

.2.2 Runner Tracks

Fl oor and ceiling runner tracks shall conformto ASTM C 955. Runners shal
be prefabricated, U shaped with mninum 3/4 inch flanges, unpunched web,
t hi ckness to match studs, made from G50 hot-di p gal vani zed coated sheet.

.2.3 Bridging

Bridging for |oadbearing walls shall conformto ASTM C 955. Bridgi ng shal
be mininum3/4 x 3/4 inch cold-rolled steel channel with weld attachment
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clips at each stud or V-bar type weld or screw attached to each stud fl ange.
Bri dgi ng shall be adequate to provide |lateral support for the stud.

.3  GYPSUM BOARD

Gypsum board shall have square-cut ends, tapered or bevel ed edges and shall
be maxi mum possible |l ength. Gypsum board thickness shall be as shown.

.3.1 Standard Gypsum Board

Regul ar gypsum board shall conformto ASTM C 36, and shall be 48 inches
wi de.

.3.2 Foil-Backed Gypsum Board
Foi | - backed gypsum board shall conformto ASTM C 36, regul ar, 48 inches
wi de. Gypsum board shall have al umi numfoil vapor retarder lam nated to
back surface.
.4 TRIM MOLDI NGS, AND ACCESSORI ES
.4.1 Taping and Enbeddi ng Conpound
Tapi ng and enbeddi ng conpound shall conformto ASTM C 475. Conpound shal |
be specifically fornmul ated and nanufactured for use in enbeddi ng tape at
gypsum wal | board joints and fastener heads, and shall be conpatible with
tape and substrate.
.4.2 Finishing or Topping Conpound
Fi ni shing or topping conmpound shall conformto ASTM C 475. Conpound shal |
be specifically formul ated and nmanufactured for use as a finishing compound
for gypsum board.
.4.3 Al -Purpose Conpound
Al'l - purpose compound shall be specifically forml ated and manufactured to
use as a taping and finishing compound, and shall be conpatible with tape
and substrate.

.4.4 Joint Tape

Joint tape shall conformto ASTM C 475 and shall be as recomrended by gypsum
board manufacturer.

.4.5 Trim Control Joints, Beads, Stops and Nosi ngs

Itens used to protect edges, corners, and to provide architectural features
shal |l be in accordance with ASTM C 1047.

.5 FASTENI NGS AND ADHESI VES
.5.1 Nails

Nails shall conformto ASTM C 514. Nails shall be hard-drawn | ow or nedi um
| ow carbon steel, suitable for intended use. Special nails for predecorated
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gypsum board shall be as recommended by predecorated gypsum board
manuf act urer.

.5.2 Screws

Screws shall conformto ASTM C 1002. Screws shall be self-drilling and
sel f-tapping steel, Type S for wood or |ight-gauge steel framng

.5.3 Adhesi ves

Adhesi ves shall conformto ASTM C 557. Adhesives shall be fornulated to
bond gypsum board to wood fram ng nenbers. For securing gypsum board to
nmetal fram ng, adhesive shall be as recommended by gypsum board
manuf act urer.

.5.4 Wre and dip Type Fastenings

Tie wire, clips, rings, and other fastenings shall be corrosion-resisting
steel confornmng to ASTM A 580, conposition 302, 304, or 316, Condition A,
except that walls, partitions, and other vertical surfaces not incorporated
in ceiling construction nmay be erected with soft, anneal ed steel conforn ng
to ASTM A 853.

.5.4.1 Tie Wre

Tie wire for constructing partitions and vertical furring, for securing
metal lath to supports, and for lacing shall be not less than No. 18 SW&
Tie wire for other applications shall be not less than No. 16 SWs

.5.4.2 dips

Clips used inlieu of tie wire for securing the furring channels to the
runner channels in ceiling construction shall be nade fromstrip not |ess
than 1/8 inch thick or shall be hairpin clip, fornmed of wire not |ess than
0.01620 i nch nom nal diameter. Oher clips and rings or fastenings of
simlar materials shall be equivalent in holding power to that provided by
tie wire for the specific application.

EXECUTI ON
.1 I NTERI OR WALL FRAM NG

Steel fram ng and furring menbers shall be installed in accordance with ASTM
C 754. Menbers shall be in alignnent with spacings not to exceed the

maxi mum spaci ngs i ndi cated on drawi ngs. Runners shall be aligned accurately
at the floor and ceiling and securely anchored.

.1.1 WVl Openings

The fram ng system shall provide for the installation and anchorage of the
requi red subfranes or finish franes for wall openings at doors, pass-through
openi ngs, and access panels. Partitions abutting continuous suspended
ceilings shall be strengthened for rigidity at rough openings of nore than
30 inches wide. Studs at openings shall be 0.0329 in m nimum bare netal

t hi ckness and spot grouted at janb anchor inserts. Double studs shall be
fastened together with screws and secured to fl oor and overhead runners.

Two studs pl aced back-to-back shall be used for franming solid-core doors.
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3.

1.2 Wall Control Joints

Control joints for expansion and contraction in the walls shall be
constructed with double studs installed 1/2 inch apart in interior walls or
wal I furrings where indicated on drawings. Control joint spacing shall not
exceed 30 feet. Ceiling-height door frames may be used as vertical contro
joints. Door frames of |ess than ceiling height nay be used as contro
joints only if standard control joints extend to ceiling fromboth corners
of top of door frane.

.1.3 Hangers

Hangers shall be spaced not nore than 48 inches along runner channels and 36
inches in the other direction or 42 inches in both directions unless
otherwi se indicated. Locations of hanger wires shall be coordinated with

ot her work. Hangers at ends of runner channels shall be | ocated not nore
than 6 inches fromwall. Hanger wire shall be | ooped around bottom chord of
open-web steel joists, or secured to structural elenents with suitable
fasteners. Sags or twi sts which develop in the suspended system shall be
adjusted. Danmmged or faulty parts shall be repl aced.

.1.4 Min Runners

Mai n runner channels shall be installed in accordance with ASTM C 754.

Hanger wires shall be double strand saddle-tied to runner channels and the
ends of hanger wire shall be twisted three times around itself. Main
runners shall be located to within 6 inches of the paralleling wall to
support the ends of cross furring. Miin runners shall not cone in contact

wi th abutting masonry or concrete walls. Were main runners are spliced,
ends shall be overlapped 12 inches with flanges of channels interlocked, and
shal |l be securely tied at each end of splice with wire | ooped twi ce around

t he channel s.

.1.5 Furring Channels

Furring channel s shall be spaced in accordance with ASTM C 754. Furring
channel s shall be secured to the runner channels and to structural supports
at each crossing with tie wire, hairpin clips, or equival ent fastenings.
Furring channels shall be located within 2 inches of parallel walls and
beans, and shall be cut 1/2 inch short of abutting walls.

.1.6 Ceiling Openings

Support nenbers shall be provided as required at ceiling openings for access
panel s, recessed light fixtures, and air supply or exhaust. Support nenbers
shall be not less than 1-1/2 inch main runner channels and vertically
installed suspension wires or straps shall be |located to provide at | east
the m ni mum support specified herein for furring and wal | board attachnent.
Internediate structural nenbers not a part of the structural system shal

be provided for attachment or suspension of support nenbers.

.1.7 Light Fixtures

Li ght fixtures shall not be supported directly from suspended ceiling
runners. Hanger wires for recessed or surface nounted |ight fixtures shal
be anchored to structure at four corners of light fixtures, and additiona
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wires shall be provided at appropriate locations to carry the wei ght of
[ight fixtures.

.1.8 Control Joints
Ceiling control joints for expansion and contraction shall be | ocated where

i ndi cated on drawings. A control joint or intermedi ate bl ocking shall be
installed where ceiling fram ng menbers change direction

.2 APPLI CATI ON OF GYPSUM BOARD
Gypsum board shall be installed in accordance with ASTM C 840 and GA 216 and

as specified. Edges and ends of gypsum boards shall be cut to obtain neat
fitting joints. End joints of adjoining boards shall be staggered, and

shal | be staggered on opposite sides of wall. Boards shall be applied with
noderate contact without forcing in place. Holes for pipes, fixtures or
other small openings shall be cut with a tool which will provide a neat fit.

Screws shall be driven so that the heads are slightly bel ow the plane of
paper face. Fracturing the paper face or danaging the core shall be
avoided. Trimshall be installed at external and internal angles forned by
the intersecting gypsum board surfaces with other surfaces. Corner beads
shall be installed to vertical and horizontal corners in accordance with
manuf acturer's published instructions.

.2.1 Foil-Backed Gypsum Board

Foi | - backed gypsum board shall be placed with reflective surface agai nst
fram ng nenbers.

. 2.2 Adhesivel y-Applied Gypsum Board

Wal | s schedul ed to receive adhesively-applied gypsum board shall be dry,
free of dust, oil, or formrel ease agents, protrusions or voids, or foreign
matter that would affect a proper bond.

.3 TRIM MOLDI NGS, AND ACCESSORI ES | NSTALLATI ON
Trim noldings and accessories shall be installed in accordance with GA 216
.4 TAPI NG AND FI NI SHI NG

Gypsum board taping and finishing shall be performed in accordance with ASTM
C 840. Boards shall be kept free of dirt, oil and other foreign matter that
could cause a lack of bond. Screw heads, dents, gouges, and cut-outs shal

be filled with joint conpound and sanded. Accessories at exposed joints,
edges, corners, openings, and simlar |ocations shall be taped, floated with
joint compound, and sanded to produce surfaces ready for gypsum board

fini shes.

.5 PATCHI NG
Surface defects and danage shall be corrected as required to | eave gypsum
board snooth, uniformin appearance, and ready to receive finish as

speci fi ed.

-- End of Section --
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SECTI ON 09510

ACQOUSTI CAL CEI LI NGS

1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 635 (1995) Manufacture, Perfornance, and Testing
of Metal Suspension Systens for Acoustical
Tile and Lay-In Panel Ceilings

ASTM C 636 (1992) Installation of Metal Ceiling
Suspensi on Systens for Acoustical Tile and
Lay-In Panel Ceilings

ASTM E 119 (1995a) Fire Tests of Building Construction
and Materials

ASTM E 1264 (1990) Standard C assification for Acoustical
Ceiling Products

ASTM E 1414 (1991a) Standard Test for Airborne Sound
At t enuati on Bet ween Roons Sharing a Conmon
Ceiling Pl enum
UNDERWRI TERS LABORATORI ES (UL)
UL- 05 (1996) Fire Resistance Directory
1.2 GENERAL REQUI REMENTS
Acoustical treatnent shall consist of sound controlling units nmechanically
nounted on a ceiling suspension system The unit size, texture, finish, and
color shall be as specified. The location and extent of acoustical
treatment shall be as shown on the draw ngs.
1.3 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:
SD- 01 Data
Acoustical Ceiling System GA

Manufacturer's descriptive data, catalog cuts, and installation
i nstructions.
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SD- 04 Dr awi ngs
Acoustical Ceiling System GA.

Dr awi ngs show ng suspension system method of anchoring and fastening,
details, and reflected ceiling plan.

SD- 09 Reports
Ceiling Attenuation Class and Test; GA

Reports by an independent testing |aboratory attesting that acousti cal
ceiling systens neet specified sound transmi ssion requirenents.

SD-13 Certificates
Acoustical Units; FI G

Certificate attesting that the mineral based acoustical units furnished for
the project contains recycled naterial and showi ng an estimated percent of
such material .

SD- 14 Sanpl es
Acoustical Units; FIQO

Two sanpl es of each type of acoustical unit and each type of suspension grid
tee section showi ng texture, finish, and color.

.4 DELI VERY AND STORACE

Materials shall be delivered to the site in the manufacturer's origina
unopened containers with brand nane and type clearly nmarked. Materials
shal | be carefully handl ed and stored in dry, watertight enclosures.

| mredi ately before installation, acoustical units shall be stored for not

| ess than 24 hours at the sane tenperature and relative hunmdity as the
space where they will be installed in order to assure proper tenperature and
noi sture acclimation.

.5 ENVI RONMVENTAL REQUI REMENTS

A uniformtenperature of not [ess than 60 degrees F nor nore than 85 degrees
F and a relative humdity of not nore than 70 percent shall be naintained
before, during, and after installation of acoustical units.

.6 SCHEDULI NG

Interior finish work such as plastering, concrete and terrazzo work shall be
conplete and dry before installation. Mechanical, electrical, and other
wor k above the ceiling line shall be conpleted and heating, ventilating, and
air conditioning systens shall be installed and operating in order to

mai ntain tenmperature and humidity requirenents.
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.7 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

.8 EXTRA MATERI ALS

Spare tiles of each color shall be furnished at the rate of 10 tiles for
each 1000 tiles installed. Tiles shall be fromthe sane |ot as those
instal | ed.

PRODUCTS
.1 ACQUSTI CAL UNI TS

Acoustical units shall conformto ASTME 1264, Class A, and the foll ow ng
requirenents:

.1.1 Units for Exposed-Grid System A

Type: 11l (mneral fiber with painted finish. Type Ill acoustical units
shal |l have a minimumrecycled nmaterial content of 18 percent.

M ni mum NRC: 0. 55 when tested on nounting No. E-400

Pattern: D.

Nom nal size: 24 by 24 inches.

Edge detail: Square Edge.

Fi nish: Factory-applied Wite.

M ni mum LR coefficient: 0.70

M ni mum CAC. 40.

.2 SUSPENSI ON SYSTEM

Suspensi on system shall be standard exposed-grid, and shall conformto ASTM
C 635 for internedi ate-duty systens. Surfaces exposed to view shall be
alum numor steel with a factory-applied white baked-enanel finish. Wl
nol di ng shall have a flange of not less than 15/16 inch. Standard corners
shal | be provided.

.3  HANCERS

Hangers shall be gal vani zed steel wire. Hangers and attachnent shal
support a mini num 300 pound ultinmate vertical |oad wthout failure of
supporting material or attachment.

.4 FI Nl SHES

Acoustical units and suspension system nenbers shall have manufacturer's
standard textures, patterns and finishes as specified. Ceiling suspension
system conponents shall be treated to inhibit corrosion

.5 COLORS AND PATTERNS

Colors and patterns for acoustical units and suspensi on system conmponents
shall be Wite.
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2.

6 CElI LI NG ATTENUATI ON CLASS AND TEST

Ceiling attenuation class (CAC) range of acoustical units, when required,
shal |l be determ ned in accordance with ASTM E 1414. Test ceiling shall be
continuous at the partition and shall be assenbled in the suspensi on system
in the same manner that the ceiling will be installed on the project.
System shall be tested with all acoustical units installed.

EXECUTI ON

.1 I NSTALLATI ON

Acoustical work shall be provided conplete with necessary fastenings, clips,
and other accessories required for a conplete installation. Mechanica
fastenings shall not be exposed in the finished work. Hangers shall be laid
out for each individual roomor space. Hangers shall be placed to support
fram ng around beans, ducts, columms, grilles, and other penetrations
through ceilings. Min runners and carrying channels shall be kept clear of
abutting walls and partitions. At least two main runners shall be provided
for each ceiling span. Werever required to bypass an object with the
hanger wires, a subsuspension systemshall be installed, so that all hanger
wires will be plunb.

.1.1 Suspension System

Suspensi on systemshall be installed in accordance with ASTM C 636 and as
speci fied herein.

.1.1.1 Plunb Hangers

Hangers shall be plunmb and shall not press against insulation covering ducts
and pi pes.

.1.1.2 Splayed Hangers

Wher e hangers nust be splayed (sl oped or slanted) around obstructions, the
resulting horizontal force shall be offset by bracing, countersplaying, or
ot her accept abl e neans.

1.2 wvall Molding

Wall ol ding shall be provided where ceilings abut vertical surfaces. Wl
nmol di ng shall be secured not nmore than 3 inches from ends of each |ength and
not nmore than 16 inches on centers between end fastenings. Wall nolding
springs shall be provided at each acoustical unit in sem -exposed or
conceal ed systens.

.1.3 Acoustical Units

Acoustical units shall be installed in accordance with the approved
installation instructions of the manufacturer. Edges of acoustical units
shall be in close contact with nmetal supports, with each other, and in true
alignment. Acoustical units shall be arranged so that units |ess than one-
half width are mninmzed. Units in exposed-grid systemshall be held in

pl ace with manufacturer's standard hol d-down clips, if units weigh |ess than
1 psf.
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3.2 CLEAN NG

Fol lowi ng installation, dirty or discolored surfaces of acoustical units
shal | be cleaned and left free fromdefects. Units that are damaged or
i mproperly installed shall be renoved and new units provided as directed.

-- End of Section --
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SECTI ON 09680

CARPET

1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN ASSCOCI ATI ON OF TEXTI LE CHEM STS AND COLORI STS ( AATCC)

AATCC 16 (1993) Test Method: Colorfastness to Light

AATCC 134 (1991) Test Method: Electrostatic Propensity
of Carpets

AATCC 165 (1993) Test Method: Colorfastness to

Crocki ng: Carpets - AATCC Crockneter Method

AATCC 174 (1993) Test Method: Antimcrobial Activity
Assessnent of Carpet

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 297 (1993) Rubber Products - Chemical Analysis
ASTM D 418 (1993) Pile Yarn Floor Covering Construction
ASTM D 1335 (1967; R 1972) Tuft Bind of Pile Floor
Coveri ngs
ASTM D 1423 (1992) Twist in Yarns by the Direct Counting
Met hod
ASTM D 1667 (1976; R 1990) Flexible Cellular Mterials -

Vi nyl Chloride Polyners and Copol yners
(Cl osed-Cel | Foam

ASTM D 3278 (1989) Fl ash Point of Liquids by Setaflash
Cl osed- Cup Appar at us

ASTM D 3676 (1978; R 1989) Rubber Cellular Cushion Used
for Carpet or Rug Underl ay

ASTM D 3936 (1980) Del ami nation Strength of Secondary
Backi ng of Pile Floor Coverings

ASTM E 648 (1995a) Critical Radiant Flux of Floor-
Covering Systens Using a Radi ant Heat Energy
Sour ce
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CARPET AND RUG | NSTI TUTE (CRI)

CRI 104 (1994) Commercial Carpet Installation
St andar d

CODE OF FEDERAL REGULATI ONS ( CFR)

16 CFR 1630 Standard for the Surface Flammability of
Car pet and Rugs

GERMANY | NSTI TUTE FOR STANDARDI ZATI ON ( DEUTSCHES | NSTI TUTE FUR
NORMUNG) (DI N)

DI N 54318 (1986) Machi ne- Made Textile Fl oor Coveri ngs;
Det erm nati on of Di nensional Changes Due to
the Effects of Varied Water and Heat
Conditions; ldentical with I SO 2551 Edition
1981

.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;

subm ttals having an "FI O' designation are for information only. The

followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL

PROCEDURES:

SD- 01 Dat a

Car pet and Accessories; GA

Manuf acturer's catal og data and printed docunentation stating physi cal

characteristics, durability, resistance to fading, and flame resistance

characteristics for each type of carpet material and installation accessory.
SD-06 Instructions

Car pet and Accessories; FIO

Three copies of the manufacturer's printed installation instructions for the

carpet, including preparation of substrate, seam ng techni ques, and

recomended adhesi ves and tapes.
SD- 09 Reports
SD- 13 Certificates

Car pet and Accessories; GA

Certificates of conpliance froma |laboratory accredited by the National

Laboratory Accreditation Program of the National Institute of Standards and

Technol ogy attesting that each type of carpet and carpet with cushion

material conforns to the standards specified.

SD- 14 Sanpl es

Car pet and Accessories; GA
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a. Carpet: One "Production Quality" sanples 27 by 18 inches of each
carpet proposed for use, showing quality, pattern, and col or
speci fi ed.

b. Vinyl or Al um num Ml dings: One pieces of each type at |east 12
i nches | ong.

c. Special Treatnent Mterials: One sanples showi ng system and
instal | ati on met hod.

SD-19 Operation and Mi ntenance Manual s
Car pet and Accessories; GA

Fi ve copies of carpet nmanufacturer's naintenance instructions describing
recomended type of cleaning equi pmrent and material, spotting and cl eaning
nmet hods, and cl eani ng cycl es.

.3 REGULATCORY REQUI REMENTS

Car pet and adhesives shall bear the Carpet and Rug Institute (CRI) Indoor
Air Quality (1AQ label. Carpet type bearing the label will indicate that
the carpet has been tested and neets the criteria of the CR |AQ Carpet
Testing Program and mnimzes the inpact on indoor air quality.

.4 DELI VERY AND STORACE

Materials shall be delivered to the site in the manufacturer's original

wr appi ngs and packages clearly |abeled with the manufacturer's nane, brand
nane, size, dye |lot nunber, and related information. WMaterials shall be
stored in a clean, dry, well ventilated area, protected from danmage and
soiling, and shall be nmaintained at a tenperature above 60 degrees F for 2
days prior to installation.

.5 ENVI RONMVENTAL REQUI REMENTS

Areas in which carpeting is to be installed shall be maintained at a
tenperature above 60 degrees F for 2 days before installation, during
installation, and for 2 days after installation. A minimmtenperature of
55 degrees F shall be naintained thereafter for the duration of the
contract. Traffic or novenent of furniture or equipnent in carpeted area
shall not be permitted for 24 hours after installation. Oher work which
woul d danage the carpet shall be conmpleted prior to installation of carpet.

.6 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one-year period shall be provided.

.7 EXTRA MATERI AL
Extra material fromsame dye lot consisting of full w dth continuous
br oadl oom shall be provided for future maintenance. A mininumof 2 percent

of total square yards of each carpet type, pattern, and color shall be
provi ded.
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2.

2.

PRODUCTS
1 CARPET TYPE A

Carpet shall be first quality; free of visual blenishes, streaks, poorly
dyed areas, fuzzing of pile yarn, spots or stains, and other physical and
manuf acturing defects. Carpet materials and treatnments shall be reasonably
nonal | ergeni ¢ and free of other recognized health hazards. All grade
carpets shall have a static control construction which gives adequate
durability and performance.

.1.1 Physical Characteristics

Carpet shall conply with the follow ng:
a. Carpet Construction: Tufted

b. Type: Broadloom 12 feet m nimum usable carpet width with exception
of corridors.

c. Pile Type: Level-Iloop
d. Pile Fiber: Comercial branded nylon continuous filament.

e. Pile or Wre Height: Mninum 3/8 inch in accordance with ASTM D
418.

f. Yarn Ply: Mninum4 in accordance with ASTM D 1423.

i. Finished Pile Yarn Weight: M ninum 32 ounces per square yard
Thi s does not include weight of backings. Wight shall be
deternmined in accordance with ASTM D 418.

j. Pile Density: M ninum 6200.
k. Dye Method: Solution dyed or Yarn (or Skein) dyed.

. Backing Materials: Primary backing materials shall be those
customarily used and accepted by the trade for each type of carpet
Secondary backing to suit project requirenments shall be those
customarily used and accepted by the trade for each type of carpet,
except when a special unitary back designed for gluedown is
provi ded.

1.2 Performance Requirenents

a. Static Control: Static control shall be provided to permanently
control static buildup to less than 2.0 kV when tested at 20
percent relative hunmdity and 70 degrees F in accordance with AATCC
134.

b. Flammbility and Critical Radiant Flux Requirenments: Carpet shal
conply with 16 CFR 1630. Carpet in corridors and exits shall have
a mnimum average critical radiant flux of 0.22 watts per square
centimeter when tested in accordance with ASTM E 648.
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2.

c. Tuft Bind: Tuft bind force required to pull a tuft or loop free
from carpet backing shall be a mninmum9 pound average force for
| oop pile when tested in accordance with ASTM D 1335.

d. Additional Performance Characteristics:

(1) Antimcrobial: Nontoxic antimcrobial treatment in accordance
with AATCC 174, Part | (qualitative), guaranteed by the carpet
manufacturer to last the life of the carpet.

(2) Attached Cushion: Attached cushion shall be either: Latex
foam rubber w th mini mum wei ght of 30 oz/sq. yard, mi nimm

t hi ckness of 0.100 inch, mninmmdensity of 17 |b/cubic foot,

nm ni mum conpressi on resi stance of 5 psi, and nmaxi mum conpressi on
set of 15 percent in accordance with ASTM D 3676. O, ethylene
vinyl acetate (EVA) with mnimum wei ght of 28 o0z/sq. yard, mnimm
t hi ckness of 0.150 inch, and m ni mum density of 15 I b/cubic foot
and a maxi mum conpressi on set of 15 percent in accordance with ASTM
D 1667. Maxi num ash content shall not exceed 50 percent when
tested in accordance with ASTM D 297. Cushion shall pass

accel erated aging test in accordance with ASTM D 3676.

e. Colorfastness to Crocking: Dry and wet crocking shall conply with
AATCC 165 and shall have a minimumrating of step 4 on the AATCC
Col or Transference Chart for all colors.

f. Colorfastness to Light: Colorfastness to light shall conply with
AATCC 16 and shall have a mininum4 grey scale rating after 40
hour s.

g. Delanmination Strength: Delamnation strength for tufted carpet
with a secondary back shall be minimumof 2.5 Ib./inch in
accordance wi th ASTM D 3936.

2 ADHESI VES AND CONCRETE PRI MER

Adhesi ves and concrete primers for installation of carpet shall be

wat er pr oof , nonfl ammabl e, neet |ocal air-quality standards, and shall be as
recomended by the carpet nanufacturer. Seam adhesive shall be waterproof,
nonf | ammabl e, and non-stai ning as recomended by the carpet nmanufacturer

Rel ease adhesive for nodular tile carpet shall be as reconmmended by the
carpet nmanufacturer. Adhesives flash-point shall be mnimum 140 degrees F
in accordance with ASTM D 3278.

.3 MOLDI NG

Vi nyl nolding shall be heavy-duty and designed for the type of carpet being
installed. Floor flange shall be a minimum 2 inches wide. The Contracting
O ficer Representative (COR) shall select color

.4 TAPE

Tape for seans shall be as recommended by the carpet nanufacturer for the
type of seamused in installation.
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.5 COLOR, TEXTURE, AND PATTERN

The Contracting O ficer Representative (COR) shall select color, texture,
and pattern.

EXECUTI ON
.1 SURFACE PREPARATI ON

Carpet shall not be installed on surfaces that are unsuitable and will
prevent a proper installation. Holes, cracks, depressions, or rough areas
shal |l be repaired using material reconmrended by the carpet or adhesive

manuf acturer. Floor shall be free of any foreign materials and swept broom
cl ean. Before begi nning work, subfloor shall be tested with glue and car pet
to determ ne "open tinme" and bond.

.2 MJ STURE AND ALKALI NI TY TEST

Concrete slab shall be tested for npoisture content and excessive alkalinity
in accordance with CRI 104. The npisture content shall not exceed a
hygroneter reading of 65 percent.

.3 PREPARATI ON OF CONCRETE SUBFLOOR

Installation of the carpeting shall not conmence until concrete substrate is
at least 90 days old. The concrete surfaces shall be prepared in accordance
with instructions of the carpet manufacturer. Type of concrete seal er, when
required, shall be conpatible with the carpet.

.4 I NSTALLATI ON

Installation shall be in accordance with the manufacturer's instructions and
CRI 104. Edges of carpet neeting hard surface flooring shall be protected
with nolding. Installation shall be in accordance with the nolding

manuf acturer's instructions.

.4.1 Broadloomlnstallation

Br oadl oom carpet shall be installed direct glue down and shall be snoot h,
uni form and secure, with a mninumof seans. Seans shall be uniform
unnoticeable, and treated with a seam adhesive. Side seans shall be run
toward the |ight where practical and where such | ayout does not increase the
nunber of seans. Breadths shall be installed parallel, with carpet pile in
the sane direction. Patterns shall be accurately matched. Cutouts, as at
door janbs, colums and ducts shall be neatly cut and fitted securely.
Seans at doorways shall be located parallel to and centered directly under
doors. Seams shall not be nmade perpendi cular to doors or at pivot points.
Seans at changes in directions of corridors shall follow the wall |ine
parallel to the carpet direction. Corridors with widths |ess than 6 feet
shal | have the carpet laid | engthwi se down the corridors.
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3.

5 CLEANI NG AND PROTECTI ON
5.1 deaning

After installation of the carpet, debris, scraps, and other foreign matter
shal |l be removed. Soiled spots and adhesive shall be renoved fromthe face
of the carpet with appropriate spot renover. Protruding face yarn shall be
cut off and renoved. Carpet shall be vacuuned cl ean

.5.2 Protection

The installed carpet shall be protected fromsoiling and damage w th heavy,
rei nforced, nonstaining kraft paper, plywood, or hardboard sheets. Edges of
kraft paper protection shall be |apped and secured to provide a continuous
cover. Traffic shall be restricted for at least 45 hours. Protective
covering shall be renpbved when directed by the Contracting Oficer

.6 REMNANTS

Remants renaining fromthe installation, consisting of scrap pieces nore
than 2 feet in dinmension with nore than 6 square feet total, shall be
provi ded. Non-retained scraps shall be renpbved fromsite.

-- End of Section --
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SECTI ON 09900

PAI NTI NG, GENERAL

1. GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the extent
referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN CONFERENCE OF GOVERNVENTAL | NDUSTRI AL HYG ENI STS (ACG H)

ACG H 02 (1996) Threshold Linmt Values for Chem cal
Subst ances and Physi cal Agents and Bi ol ogi cal
Exposure | ndi ces

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 150 (1995) Portland Cenent

ASTM D 3273 (1994) Resistance to Gowh of Mold on the
Surface of Interior Coating in an
Envi ronment al Chanber

ASTM D 3274 (1995) Evaluating Degree of Surface
Di sfigurement of Paint Filnms by M crobial
(Fungal or Algal) Gowh or Soil and Dirt
Accunul ati on

ASTM D 4214 (1989) Evaluating the Degree of Chalking of
Exterior Paint Films

ASTM D 4258 (1983; R 1992) Surface C eaning Concrete for
Coati ng

COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

CI D A- A-1500 (Rev A) Sealer, Surface (Latex Block Filler)
Cl D A- A-1546 (Rev A) Rubbi ng Varni sh

CID A-A- 2246 (Rev A) Paint, Latex (doss, Interior)

CI D A-A- 2247 (Basic) Paint, Latex (Sem gloss, Interior)
CID A-A-2248 (Basic) Paint, Latex, (Flat, Interior)

CI D A-A- 2336 (Basic) Prinmer Coating (QI-A kyd, Exterior

Wbod, White and Tints)

CI D A- A-2340 (Basic) Primer Coating (Latex, Wite, for
Gypsum Wal | boar d)

CID A-A- 2834 (Rev A) Urethane, Waterborne (Low VOC, C ear)
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FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)
FAA AC 70/ 7460-1 (Rev J) Qostruction Marking and Lighting

FEDERAL SPECI FI CATI ONS ( FS)

FS TT- C- 542 (Rev E) Coating, Polyurethane, Q| -Free,
Moi sture Curing

FS TT- C- 555 (Rev B; Am 1) Coating, Textured (for Interior
and Exterior Masonry Surfaces)

FS TT- E- 489 (Rev J) Enanel, Al kyd, doss, Low VOC Content

FS TT-E-2784 (Rev A; Am 1) Enanel (Acrylic-Enul sion,
Exterior A oss and Seni gl oss)

FS TT-P-19 (Rev D) Paint, Latex (Acrylic Enul sion,
Exteri or Wood and Masonry)

FS TT-P-28 (Rev G Paint, Al um num Heat Resisting (1200
Degrees F.)

FS TT- P-38 (Rev E) Paint, Alun num (Ready-M xed)

FS TT- P- 645 (Rev B) Priner, Paint, Zinc-Mlybdate, Alkyd
Type

FS TT-S- 176 (Rev E; Am 1) Sealer, Surface, Varnish Type,
Fl oor Wood or Cork

FS TT-S- 223 (Rev B; Notice 2) Sealer, Surface, Floor,
Wat er Emul si on Type

FS TT-S-708 (Rev A, Am 2) Stain, Ql; Sem -Transparent,
Wyod, Exterior

FS TT-S- 001992 (Basic) Stain, Latex, Exterior for Wod
Sur f aces

FS TT-V-119 (Rev D, Am 2) Varnish, Spar, Phenolic-Resin

FS TT-V-121 (Rev H) Varnish, Spar, Water-Resisting

MAPLE FLOORI NG MANUFACTURERS ASSCCI ATl ON ( MFNMVA)

MFMA- 03 (1995) Fl oor Finish List and Specifications
for Heavy Duty and Gymasi um Fi ni shes for
Mapl e, Beech and Birch Floors: M-MA Fl oor
Fi ni sh List Nunmber 14
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STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 5 (1995) Zinc Dust, Zinc Oxide and Phenolic
Var ni sh Pai nt

SSPC Pai nt 18 (1991) Chlorinated Rubber Internedi ate Coat
Pai nt

SSPC Pai nt 20 (1991) Zinc-Rich Priners (Type | - Inorganic
and Type Il - Organic)

SSPC Pai nt 25 (1991) Red lron Oxide, Zinc Oxide, Raw

Linseed G| and Al kyd Primer (wthout Lead
and Chronmate Pignents)

SSPC Pai nt 26 (1991) Slow Drying Linseed O Bl ack
Mai nt enance Primer (Wthout Lead and Chromate
Pi gnent s)

SSPC SP 1 (1982) Sol vent d eani ng

SSPC SP 2 (1995) Hand Tool d eaning

SSPC SP 3 (1995) Power Tool C eaning

SSPC SP 6 (1994) Comercial Blast Ceaning

SSPC SP 7 (1994) Brush-Of Blast d eaning

.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD- 01 Data
Paint; GA
The nanes, quantity represented, and intended use for the proprietary brands
of materials proposed to be substituted for the specified materials
regardl ess of quantities in states where VOC content linitations apply]
SD-06 Instructions
M xi ng and Thinning; FIO Application; FIO
Manufacturer's current printed product description, material safety data
sheets (MSDS) and technical data sheets for each coating system Detailed
m xi ng, thinning and application instructions, mnimmand maxi nrum
application tenperature, and curing and drying tinmes between coats for
epoxy, noisture-curing polyurethane, and liquid glaze coatings. Detailed

application instructions for textured coatings shall be provided.

SD- 09 Reports
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Pai nt; GA.

A statement as to the quantity represented and the intended use, plus the
followi ng test report for batches in excess of 50 gall ons:

a. A test report showi ng that the proposed batch to be used neets al
speci fication requirenents, or

b. A test report showing that a previous batch of the sane fornul ation
as the batch to be used nmet all specification requirenments, plus,
on the proposed batch to be used, a report of test results for
properties of weight per gallon, viscosity, fineness of grind,
drying tine, color, and gl oss.

SD-13 Certificates

Lead; GA. Mldewide and Insecticide; GA. Volatile Organic Conmpound (VOC)
Content; GA

Certificate stating that paints for interior use contain no nercurial

m | dewci de or insecticide. Certificate stating that paints proposed for use
contain not nore than 0.06 percent |ead by weight of the total nonvolatile.
Certificate stating that paints proposed for use nmeet Federal VOC
regul ati ons and those of the of the local Air Pollution Control Districts
havi ng jurisdiction over the geographical area in which the project is

| ocat ed.

SD- 14 Sanpl es
Paint; FIO

While the material is at the site or source of supply, and at a tine
agreeable to the Contractor and the Contracting Officer, a 1 quart sanple of
each color and batch, except for quantities of 50 gallons or |ess, shall be
taken by random sel ection fromthe seal ed containers by the Contractor in
the presence of a representative of the Contracting Officer. The contents
of the containers to be sanpled shall be thoroughly mixed to ensure that the
sanmple is representative. Sanples shall be identified by designated nane,
speci fication nunmber, manufacturer name and address, batch nunber, project
contract number, intended use, and quantity invol ved.

.3 PACKAG NG, LABELI NG AND STORI NG

Paints shall be in sealed containers that |egibly show the designated nane,
formula or specification nunber, batch nunber, color, quantity, date of
manuf acture, manufacturer's fornul ation nunber, nanufacturer's directions

i ncl udi ng any warni ngs and special precautions, and nanme of nmanufacturer

Pi gnent ed paints shall be furnished in containers not larger than 5 gall ons.
Pai nts and thinner shall be stored in accordance with the manufacturer's
witten directions and as a mninumstored off the ground, under cover, wth
sufficient ventilation to prevent the buil dup of flanmmble vapors and at
tenperatures between 40 and 95 degrees F. Paints shall be stored on the
project site or segregated at the source of supply sufficiently in advance
of need to allow 30 days for testing.
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1.4 APPROVAL CF MATERI ALS

When sanples are tested, approval of materials will be based on tests of the
sanpl es; otherwise, naterials will be approved based on test reports
furnished with them |If materials are approved based on test reports

furni shed, sanples will be retained by the Governnent for testing should the
mat eri al s appear defective during or after application. In addition to any
ot her remnedi es under the contract the cost of retesting defective materials
will be at the Contractor's expense.

1.5 ENVI RONVENTAL CONDI Tl ONS

Unl ess ot herwi se recommended by the paint manufacturer, the anbient
tenperature shall be between 45 and 95 degrees F when applying coatings

ot her than water-thinned, epoxy, and noisture-curing pol yurethane coati ngs.
Wat er -t hi nned coatings shall be applied only when anbient tenperature is
bet ween 50 and 90 degrees F. Epoxy, and noisture-curing pol yurethane
coatings shall be applied only within the mininumand nmaxi mum t enper at ures
recomended by the coating manufacturer. Misture-curing pol yurethane shal
not be applied when the relative humdity is bel ow 30 percent.

1.6 SAFETY AND HEALTH

Work shall conply with applicable Federal, State, and local |aws and

regul ations, and with the ACCI DENT PREVENTI ON PLAN, including the Activity
Hazard Anal ysis as specified in the CONTRACT CLAUSES. The Activity Hazard
Anal ysi s shall include anal yses of the potential inpact of painting
operations on painting personnel and on others involved in and adjacent to
the work zone

1.6.1 Worker Exposures

Exposure of workers to hazardous chem cal substances shall not exceed limts
as established by ACG@H 02, or as required by a nore stringent applicable
regul ati on.

1. 6.2 Toxic Conpounds

Toxi ¢ products having ineffective physiol ogi cal warning properties, such as
no or low odor or irritation |levels, shall not be used unless approved by
the Contracting O ficer.

1. 6.3 Training

Wor kers havi ng access to an affected work area shall be inforned of the
contents of the applicable material data safety sheets (MSDS) and shall be

i nformed of potential health and safety hazard and protective controls
associated with materials used on the project. An affected work area is one
whi ch may receive mists and odors fromthe painting operations. Wrkers

i nvol ved in preparation, painting and clean-up shall be trained in the safe
handl i ng and application, and the exposure linmt, for each material which
the worker will use in the project. Personnel having a need to use
respirators and masks shall be instructed in the use and nai ntenance of such
equi pnent .
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1.6.4 Coordination

Wrk shall be coordinated to mnimze exposure of building occupants, other
Contractor personnel, and visitors to nmists and odors from preparation
pai nting and cl ean-up operati ons.

2. PRODUCTS
2.1 PAINT

The term "paint" as used herein includes enmul sions, enanels, paints, stains,
var ni shes, sealers, cenent-emulsion filler, and other coatings, whether used
as prime, internediate, or finish coat. Paint shall conformto the
respective specifications listed for use in the painting schedules at the
end of this section, except when the required anount of a material of a
particular batch is 50 gallons or less, an approved first-line proprietary
paint material with simlar intended formul ati on, usage and color to that
specified may be used. Additional requirenents are as foll ows:

2.1.1 Colors and Tints

Col ors shall be as selected from manufacturer's standard col ors, as

i ndi cat ed. Manuf acturer's standard color is for identification of color
only. Tinting of epoxy and urethane paints shall be done by the

manuf acturer. Stains shall conformin shade to manufacturer's standard
color. The color of the undercoats shall vary slightly fromthe col or of
t he next coat.

2.1.2 MIldewide and Insecticide

Paint specified for all coats applied to fabrics and vapor barrier jackets
over insulation and surfaces in nmechanical roomand the exterior of the
buil ding shall contain a mldewide that will not adversely affect the
color, texture, or durability of the coating. The nm|dewide shall be

i ncorporated into the paint by the manufacturer and shall attain a surface
di sfigurenent rating of 8 or greater when tested in accordance with ASTM D
3273 and eval uated in accordance with ASTM D 3274. Mercurial m | dewcide

shall not be used in interior paint. Insecticides shall not be used in
pai nt .
2.1.3 Lead

Paints containing lead in excess of 0.06 percent by weight of the total
nonvol atile content (calculated as lead netal) shall not be used.

2.1.4 Chrom um

Pai nts containing zinc chromate or strontium chromate pigments shall not be
used.

2.1.5 Volatile Ogani c Conpound (VOC) Content
Paints shall conmply with applicable federal, state and |ocal |aws enacted to

i nsure conpliance with Federal Clean Air Standards and shall conformto the
restrictions of the local air pollution control authority.
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3.

3.

EXECUTI ON
1 PROTECTI ON OF AREAS NOT TO BE PAI NTED

Itens not to be painted which are in contact with or adjacent to painted
surfaces shall be renpbved or protected prior to surface preparation and

pai nting operations. |Items renmoved prior to painting shall be replaced when
painting is conpleted. Follow ng conpletion of painting, worknen skilled in
the trades involved shall reinstall renmoved itenms. Surfaces contani nated by
coating materials shall be restored to original condition

. 2 SURFACE PREPARATI ON

Surfaces to be painted shall be clean and free of foreign matter before
application of paint or surface treatments. O and grease shall be renoved
prior to mechanical cleaning. Cl eani ng shall be programmed so that dust
and other contaminants will not fall on wet, newy painted surfaces.

Exposed ferrous netals such as nail heads on or in contact with surfaces to
be painted with water-thinned paints, shall be spot-primred with a suitable
corrosion-inhibitive primer capable of preventing flash rusting and
conpatible with the coating specified for the adjacent areas.

.2.1 Concrete, Stucco and Masonry Surfaces

Concrete, stucco and masonry surfaces shall be allowed to dry at |east 30
days before painting, except concrete slab on grade which shall be all owed
to cure 90 days before painting. Surfaces shall be cleaned in accordance
with ASTM D 4258. d aze, efflorescence, laitance, dirt, grease, oil,
asphalt, surface deposits of free iron and other foreign matter shall be
renoved prior to painting. Surfaces to receive polyurethane or epoxy
coatings shall be acid-etched or nechanically abraded as specified by the
coating manufacturer, rinsed with water, allowed to dry, and treated with
the manufacturer's recommended conditioner prior to application of the first
coat .

.2.2 Ferrous Surfaces

Ferrous surfaces including those that have been shop-coated, shall be

sol vent - cl eaned or detergent-washed in accordance with SSPC SP 1. Surfaces
that contain |loose rust, |loose nmll scale, and other foreign substances
shal | be cl eaned nechanically with hand tools according toSSPC SP 2, power
tool s according to SSPC SP 3 or by sandbl asting according to SSPC SP 7.
Shop-coated ferrous surfaces shall be protected from corrosion by treating
and touching up corroded areas i medi ately upon detection

.2.3 Nonferrous Metallic Surfaces

Gal vani zed, al um num and al uni num al | oy, |ead, copper, and other nonferrous
nmetal surfaces shall be solvent-cleaned or detergent-washed in accordance
with SSPC SP 1.

. 2.4 Gypsum Board Surfaces

Gypsum board surfaces shall be dry and shall have all |oose dirt and dust
renoved by brushing with a soft brush, rubbing with a cloth, or vacuum
cleaning prior to application of the first-coat material. A danp cloth or
sponge may be used if paint will be water-based.
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3.2.5 Mastic-Type Surfaces
Mastic-type surfaces shall be prepared by removing foreign nmateri al
3.2.6 Plaster Surfaces

Pl aster shall age at |east 30 days before painting. Plaster shall be clean
and free from |l oose matter and shall have an instrunent-nmeasured noisture
content not exceeding 8 percent.

3.2.7 Whod Surfaces

Wbod surfaces shall be cleaned of foreign natter. Moisture content of the
wood shall not exceed 12 percent as nmeasured by a noisture neter, unless

ot herwi se aut horized. Wod surfaces adjacent to surfaces to receive water-
thi nned paints shall be prined and/or touched up before applying water-
thinned paints. Small, dry seasoned knots shall be scraped, cleaned, and
given a thin coat of comrercial knot seal er, before application of the
primng coat. Pitch on |large, open, unseasoned knots and all other beads or
streaks of pitch shall be scraped off, or, if it is still soft, renmoved with
m neral spirits or turpentine, and the resinous area shall be thinly coated
with knot sealer. Finishing nails shall be set, and all holes and surface

i nperfections shall be prinmed. After primng, holes and inperfections in
finish surfaces shall be filled with putty or plastic wood filler, colored
to match the finish coat if natural finish is required, allowed to dry, and
sanded smooth. Putty or wood filler shall be conpatible with subsequent
coati ngs.

3.2.7.1 Interior Wod Stain

Interior wood surfaces to receive stain shall be sanded. QOak and ot her
open-grain wood to receive stain shall be given a coat of wood filler not
| ess than 8 hours before the application of stain; excess filler shall be
removed and the surface sanded snoot h.

3.2.7.2 Sanding of Wod Floors

Sandi ng of wood floors is specified in Section 09560 WOOD STRI P FLOORI NG
Fl oors of oak or simlar open-grain wood shall be filled with wood filler
recomended by the finish nanufacturer and the excess filler renpved.

3.2.8 Previously Painted Surfaces

Previ ously painted surfaces specified to be repai nted OR damaged duri ng
construction shall be thoroughly cleaned of all grease, dirt, dust or other
foreign matter. Blistering, cracking, flaking and peeling or other
deteriorated coatings shall be renpbved. Slick surfaces shall be roughened.
Damaged areas such as, but not limted to, nail holes, cracks, chips, and
spalls shall be repaired with suitable nmaterial to natch adjacent undanmaged
areas. Edges of chipped paint shall be feather edged and sanded snoot h.
Rusty nmetal surfaces shall be cleaned as per SSPC requirenents. Sol vent,
nmechani cal, or chenical cleaning nethods shall be used to provide surfaces
suitable for painting. Chalk shall be renobved so that when tested in
accordance with ASTM D 4214, the chalk resistance rating is no |l ess than 8.
New, proposed coatings shall be conpatible with existing coatings. |If

exi sting surfaces are gl ossy, the gloss shall be reduced.
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3.3 M XI NG AND THI NNI NG

When thinning is approved as necessary to suit surface, tenperature, weather
conditions, or application nethods, paints nay be thinned in accordance wth
the manufacturer's directions. Wen thinning is allowed, paints shall be
thinned i nmedi ately prior to application with not nore than 1 pint of

sui tabl e thinner per gallon. The use of thinner shall not relieve the
Contractor from obtaining conplete hiding, full filmthickness, or required
gl oss. Thinning shall not cause the paint to exceed Ilimts on volatile
organi ¢ conpounds. Paints of different manufacturers shall not be m xed.

3.3.1 Cenent-Emul sion Filler Coat

Cenment and aggregate shall be dry-mi xed so that uniformdistribution and
internm xing are obtained. Mxing liquid and one-half of the total anpunt of
wat er shall be prem xed and added gradually to the white portland cenent and
aggregate with constant stirring until a thick, snmooth material is obtained.
Emul si on paint shall then be added to the mixture and stirred unti
uniformty is obtained. The blend shall have a thick, creany consistency.
The renai nder of the water shall be added if necessary to obtain a nateri al
wi th adequat e application properties. Blending resin enulsion or emulsion
paint with any other conponent shall be done with caution; too rapid an
agitation will cause air entrapnent and foani ng

3.3.2 Two- Conponent Systens

Two- conponent systens shall be mixed in accordance with manufacturer's
instructions. Any thinning of the first coat to ensure proper penetration
and sealing shall be as reconmended by the manufacturer for each type of
substrate

3.4 APPLI CATI ON

Pai nting practices shall conmply with applicable federal, state and | ocal

| aws enacted to insure conpliance with Federal Clean Air Standards. Unless
ot herwi se specified or recommended by the paint nmanufacturer, paint may be
applied by brush, roller, or spray. At the tine of application, paint shal
show no signs of deterioration. Uniform suspension of pigments shall be

mai nt ai ned during application. Each coat of paint shall be applied so dry
filmshall be of uniformthickness and free fromruns, drops, ridges, waves,
pi nhol es or other voids, |aps, brush marks, and variations in col or

texture, and finish. Hiding shall be conplete. Rollers for applying paints
and enanels shall be of a type designed for the coating to be applied and
the surface to be coated. Special attention shall be given to insure that
all edges, corners, crevices, welds, and rivets receive a filmthickness
equal to that of adjacent painted surfaces. Paints, except water-thinned
types, shall be applied only to surfaces that are conpletely free of

noi sture as determ ned by sight or touch

3.4.1 Ventilation

Affected areas shall be ventilated during paint application so that workers
exposure to chem cal substances shall not exceed linits as established by
ACG H 02, or as required by a nore stringent applicable regulation.

Interior work zones having a volunme of 10,000 cubic feet or |ess shall be
ventilated at a minimum of 2 air exchanges per hour. Ventilation in |arger
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wor k zones shall be maintained by neans of nechani cal exhaust. Sol vent
vapors shall be exhausted outdoors, away from air intakes and workers.
Return air inlets in the work zone shall be tenporarily sealed before start
of work until the coatings have dri ed.

.4.2 Respirators

Operators and personnel in the vicinity of operating paint sprayers shal
wear respirators.

.4.3 First Coat

The first coat on plaster, gypsumwall board, and other surfaces shal

i ncl ude repeated touching up of suction spots or overall application of
primer or sealer to produce uniformcolor and gl oss. Excess sealer shall be
wi ped of f after each application. The first coat on both faces of wood
doors shall be applied at essentially the same tine. d azed doors and sashes
shall be given the specified coating systemw thin 3 weeks of the time they
are gl azed, but not before the glazing material has set; paint shall overlay
gl ass about 70 mls all around. Each varnish coat shall be sanded lightly
prior to application of subsequent coats.

4.4 Timng

Surfaces that have been cleaned, pretreated, and otherw se prepared for

pai nting shall be given a coat of the specified first coat as soon as
practical after such pretreatnment has been conpleted, but prior to any
deterioration of the prepared surface. Sufficient time shall el apse between
successive coats to permt proper drying. This period shall be nodified as
necessary to suit weather conditions. Q| -based or ol eoresinous sol vent-
type paints shall be considered dry for recoating when the paint feels firm
does not deformor feel sticky under noderate pressure of the thunmb, and the
application of another coat of paint does not cause the undercoat to lift or
| ose adhesion. Manufacturer's instructions for application, curing and
drying tine between coats of two-conponent systens shall be foll owed.

.4.5 Stains

On snoot h exterior wood surfaces such as the planed face of bevel siding,
the stain shall be applied at a spreading rate of 400 to 500 square feet per
gallon. On rough surfaces such as an unplaned or scarred face of beve
siding, the stain shall be spread at the rate of 200 to 250 square feet per
gallon or as reconmended by the manufacturer. QIl-type stain shall be
applied by brushing with the grain for the full length of the board or
course of siding.

.4.6 Fillers

Concrete and nmasonry surface voids shall be filled; however, surface
irregularities need not be completely filled. The dried filler shall be
uniformand free of pinholes. Filler shall not be applied over caul ki ng
conpound.

.4.6.1 Cenent-Enmulsion Filler

I mredi ately before filler application, surfaces shall be danpened unifornmy
and thoroughly, with no free surface water visible, by several applications
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of potable water with a fog spray, allowing tine between the sprayings for
water to be absorbed. Cenent-enulsion filler shall be scrubbed into the
surface vigorously with a stiff-bristled brush having tanpico or pal nyra
bristles not longer than 2-1/2 inches. At least 24 hours shall el apse

bef ore applying exterior enulsion paint over cenent-enmulsion filler. Wen
the ambi ent tenperature is over 85 degrees F, cenent-enmulsion filler
surfaces shall be danmpened lightly with a fog spray of potable water

i mediately prior to application of the subsequent paint coat.

3.4.6.2 Latex Filler

Latex filler, CID A-A-1500, shall be applied according to the manufacturer's
instructions. Surface voids shall be filled and excess filler shall be
renoved fromthe surface with a rubber squeegee. The filler shall be
allowed to dry the length of tinme specified by the nmanufacturer prior to
appl yi ng successive coats of paint.

3.4.7 Textured Coating

Application of textured coating, FS TT-C- 555, shall be as specified in the
manufacturer's printed directions at a rate of 45 to 55 square feet per
gallon in one coat.

3.4.8 Ferrous-Metal Priner

Priner for ferrous-nmetal shall be applied to ferrous surfaces to receive
pai nt other than asphalt varnish prior to deterioration of the prepared
surface. The semitransparent filmapplied to sone pipes and tubing at the
mll is not to be considered a shop coat, but shall be overcoated with the
specified ferrous-netal priner prior to application of finish coats.

3.5 PIPE COLOR CODE MARKI NG

Pi pes in exposed areas and in accessi bl e pipe spaces shall be provided with
color band and titles adjacent to all valves, except those provided at

pl unmbi ng fixtures, at not nore than 40 foot spacing on straight pipe runs,
adj acent to change in direction, and on both sides where pipes pass through
wal s or floors. Color code nmarking shall be of the color listed in TABLE I

and the size listed in TABLE II. The arrows shall be installed adjacent to
each band to indicate the direction of flowin the pipe. The |egends shal
be printed in upper-case black letters as listed in TABLE |I. Letter sizes
shall be as listed in TABLE Il. Marking shall be painted or applied using

col ored, pressure-sensitive adhesive markers of standard manufacture. Paint
shal | be as specified for insulated and uni nsul ated pi pi ng.

TABLE |I. COLOR CODES FOR MARKI NG PI PE
Letters and Materi al Band Ar r ow Legend
Col d wat er (potable) Green Wi te POTABLE WATER
Fire protection water Red Vhite FIRE PR WATER
Hot water (donestic) Green Vhite H W
Hot water recirculating (donestic) Green Wite H WR
H gh tenp. water supply Yel | ow Bl ack HT.WS.
H gh tenp. water return Yel | ow Bl ack HT WR
Boi l er feed water Yel | ow Bl ack B. F.
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Low tenp. water supply (heating) Yel | ow Bl ack L.T.WS.

Low tenp. water return (heating) Yel | ow Bl ack L.T.WR
Condenser water supply Green Vhite COND. W S.
Condenser water return G een VWi te COND. WR
Chilled water supply Green Wite CHWS
Chilled water return G een VWi te CHWR
Treat ed wat er Yel | ow Bl ack TR WATER
Chemi cal feed Yel | ow Bl ack CH. FEED
Conpressed air Yel | ow Bl ack Cow. AR
Nat ural gas Bl ue Wite NAT. GAS
Freon Bl ue VWi te FREON
Fuel oil Yel | ow Bl ack FUEL O L
St eam Yel | ow Bl ack ST™M
Condensat e Yel | ow Bl ack COND
TABLE 11. COLOR CODE MARKI NG Sl ZES
Qut si de Di aneter Length of Arrow Si ze of Legend
of Pipe Covering Col or Band Length x Wdth Letters and Nuneral s
(1 nches) (i nches) (1 nches) (1 nches)
Less than 1-1/2 8 8 x 2-1/4 1/2
1-1/2 to 2-3/8 8 8 x 2-1/4 3/4
2-1/2 to 7-7/8 12 8 x 2-1/4 1-1/4
8 to 10 24 12 x 4-1/2 2-1/2
Over 10 32 12 x 4-1/2 3-1/2

3.6 M SCELLANEQUS PAI NTI NG
3.6.1 Lettering

Lettering shall be provided as schedul ed on the draw ngs, shall be bl ock
type, and shall be black enanmel. Sanples shall be approved before
application.

3.7 SURFACES TO BE PAI NTED

Surfaces listed in the painting schedules at the end of this section, other
than those listed in paragraph SURFACES NOT TO BE PAI NTED, shall be painted
as schedul ed.

3.8 SURFACES NOT TO BE PAI NTED

Surfaces of hardware, fittings, and other factory finished itenms shall not
be pai nt ed.

3.9 CLEANI NG
Cloths, cotton waste and other debris that m ght constitute a fire hazard
shal |l be placed in closed netal containers and renpbved at the end of each

day. Upon conpletion of the work, staging, scaffolding, and containers
shal|l be removed fromthe site or destroyed in an approved nanner. Paint
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and ot her deposits on adjacent surfaces shall be renpved and the entire job
left clean and acceptabl e.

.10 PAI NTI NG SCHEDULES
The follow ng painting schedules identify the surfaces to be painted and
prescribe the paint to be used and the nunber of coats of paint to be

applied. Contractor options are indicated by ------ or------ bet ween
optional systems or coats.
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EXTERI OR PAI NTI NG SCHEDULE

Sur f ace First Coat Second Coat Third Coat
Concr et e Cenent - enul si on FS TT-P-19 None
masonry units filler

Cl D A- A-1500 FS TT-P-19 None
FS TT-P-19 FS TT-P-19 None

NOTE: Cenent-emulsion filler coat shall be acrylic-based and shall consi st
of the following ingredients in the proportion stated: white portland
cenent, ASTM C 150, Type |, 16.5 pounds; aggregate 33.5 pounds; m xing
liquid, factory-prepared acrylic containing 46 to 47 percent solids, 0.75
gal l on; potable water 1.0 gallon naximum exterior enulsion paint, FS TT-P-19
1.0 gallon. Aggregate shall consist of Washed silica sand of the follow ng
gradati on:

Percent Sand (by Wi ght)

U S. Sieve Size Passi ng | ndividual Sieve
0. 850 mm (20) 100
0. 600 mm (30) 95 - 100
0. 300 mm (50) 30 - 65
0. 150 nm (100) 0 - 10
0. 075 nm (200) 0-1
Concrete, unless FS TT-P-19 FS TT-P-19 None
ot herw se
speci fi ed.
Concrete: walls SSPC Paint 18 SSPC Pai nt 18 SSPC Pai nt 18
and bottom of thin with 1
swi mmi ng pool s. part of approved
thinner to 4
parts of paint
by vol une
Wbod, unl ess CID A-A-2336 FS TT-P-19 FS TT-P-19
O herw se
speci fi ed.
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FS TT-P-19 FS TT-P-19 FS TT-P-19
FS TT-P-19 FS TT-E-2784 FS TT-E-2784
Wod: St eps, FS TT-P-19 FS TT-E-2784 FS TT-E-2784
platforns, floors
of open porches,
Whod: stain FS TT-S-708 None None
Fi ni sh
FS TT-S-001992 FS TT-S-001992 None
Class B Class B
Har dboar d: FS TT-P-19 FS TT-P-19 None
factory prined.
FS TT-E-2784 FS TT-E-2784 None
Ferrous netal SSPC Paint 5 FS TT-P-38 FS TT-P-38
unl ess ot herw se
speci fi ed.
SSPC Pai nt 25 FS TT- E- 489 FS TT- E- 489
FS TT- P- 645 FS TT-P-38 FS TT-P-38
Ferrous netal: SSPC Pai nt 20 None None
subject to high Type |
tenperature, up
to 232 degrees C
(450 degrees F)
Ferrous netal : FS TT- P-28 FS TT-P-28 None

subj ect to high
tenperature, from
232 degrees C

to 649 degrees C (450 degrees F

to 1200 degrees F)

NOTE: Conmmrerci al
No pretreatnent.

4 ml.

bl ast - cl eani ng,
Maxi mum t ot al

SSPC SP 6 required.
system t hi ckness:

Gal vani zed netal .

FS TT-P-19

FS TT-P-19

FS TT-P-19

FS TT-E-2784

FS TT-E-2784
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Al unmi num FS TT- P- 645
al um num al | oy,

FS TT- E-489

FS TT- E-489

and ot her non-
ferrous netal FS TT-P-19
(non-gal vani zed)

FS TT-P-19

FS TT-P-19

FS TT-E-2784

FS TT-E-2784

| NTERI OR PAI NTI NG SCHEDULE

Sur f ace Fi rst Coat

Second Coat

Third Coat

Pl aster, gypsum CI D A- A-2340
board, concrete,

and concrete masonry

units not requiring

a snmoot h finish

unl ess ot herw se specified

CI D A-A- 2246

CID A-A-2248

Concrete masonry Cl D A- A-1500
units requiring
a smoot h finish

CI D A-A-2340

CID A-A-2248

Concrete masonry Cl D A- A-1500
units in

f ood- preparati on,

f ood- servi ng,

restroons and | aundry

areas, unless

ot herwi se specified

Cl D A-A-2340

FS TT-E-2784

Pl aster and gypsum CI D A-A-2340
board: in food-preparation

f ood-serving, restroomns

and | aundry areas,

unl ess ot herw se

speci fi ed.
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Concrete masonry Cl D A- A-1500 CID A- A-2340 CID A-A- 2246

units, plaster, and

gypsum board: e or--------

wal I s in heavy

traffic areas Cl D A-A-2247

Har dboar d. CI D A- A-2340 CI D A-A-2246 CI D A- A-2246

.................. Or-------------------
CI D A- A-2247 CI D A- A-2247
__________________ or___________________

CI D A-A-2248 CI D A-A-2248

Ferrous netal FS TT- P- 645 FS TT-E- 2784 FS TT-E- 2784

Unl ess

O herw se

speci fi ed.

SSPC Pai nt 25 FS TT-P-38 FS TT-P-38

Ferrous netal SSPC Pai nt 26 None None

in conceal ed

danp spaces

or in

exposed areas

havi ng unpai nt ed

adj acent surfaces

Ferrous netal Two coats of paint as recommended by None

factory-prinmed
nmechani cal and
el ectrical
equi pnent .

t he equi prent manuf acturer

Gal vani zed net al

FS TT-P-19 Two coats of paint to match adjacent areas

Wood: CID A-A-2340 CI D A-A-2246 None
unl ess otherwise meeeeaaaaaao o o] B
speci fi ed.
Cl D A- A-2247 None
__________________ Or___________________
CI D A-A-2248 None
Wbod: stain and Commercial ly FS TT-V-121 FS TT-V-121

varni sh finishes

avai l abl e stain
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FS TT-V-119 FS TT-V-119
In addition a fourth coat of
FS TT-V-119
CID A-A-2834 ClD A-A-2834
In addition a fourth coat of
CID A-A-2834
Wod: floors to Cl D A-A-2340 FS TT-E-2784 FS TT-E-2784
recei ve paint
finish.
Whod: floors, FS TT-C- 542, FS TT-C- 542, None
except gymasi um Type I, Type 1,
floors, to receive Class A Class A
stain or natural
finish
Wood: handrails. FS TT-Vv-121 FS TT-V-121 FS TT-V-121
FS TT-V-119 FS TT-V-119 FS TT-V-119
Cl D A- A- 1546 Cl D A- A-1546 Cl D A- A-1546
Wood: natural Cl D A- A- 1546 CI D A- A-1546 Cl D A- A- 1546
finish
Metal : Convect or Al um num and ferrous netal:
encl osur es, FS TT- P- 645 None None
el ectrical conduit
runs, netallic
tubi ng, uninsulated Galvanized surface: CID A-A 2246 CID A-A-2246
ducts and pi pes, FS TT-P-19  ----memmimmem oo - o] B
pi pe hangers, CI D A-A- 2247 Cl D A-A-2247
| ouvers, grilles, e (o] R
and air outlets CID A-A-2248 CID A-A-2248
i n areas havi ng
pai nt ed adj acent
sur f aces.
Metal : surfaces SSPC Pai nt 20 None None

subj ect to high
tenperature, up to
232 degrees C
(450 degrees F

Type |
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Metal: surfaces
subject to
tenperature from
232 degrees Cto
649 degrees C
(450 degrees F

to 1200 degrees F

FS TT-P-28 FS TT-P-28 None

NOTE: Commercial bl ast-cleaning, SSPC SP 6 or better

required. No pretreatnent. Maximumtotal dry film
thickness: 4 ml.
Faci ng of vapor Two coats of paint to natch None

barrier jackets
of presized or
adhesi ve finished
cloth over

i nsul ation

on pipes, ducts,
and equi pnent

adj acent areas.

QO | -based caul ki ng
conpound.

FS TT-P-38 Sane as adj acent areas

-- End of Section --
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SECTI ON 15250

THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. At the discretion of the government, the manufacturer of
any material supplied will be required to furnish test reports pertaining to
any of the tests necessary to assure conpliance with the standard or
standards referenced in this specification

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1996) Stainless and Heat - Resisting Chrom um
Ni ckel Steel Plate, Sheet, and Strip

ASTM A 580 (1995a) Stainless and Heat-Resisting Stee
Wre

ASTM B 209 (1996) Al umi num and Al um num Al | oy Sheet and
Pl ate

ASTM C 195 (1990) M neral Fiber Thermal |nsulating
Cement

ASTM C 449 (1995) M neral Fiber Hydraulic-Setting

Thermal I nsul ating and Fi ni shi ng Cenent

ASTM C 533 (1985; R 1990) Calcium Silicate Bl ock and
Pi pe Thermal Insul ation

ASTM C 534 (1994) Preformed Fl exible Elastoneric
Cel lul ar Thermal |nsulation in Sheet and
Tubul ar Form

ASTM C 547 (1995) M neral Fiber Pipe Insulation
ASTM C 552 (1991) Cellular @ ass Thermal Insulation
ASTM C 553 (1992) M neral Fiber Blanket Thermal

I nsul ation for Commercial and I ndustri al
Appl i cations

ASTM C 612 (1993) M neral Fiber Block and Board Ther nal
I nsul ation
ASTM C 647 (1995) Properties and Tests of Mastics and

Coating Finishes for Thermal |nsulation

ASTM C 795 (1992) Thernal Insulation for Use in Contact
Wth Austenitic Stainless Stee
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ASTM C 871 (1995) Test Methods for Chenical Analysis of
Thermal |nsulation Materials for Leachabl e
Chloride, Fluoride, Silicate, and Sodi um | ons

ASTM C 916 (1985; Rev 1990) Adhesives for Duct Ther nmal
I nsul ation

ASTM C 920 (1994) El astoneric Joint Seal ants

ASTM C 921 (1989 R; 1996) Determning the Properties of
Jacketing Materials for Thernmal Insulation

ASTM C 1126 (1989; R 1994) Specification for faced or
Unfaced Rigid Cellular Phenolic Thernal
I nsul ation

ASTM D 3278 (1989) Test Methods for Flash Point of

Li qui ds by Setaflash Cl osed- Cup Apparat us

ASTM E 84 (1996a) Surface Burning Characteristics of
Bui | ding Materials

ASTM E 96 (1995) Water Vapor Transmi ssion of Materials

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

M5S SP- 69 (1996) Pi pe Hangers and Supports - Sel ection
and Application

M DVEST | NSULATI ON CONTRACTORS ASSCCI ATI ON (M CA)

M CA- 01 (1993) National Conmercial & Industria
I nsul ati on Standards

. 2 SYSTEM DESCRI PTI ON

Fi el d-applied insulation and accessories on mechanical systens shall be as
specified herein; factory-applied insulation is specified under the piping,
duct or equipnent to be insulated. Insulation of heat distribution systens
and chilled water systens outside of buildings shall be as specified in
Secti on 02695 PREAPPROVED UNDERGROUND HEAT DI STRI BUTI ON SYSTEM Secti on02696
HEAT DI STRI BUTI ON SYSTEMS | N CONCRETE TRENCHES, Section 02697 ABOVEGROUND
HEAT DI STRI BUTI ON SYSTEM and Secti on 02698 PREFABRI CATED UNDERGROUND
HEATI NG COOLI NG DI STRI BUTI ON SYSTEM Field applied insulation naterials
required for use on Governnent-furnished itens as listed in the SPECI AL
CONTRACT REQUI REMENTS shal | be furnished and installed by the Contractor

.3 GENERAL QUALI TY CONTRCL

.3.1 Standard Products

Materials shall be the standard products of manufacturers regularly engaged
in the manufacture of such products and shall essentially duplicate itens

that have been in satisfactory use for at least 2 years prior to bid
openi ng.
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1.3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore simlar
type jobs within the last 5 years.

1.3.3 Surface Burning Characteristics

Unl ess ot herwi se specified, insulation not covered with a jacket shall have
a flanme spread rating no higher than 75 and a snoke devel oped rati ng no

hi gher than 150. The outside surface of insulation systens which are
located in air plenuns, in ceiling spaces, and in attic spaces shall have a
flame spread rating no higher than 25 and a snoke devel oped rating no higher
than 50. Insulation materials located exterior to the building perinmeter
are not required to be fire-rated. Flanme spread and snoke devel oped ratings
shal | be determ ned by ASTME 84. Insulation shall be tested in the sane
density and installed thickness as the material that shall be used in the
actual construction. Jackets shall conply with the flame spread and snoke
devel oped ratings of 25/50 as determ ned by ASTM E 84.

1.3.4 ldentification of Materials

Packages or standard containers of insulation, jacket material, cenments,
adhesi ves, and coatings delivered for use, and sanples required for approval
shal | have manufacturer's stanp or |abel attached giving the nane of the
manuf acturer and brand, and a description of the naterial

1.4 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 14 Sanpl es
Thermal Insulation Materials; GA.

A complete list of materials, including nmanufacturer's descriptive technica
literature, performance data, catalog cuts, and installation instructions.
The product nunber, k-value, thickness and furni shed accessories for each
nmechani cal systemrequiring insulation shall be included. Materials

furni shed under this section of the specification shall be submtted at one
time.

1.5 STORACGE

Materials shall be delivered in the manufacturer's unopened contai ners.
Materials delivered and placed in storage shall be provided with protection
fromweather, humidity, dirt, dust and other contam nants by the Contractor
Insul ation material and supplies that becone dirty, dusty, wet, or otherw se
contam nated may be rejected by the Contracting Oficer
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PRODUCTS
.1 GENERAL MATERI ALS

Materials shall be conpatible and shall not contribute to corrosion, soften,
or otherw se attack surfaces to which applied in either the wet or dry
state. Materials to be used on stainless steel surfaces shall neet ASTM C
795 requirements. Materials shall be asbestos free and conformto the
fol | owi ng:

. 1.1 Adhesives

.1.1.1 Acoustical Lining Insulation Adhesive
Acoustical Lining Insulation shall not be applied.
.1.1.2 Mneral Fiber Insulation Cement

Cenment shall be in accordance with ASTM C 195.

.1. 1.3 Laggi ng Adhesive

Laggi ng adhesi ves shall be nonflammuable and fire-resistant and shall have
flanme spread and snoke devel oped ratings of 25/50 when neasured in
accordance with ASTM E 84. Adhesives shall be either the Class 1 or Cass 2
type as defined here. Cass 1 adhesive shall be suitable for bonding
fibrous glass cloth to faced and unfaced fibrous glass insulation board; for
bondi ng cotton brattice cloth to faced and unfaced fibrous glass insulation
board; for sealing edges of and bounding fibrous glass tape to joints of
fibrous glass board; or for bonding lagging cloth to thernmal insulation.

Cl ass 2 adhesive shall be pignented white and be suitable for attaching
fibrous glass insulation to nmetal surfaces. Lagging adhesives shall be
applied in strict accordance with the nmanufacturer's recomrendati ons.

.1.2 Contact Adhesive

Adhesi ve may be di spersed in a nonhal ogenated organic solvent with a | ow
flash point (flash point Iess than nminus 25 degrees F when tested in
accordance with ASTM D 3278) or, dispersed in a nonflanmabl e organi c sol vent
whi ch shall not have a fire point bel ow 200 degrees F. The adhesi ve shal
not adversely affect, initially or in service, the insulation to which it is
applied, nor shall it cause any corrosive effect on nmetal to which it is
applied. Any solvent dispersing nediumor volatile conponent of the
adhesi ve shall have no objectionable odor and shall not contain any benzene
or carbon tetrachloride. The dried adhesive shall not onit nauseous,
irritating, or toxic volatile matters or aerosols when the adhesive is
heated to any tenmperature up to 212 degrees F. The adhesive shall be

nonfl ammabl e and fire resistant.

. 1.3 Caul ki ng
ASTM C 920, Type S, Grade NS, ass 25, Use A
. 1.4 Corner Angles

Nom nal 0.016-inch alumnum1 x 1 inch with factory applied kraft backing.
Al umi num shall be ASTM B 209, Alloy 3003, 3105, or 5005.
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2.1.6 Fibrous dass Coth and d ass Tape

Fi brous glass cloth and gl ass tape shall have flame spread and snoke

devel oped ratings of no greater than 25/50 when neasured in accordance with
ASTM E 84. Fibrous glass cloth and tape; 20 x 20 maxi mum si ze nmesh. Tape
shall be a 4-inch wide roll. Cass 3 tape shall be 4.5 ounces per square
yard.

2.1.7 Staples
Qutward clinching type shall be used where needed.
2.1.8 Jackets

ASTM C 921, Type |, nmaxi mum noi sture vapor transnission 0.02 perns, m ninmum
puncture resistance 50 Beach units on all surfaces except conceal ed
ductwork, where a mini num puncture resistance of 25 Beach units is
acceptable. Mninmumtensile strength, 35 pound/inch width. ASTM C 921

Type |1, mnimum puncture resistance 25 Beach units, tensile strength

m ni mum 20 pound/inch width. Jackets used on insulation exposed in finished
areas shall have white finish suitable for painting wthout sizing.

2.1.8.1 Wite Vapor Retarder ASJ (Al Service Jacket)

For use on hot/cold pipes, ducts, or equipnent. Vapor retarder jackets used
on insul ation exposed in finished areas shall have white finish suitable for
pai nting wthout sizing.

2.1.8.2 Alum num Jacket s

Al umi num j ackets shall be corrugated, enbossed or snmooth sheets, 0.016-inch
nom nal thickness; ASTM B 209, Tenper H14, Tenper H16, Alloy 3003, 5005, or
3105 with factory applied noisture retarder. Corrugated al um num j acket
shal | not be used outdoors. Al um numjacket securing bands shall be Type
304 stainless steel, 0.015 inch thick, 1/2 inch wi de for pipe under 12 inch
diameter and 3/4 inch wide for pipe over 12 inch diameter. Al umi num jacket
circunferential seam bands shall be 2 x 0.016-inch al uni num mat chi ng j acket
material. Bands for insulation below ground shall be 3/4 x 0.020 inch)
thick stainless steel, or fiberglass reinforced tape. The jacket nay, at
the option of the Contractor, be provided with a factory-fabricated
Pittsburg or "Z" type longitudinal joint. Wen the "Z" joint is used, the
bands at the circunferential joints shall be designed by the manufacturer to
seal the joints and hold the jacket in place.

2.1.8.3 Polyvinyl Chloride (PVC) Jackets
Pol yvi nyl chloride (PVC) jacket and fitting covers shall have high inpact
strength, WV resistant rating or treatnent and noderate chenical resistance
wi th m ni nrum thi ckness 0.030 inch. Insulation under PVC jacket shall neet
j acket manufacturer's witten reconmendati ons.

2.1.9 Vapor Retarder Coating
The vapor retarder coating shall be fire and water-resistant and

appropriately selected for either outdoor or indoor service. Color shall be
white. The water vapor perneance of the conmpound shall not exceed 0.05 perm
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and shall be determ ned according to procedure B of ASTME 96 utilizing
appar atus described in ASTME 96. The coating shall be a nonflanmable, fire
resistant type. The flash point of the compound shall not be less than 80
degrees F and shall be determ ned in accordance with ASTM D 3278. All ot her
application and service properties shall be in accordance with ASTM C 647.
.1.10 Wre

Soft anneal ed ASTM A 580 Type 302, 304 or 316 stainless steel, 16 or 18
gauge.

.2 PIPE | NSULATI ON MATERI ALS

Pipe insulation naterials shall be as follows:

. 2.1 Aboveground Col d Pipeline

Insulation for mnus 30 degrees to Plus 60 degrees F shall be as foll ows:
.2.1.1 Cellular dass

ASTM C 552, Type II, and Type II1.

.2.1.2 Flexible Cellular Insulation

ASTM C 534, Type | or Il. Type Il shall have vapor retarder skin on both
sides of the insulation.

.2.1.3 Phenolic Insulation

ASTM C 1126, Type II1. A maxi mrum al |l owabl e | eachabl e chl ori de content shal
conply with ASTM C 795 when tested in accordance with ASTM C 871.

.2.2.1 Mneral Fiber

ASTM C 547, Class 1 or Cass 2 as required for the operating tenperature
range.

.2.2.3 Cellular dass

ASTM C 552, Type Il and Type I11.

.2.2.4 Flexible Cellular Insulation

ASTM C 534, Type | or Il to 200 degrees F service.

.2.2.5 Phenolic Insulation

ASTM C 1126 Type IlIl to 250 F service. A nmaxinmum al |l owabl e | eachabl e
chloride content shall conply with ASTM C 795 when tested in accordance with
ASTM C 871.

.3 DUCT | NSULATI ON MATERI ALS

Duct insulation materials shall be as follows:

ASTM C 553, Type |, Cass B-2.
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.3.3 Cellular d ass
ASTM C 552, Type |I.
. 3.4 Phenolic Foam

ASTM C 1126 Type II. A nmaxi mum al | owabl e | eachabl e chl ori de content shal
conply with ASTM C 795 when tested in accordance with ASTM C 871.

.3.5 Flexible Cellular

ASTM C 534 Type I1.

.4 EQUI PVENT | NSULATI ON MATERI ALS

Equi pnent insul ation naterials shall be as foll ows:
.4.1.1 Cellular dass

ASTM C 552, Type |, Type Ill, or Type IV as required.
.4.1.2 Flexible Cellular Insulation

ASTM C 534, Type II.

.4.1.3 Phenolic Foam

ASTM C 1126 Type Il. A maxi nrum al | owabl e | eachabl e chl ori de content shal
conply with ASTM C 795 when tested in accordance with ASTM C 871.

. 4.2 Hot Equi prent |nsul ation
For tenperatures above 60 degrees F.
.4.2.4 Cellular dass
ASTM C 552, Type |, Type IIl, or Type IV as required.
.4.2.5 Flexible Cellular Insulation
ASTM C 534, Type II, to 200 degrees F.
.4.2.6 Phenolic Foam
ASTM C 1126 Type Il to 250 degrees F. A maxi num al | owabl e | eachabl e
chloride content shall conply with ASTM C 795 when tested in accordance with
ASTM C 871.
EXECUTI ON
.1 APPLI CATI ON - GENERAL

.1.1 Installation

Except as otherwi se specified, material shall be installed in accordance
with the manufacturers witten instructions. |Insulation naterials shall not
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be applied until tests specified in other sections of this specification are
conpl eted. Material such as rust, scale, dirt and noisture shall be renoved
fromsurfaces to receive insulation. Insulation shall be kept clean and
dry. Insulation shall not be removed fromits shipping containers until the
day it is ready to use and shall be returned to |like containers or equally
protected fromdirt and noisture at the end of each workday. |Insulation
that becones dirty shall be thoroughly cleaned prior to use. |If insulation
becomes wet or if aforenentioned cl eaning does not restore the surfaces to
like new condition, the insulation will be rejected, and shall be

i mediately renoved fromthe jobsite. Joints shall be staggered on nulti

| ayer insulation. Mneral fiber thernmal insulating cenent shall be m xed

wi th demineralized water when used on stainless steel surfaces. |Insulation,
jacketing and accessories shall be installed in accordance with M CA-01
standard pl ates except where nodified herein or on the draw ngs.

.1.2 Fire stopping

VWhere pi pes and ducts pass through fire walls, fire partitions, above grade
floors, and fire rated chase walls, the penetration shall be sealed with
Fire stopping materials as specified in Section 07270 FI RE STOPPI NG

.1.4 Flexible Cellular Insulation

Fl exi bl e cellular insulation shall be installed with seans and joints seal ed
with a contact adhesive. Flexible cellular insulation shall not be used on
surfaces greater than 200 degrees F. Seans shall be staggered when applying
multiple layers of insulation. |Insulation exposed to weather and not shown
to have jacketing shall be protected with two coats of UV resistant finish
as reconmended by the nmanufacturer after the adhesive is dry.

.1.5 Wl ding

No wel di ng shall be done on piping, duct or equiprment wthout witten
approval of the Contracting Oficer. The capacitor discharge wel di ng
process may be used for securing netal fasteners to duct.

. 1.6 Pipes/Ducts/Equi pment which Require Insulation

Insulation is required, unless stated otherw se, on all pipes, ducts, or
equi pnment, which operate at or below 60 F and at or above 80 F.

.2 PI PE | NSULATI ON | NSTALLATI ON

.2.1 Pipe Insulation

.2.1.1 CGeneral

Pi pe insulation shall be installed on aboveground hot and col d pipeline
systens as specified belowto forma continuous thernmal retarder, including
straight runs, fittings and appurtenances unl ess specified otherw se.
Installation shall be with full-length units of insulation and using a
single cut piece to conplete a run. Cut pieces or scraps abutting each
other shall not be used. Pipe insulation shall be onmtted on the foll ow ng:

a. Pipe used solely for fire protection
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3.

2.

1

p

Chromium pl ated pipe to plunbing fixtures. However, fixtures for
use by the physically handi capped shall have the hot water supply
and drain, including the trap, insulated where exposed.

Sanitary drain |ines.

Uni ons in pipe above 60 degrees F.

Check val ves in pipe above 60 degrees F.

pes Passing Through Sl eeves

Pi pe insulation shall be continuous through the sleeve.

An al um num jacket with factory applied noisture retarder shall be
provi ded over the insulation wherever penetrations require sealing.

Where penetrating interior walls, the alum numjacket shall extend
2 inches beyond either side of the wall and shall be secured on
each end with a band.

Where penetrating floors, the alum numjacket shall extend froma
poi nt bel ow the backup material to a point 10 i nches above the
floor with one band at the floor and one not nore than 1 inch from
the end of the al um numjacket.

Wher e penetrating waterproofed floors, the alum numjacket shal
extend from bel ow the backup material to a point 2 inches above the
flashing with a band 1 inch fromthe end of the alum numjacket.

Where penetrating exterior walls, the alum num jacket required for
pi pe exposed to weather shall continue through the sleeve to a
point 2 inches beyond the interior surface of the wall.

Where penetrating roofs, pipe shall be insulated as required for
interior service to a point flush with the top of the flashing and
sealed with vapor retarder coating. The insulation for exterior
application shall butt tightly to the top of flashing and interior
i nsulation. The exterior alum numjacket shall extend 2 inches
down beyond the end of the insulation to forma counter flashing.
The flashing and counter flashing shall be seal ed underneath with
caul ki ng.

In high abuse areas such as janitor closets and traffic areas in
equi pnent roons, kitchens, and nechani cal roons, alum numjackets
shall be utilized. Pipe insulation to the 5-ft |evel shall be

pr ot ect ed.

. 1.3 Pipes Passing Through Hangers

I nsul ation, whether hot or cold application, shall be continuous
t hrough hangers. Al horizontal pipes 2 inches and snaller shal
be supported on hangers with the addition of a Type 40 protection
shield to protect the insulation in accordance with MSS SP-69.
Whenever insul ation shows signs of being conpressed, or when the
i nsul ation or jacket shows visible signs of distortion at or near
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the support shield, insulation inserts as specified bel ow for
pi ping larger than 2 inches shall be installed.

b. Horizontal pipes |larger than 2 inches at 60 degrees F and above
shal | be supported on hangers in accordance with MSS SP-69, and
Secti on15400 PLUMBI NG GENERAL PURPGCSE.

c. Horizontal pipes larger than 2 inches bel ow 60 degrees F shall be
supported on hangers with the addition of a Type 40 protection
shield in accordance with MSS SP-69. An insulation insert of
cellular glass or calciumsilicate shall be installed above each
shield. The insert shall cover not |ess than the bottom 180-degree
arc of the pipe. Inserts shall be the sane thickness as the
i nsul ation, and shall extend 2 inches on each end beyond the
protection shield. Wen insulation inserts are required per the
above, and the insulation thickness is less than 1 inch, wooden or
cork dowel s or blocks may be installed between the pipe and the
shield to prevent the weight of the pipe fromcrushing the
i nsulation as an option to installing insulation inserts. The
i nsul ation jacket shall be continuous over the wooden dowel, wooden
bl ock, or insulation insert.

d. Vertical pipes shall be supported with either Type 8 or Type 42
riser clamps with the addition of two Type 40-protection shields in
accordance with MSS SP-69 covering the 360-degree arc of the
insulation. An insulation insert of cellular glass or calcium
silicate shall be installed between each shield and the pipe. The
i nsert shall cover the 360-degree arc of the pipe. Inserts shal
be the same thickness as the insulation, and shall extend 2 inches
on each end beyond the protection shield. Wen insulation inserts
are required per the above, and the insulation thickness is |ess
than 1 inch, wooden or cork dowels or blocks may be installed
bet ween the pipe and the shield to prevent the hanger from crushing
the insulation as an option instead of installing insulation
inserts. The insulation jacket shall be continuous over the wooden
dowel , wooden bl ock, or insulation insert. The vertical weight of
t he pipe shall be supported with hangers | ocated in a horizontal
section of the pipe. Wen the pipe riser is longer than 30 feet,
the weight of the pipe shall be additionally supported with hangers
in the vertical run of the pipe which are directly clanped to the
pi pe, penetrating the pipe insulation. These hangers shall be
i nsul ated and the insulation jacket sealed as indicated herein for
anchors in a simlar service.

e. Inserts shall be covered with a jacket nmaterial of the sane
appearance and quality as the adjoining pipe insulation jacket,
shal |l overlap the adjoining pipe jacket 1-1/2 inches, and shall be
seal ed as required for the pipe jacket. The jacket material used
to cover inserts in flexible cellular insulation shall conformto
ASTM C 921, Type 1, and is allowed to be of a different naterial
than the adjoining insulation naterial.

3.2.1.5 Flexible Cellular Pipe Insulation
Fl exi bl e cellular pipe insulation shall be tubular formfor pipe sizes 6

inches and |l ess. Type Il sheet insulation used on pipes |arger than 6
i nches shall not be stretched around the pipe. On pipes larger than 12
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i nches, adhere insulation directly to the pipe on the |lower 1/3 of the pipe.
Seans shall be staggered when applying multiple layers of insulation. Sweat
fittings shall be insulated with miter-cut pieces the sanme size as on

adj acent piping. Screwed fittings shall be insulated with sleeved fitting
covers fabricated frommter-cut pieces and shall be overl apped and seal ed
to the adjacent pipe insulation.

3. 2.2 Aboveground Col d Pi pelines

The follow ng shall be included for aboveground cold pipelines mnus 30
degrees to plus 60 degrees F:

a. A r conditioner condensate drains.
3.2.2.1 Insulation Thi ckness

I nsul ation thickness for cold pipelines shall be determ ned using Table |

Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)

Runout s 1lin 1.25 - 2.5 - 5 - 8 in
Type of up to & 2in 4 in 6 in &
Service Material 2 in* | ess | ar ger
Refri ger ant CG 1.5 1.5 1.5 1.5 1.5
Sucti on FC 1.0 1.0 1.0 1.0 1.0
pi pi ng PF 1.0 1.0 1.0 1.0 1.0
Exposed FC 0.5 0.5 0.5 0.5 3/4 3/4
Lavat ory IVF 0.5 1.0 1.0 1.5 1.5 1.5
drai ns exposed
donestic water
pi ping &
drains to
areas for
handi cap
per sonnel
Air FC 3/8 0.5 0.5 N A N A
Condi ti oni ng PF 3/8 3/8 3/8 N A N A

condensat e
drain | ocated
i nsi de buil di ng

*When runouts to terminal units exceed 12 feet, the entire |l ength of runout
shal|l be insulated like nmain feed pipe.

LEGEND:

PF - Phenolic Foam
CG - Cellular dass
CS - CalciumSilicate
MF - M neral Fiber
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FC - Flexible Cellular

3.

3.

2.2.2 Jacket for Fibrous, Cellular dass, and Phenolic Foam | nsul ated Pi pe

Insulation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket. Insulation inside the building shown
to be protected with an al um num jacket shall have the insulation and vapor
retarder jacket installed as specified herein. The alum numjacket shall be
installed as specified for piping exposed to weather, except sealing of the
| aps of the alum num jacket is not required. In high abuse areas such as
janitor closets and traffic areas in equi pnment roons, kitchens, and
nmechani cal roons, alum numjackets shall be utilized. Pipe insulation to
the 5-ft level will be protected.

2.2.3 Insulation for Straight Runs (Fibrous, Cellular dass and Phenolic

Foan)

3.

a. Insulation shall be applied to the pipe with joints tightly butted.
The ends of fibrous insulation shall be sealed off with vapor
retarder coating at intervals not to exceed 15 feet.

b. Longitudinal laps of the jacket material shall overlap not |ess
than 1-1/2 inches. Butt strips 3 inches w de shall be provided for
circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4-inch centers if not factory self-sealing.

d. Factory self-sealing |ap systens may be used when the anbient
tenperature is between 40 degrees and 120 degrees F during
installation. The lap systemshall be installed in accordance with
manuf acturer's recommendations. Stapler shall be used only if
specifically recomrended by the manufacturer. \Where gaps occur
the section shall be replaced or the gap repaired by applying
adhesi ve under the |lap and then stapling.

e. Al Staples, including those used to repair factory self-seal |ap
systems, shall be coated with a vapor retarder coating. Al seans,
except those on factory self-seal systens shall be coated with
vapor retarder coating.

f. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and securing it
wi t h adhesi ve, stapling, and coating with vapor retarder coating.
The patch shall extend not less than 1-1/2 inches past the break

g. At penetrations such as thermoneters, the voids in the insulation
shall be filled and sealed wi th vapor retarder coating.

2.2.4 Insulation for Fittings and Accessories
a. Pipe insulation shall have ends thoroughly coated with a vapor
retarder coating not less than 6 inches fromeach flange, union

val ve, anchor, or fitting in all directions.

b. Precut, preforned insulation for placenment over fittings, flanges,
uni ons, val ves, anchors, and nechani cal couplings shall be used.
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Precut, preformed insulation shall exhibit the same properties as
the adjoining pipe insulation. Were precut/preforned is
unavail able, rigid preforned pipe insulation sections nay be

segnented into the shape required. Insulation of the sane

t hi ckness and conductivity as the adjoining pipe insulation shal

be used. If nesting size insulation is used, the insulation should
be overl apped 2 inches or one pipe dianeter. Loose fill ninera
fiber or insulating cenent shall be used to fill the voids. El bows
i nsul ated using segnents shall not have |l ess than 3 segnents per

el bow.

c. Upon conpletion of installation of insulation on flanges, unions,
val ves, anchors, fittings and accessories, term nations and
i nsul ation not protected by factory vapor retarder jackets or PVC
fitting covers shall be protected with two coats of vapor retarder
coating with a minimumtotal thickness of 1/16 inch, applied with
gl ass tape enbedded between coats. Tape seans shall overlap 1
i nch. The coating shall extend out onto the adjoining pipe
i nsul ation 2 inches.

d. Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |less than 6
i nches fromthe insulation surface.

e. Flexible connections at punps and ot her equi pment shall be
insulated with « inch flexible cellular insulation, unless
ot herw se i ndi cat ed.

f. Insulation shall be nmarked showi ng the | ocation of unions,
strai ners, and check val ves.

3.2.2.5 Optional PVC Fitting Covers

At the option of the Contractor, prenol ded, one or two piece PVC fitting
covers nay be used in lieu of the vapor retarder and enbedded gl ass tape.
Factory prenolded insul ation segnents shall be used under the fitting covers
for elbows. |Insulation segnents shall be the sane thickness as adjoi ning
pi pe insulation and the insulation shall be protected with one coat of vapor
retarder coating under the PVC cover. The covers shall be secured by PVC
vapor retarder tape, adhesive, seal-welding or with tacks made for securing
PVC covers. Seans in the cover, and tacks and | aps to adjoi ning pipe

i nsul ation jacket, shall be sealed with vapor retarder tape to ensure that

t he assenbly has a continuous vapor seal

3.3 DUCT | NSULATI ON | NSTALLATI ON

Corner angles shall be installed on external corners of insulation on
ductwork in exposed finished spaces before covering with jacket. Duct

i nsul ation shall be omtted on exposed supply and return ducts in air-
condi ti oned spaces unl ess otherw se shown. Air conditioned spaces shall be
defined as those spaces directly supplied with cooled conditioned air (or
provided with a cooling device such as a fan-coil unit) and heated
conditioned air (or provided with a heating device such as a unit heater
radi ator or convector).
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3.3.1 Duct Insulation Thickness

Duct insulation thickness shall be in accordance with Table II1.
Table I'll - Mninmm Duct Insulation (inches)

Cold Air Ducts 3.0
Rel i ef Ducts 2.0
Fresh Air |Intake Ducts 2.0

Warm Air Ducts 3.0
Rel i ef Ducts 2.0
Fresh Air |Intake Ducts 2.0

3.3.2 Insulation and Vapor Retarder for Cold Air Duct

I nsul ation and vapor retarder for cold air duct below 60 degrees F: Ducts
and associ ated equi pnent shall be insulated to a thickness which is in
accordance with Table Il1l. The follow ng shall be insul ated:

a. Supply ducts.

b. Return air ducts.

c. Plenuns.

d. Ducts exposed to weat her.

Insulation for rectangul ar ducts shall be flexible type where conceal ed,

m ni mum density 3/4 pcf and rigid type where exposed, m ni mumdensity 3 pcf.
Insul ation for round/oval ducts shall be flexible type, mninumdensity 3/4
pcf with a factory Type | jacket; or, a sem rigid board, mninumdensity 3
pcf, formed or fabricated to a tight fit, edges beveled and joints tightly
butted and staggered, with a factory applied Type | all service jacket.
Insul ation for exposed ducts shall be provided with either a white,

pai ntabl e, factory-applied Type | jacket or a vapor retarder jacket coating
finish as specified. Fibrous and cellular glass insulation on conceal ed
duct shall be provided with a factory-applied Type | vapor retarder jacket.
The total dry filmthickness shall be approxinmately 1/16 inch. Duct

i nsul ati on shall be continuous through sleeves and prepared openi ngs except
fire wall penetrations. Duct insulation terminating at fire danpers, shal
be conti nuous over the danper collar and retaining angle of fire danpers,
whi ch are exposed to unconditioned air and which may be prone to condensate
formation. Duct insulation and vapor retarder shall cover the collar, neck
and any uni nsul ated surfaces of diffusers, registers and grills. Vapor
retarder materials shall be applied to forma conpl ete unbroken vapor sea
over the insulation.

3.3.2.1 Installation on Conceal ed Duct
a. For rectangular, oval or round ducts, insulation shall be attached

by applying O ass 2 adhesive around the entire perinmeter of the
duct in 6-inch wide strips on 12-inch centers.
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3.

3.

2.

For rectangul ar and oval ducts, 24 inches and |larger insulation
shall be additionally secured to bottom of ducts by the use of
nmechani cal fasteners. Fasteners shall be spaced on 18-inch centers
and not nore than 18 inches from duct corners.

For rectangul ar, oval and round ducts, nechanical fasteners shal

be provided on sides of duct risers for all duct sizes. Fasteners
shal | be spaced on 18-inch centers and not nore than 18 inches from
duct corners.

I nsul ation shall be inpaled on the nechanical fasteners where used
and shall be pressed thoroughly into the adhesive. Care shall be
taken to ensure vapor retarder jacket joints overlap 2 inches. The
i nsul ation shall not be conpressed to a thickness | ess than that
specified. Insulation shall be carried over standing seans and
trapeze-type duct hangers.

Sel f-1 ocki ng washers shall be installed where nechani cal fasteners
are used. The pin shall be trinmred back and bent over

Jacket overl aps shall be secured under the overlap with Class 2
adhesi ve and stapled on 4-inch centers. Staples and seans shall be
coated with a brush coat of vapor retarder coating.

Breaks in the jacket naterial shall be covered with patches of the
sanme nmaterial as the vapor retarder. The patches shall extend not
| ess than 2 inches beyond the break or penetration in al
directions and shall be secured with C ass 2 adhesive and staples.
Staples and joints shall be sealed with a brush coat of vapor
retarder coating.

At jacket penetrations such as hangers thernoneters and danper
operating rods, voids in the insulation shall be filled and the
penetration sealed with a brush coat of vapor retarder coating.

Insul ation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and uninsul at ed
surface 2 inches. Pin puncture coatings shall extend 2 inches from
the puncture in all directions.

Where insul ati on standoff brackets occur, insulation shall be
ext ended under the bracket and the jacket terminated at the
br acket .

Installati on on Exposed Duct Wbrk

For rectangul ar ducts, rigid insulation shall be secured to the
duct by nechani cal fasteners on all four sides of the duct, spaced
not more than 12 inches apart and not nore than 3 inches fromthe
edges of the insulation joints. A mninmmof two rows of fasteners
shal |l be provided for each side of duct 12 inches and larger. One
row shall be provided for each side of duct |less than 12 inches.

Duct insulation shall be formed with mnimum jacket seans. Each

piece of rigid insulation shall be fastened to the duct using
nmechani cal fasteners. Wen the height of projections is Iess than
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the insulation thickness, insulation shall be brought up to
standi ng seans, reinforcing, and other vertical projections and
shall not be carried over. Vapor retarder jacket shall be

conti nuous across seans, reinforcing, and projections. Wen height
of projections is greater than the insulation thickness, insulation
and jacket shall be carried over

c. Insulation shall be inpaled on the fasteners; self-1ocking washers
shall be installed and the pin trimed and bent over

d. Joints in the insulation jacket shall be sealed with a 4-inch wide
strip of the same material as the vapor retarder jacket. The strip
shall be secured with Class 2 adhesive and stapled. Staples and
seans shall be sealed with a brush coat of vapor retarder coating.

e. Breaks and ribs or standing seam penetrations in the jacket
mat eri al shall be covered with a patch of the same material as the
jacket. Patches shall extend not Iess than 2 inches beyond the
break or penetration and shall be secured with Class 2 adhesive and
stapled. Staples and joints shall be sealed with a brush coat of
vapor retarder coating.

f. At jacket penetrations such as hangers, thernoneters, and danper
operating rods, the voids in the insulation shall be filled and the
penetrations sealed with a brush coat of vapor retarder coating.

g. Insulation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and uni nsul at ed
surface 2 inches. Pin puncture coatings shall extend 2 inches from
the puncture in all directions.

h. Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation with mninmumdensity of 3/4 pcf
attached by applying Oass 2 adhesive around the entire perineter
of the duct in 6 inch wide stripe on 12 inch centers.

3.3.4 Ducts Handling Air for Dual Purpose

For air handling ducts for dual purpose bel ow and above 60 degrees F, ducts
shal | be insulated as specified for cold air duct.

.3.6 Duct Test Hol es

After duct systens have been tested, adjusted, and bal anced, breaks in the
i nsul ation and jacket shall be repaired in accordance with the applicable
section of this specification for the type of duct insulation to be
repaired

. 3.7 Duct Exposed to Weat her

.3.7.1 Installation

Ducts exposed to weather shall be insulated and finished as specified for
the applicable service for exposed duct inside the building. After the

above is acconplished, the insulation shall then be further finished as
detailed in the foll owi ng subparagraphs.
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3.3.7.2 Round Duct

Al um num jacket with factory applied noisture retarder shall be applied with
the joints | apped not less than 3 inches and secured wi th bands | ocated at
circunferential laps and at not nmore than 12 inch intervals throughout.

Hori zontal joints shall [ap down to shed water and | ocated at 4 or 8 o' clock
position. Joints shall be sealed with caul king to prevent noisture
penetration. Were jacketing abuts an uninsul ated surface, joints shall be
seal ed with caul ki ng.

3.3.7.3 Fittings

Fittings and other irregular shapes shall be finished as specified for
rectangul ar ducts.

3.3.7.4 Rectangul ar Ducts

Two coats of weatherproof mastic shall be applied to the entire surface with
a layer of glass cloth enbedded between coats. dass cloth overlaps at
joints and adjoining surfaces shall be not less than 2 inches. Each coat of
weat her proof nmastic shall be 1/16-inch m ni mumthi ckness. The top of the
exterior ductwork shall be built up with insulation in such a manner as to
ensure a positive drain of any rainwater which nmay appear. The m ni num
pitch of the built up section shall be in accordance with the recommendati on
of the manufacturer of the vapor retarder/weatherproof mastic. Care should
be taken in the construction of the built up section so that no | ow areas
appear; this shall ensure no "pooling" of water on the vapor retarder which
| eads to premature degradation of the retarder and subsequent deterioration
of the insulation.

3.4 EQUI PMENT | NSULATI ON | NSTALLATI ON
3.4.1 Ceneral
Rermovabl e i nsul ati on sections shall be provided to cover parts of equi pment
whi ch must be opened periodically for maintenance including vessel covers,
fasteners, flanges and accessories. Equipment insulation shall be omtted
on the foll ow ng:
a. Handhol es.
b. ASME stanps.
c. Manufacturer's nanepl at es.

3.4.2 Insulation for Cold Equi prent

Col d equi pment bel ow 60 degrees F. Insulation shall be furnished on
equi pnent handl i ng nmedi a bel ow 60 degrees F including the foll ow ng:

a. Air handling equipnent parts that are not factory insul ated.
3.4.2.1 Insulation Type

Insulation shall be suitable for the tenperature encountered. Thicknesses
shall be as foll ows:
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a. Equi pnent Handling Media Between 35 and 60 degrees F: 2 inch thick
cellular glass, 1-1/2 inch thick flexible cellular, or 1 inch thick
phenolic foam

b. Equi prent Handl i ng Media Between 0 degree F and 34 degrees F. 3-
1/2 inch thick cellular glass, 2-1/2 inch flexible cellular, or 1-
1/2 inch thick phenolic foam

c. Equi pnent Handling Medi a Between minus 30 degrees F and 1 degree F:
4 inch thick cellular glass 3 inch thick flexible cellular, or 1-
1/2 inch thick phenolic foam

c. 3.4.2.3 O her Equipnent

a. Insulation shall be forned or fabricated to fit the equipnent. To
ensure a tight fit on round equi pnent, edges shall be bevel ed and
joints shall be tightly butted and staggered.

b. Insulation shall be secured in place with bands or wires at
intervals as recomended by the manufacturer but not nore than 12
i nch centers except flexible cellular which shall be adhered.
I nsul ation corners shall be protected under wires and bands with
sui tabl e corner angl es.

c. Cellular glass and phenolic foaminsulation shall be set in a
coating of beddi ng compound, and joints shall be sealed with
beddi ng conpound as recommended by the manufacturer. M neral fiber
insulation joints shall be filled with finishing cement.

d. e. Exposed insulation corners shall be protected with corner
angl es.

f. Insulation on equipnent with ribs shall be applied over 6 x 6
i nches by 12 gauge welded wire fabric which has been cinched in
pl ace, or if approved by the Contracting O ficer, spot-welded to
t he equi pnent over the ribs. Insulation shall be secured to the
fabric with J-hooks and 2 x 2 inches washers or shall be securely
banded or wired in place on 12-inch centers.

3.4.2.4 Vapor Retarder

Upon conpl etion of installation of insulation, penetrations shall be

caul ked. Two coats of vapor retarder coating shall be applied over

i nsul ation, including renovabl e sections, with a |ayer of glass cloth
enbedded between the coats. The total dry thickness of the finish shall be
1/16 inch. Caul king shall be applied to parting |ine between equi pnent and
renovabl e section insulation

Equi prent handl i ng dual tenperature nmedia shall be insulated as specified
for cold equi pnent.
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3. 4.5 Equi prent Exposed to Weat her
3.4.5.1 Installation

Equi pnent exposed to weat her shall be insulated and finished in accordance
with the requirenents for ducts exposed to weather in paragraph DUCT
| NSULATI ON | NSTALLATI ON

3.4.5.2 Optional Panels

At the option of the Contractor, prefabricated netal insulation panels nay
be used in lieu of the insulation and finish previously specified. Thermal
performance shall be equal to or better than that specified for field
applied insulation. Panels shall be the standard catal og product of a
manuf acturer of metal insulation panels. Fastenings, flashing, and support
system shall conformto published recomendations of the manufacturer for
weat her proof installation that shall prevent mpisture fromentering the

i nsul ation. Panels shall be designed to accommpdate thernal expansion and
to support a 250-pound wal ki ng | oad w t hout permanent deformation or

per manent damage to the insulation. Exterior nmetal cover sheet shall be

al um num and exposed fastenings shall be stainless steel or alum num

-- End of Section --
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1 GENERAL

1.1 REFERENCES

SECTI ON 15331

DRY PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON

The publications listed below forma part of this specification to the

ext ent

ref er enced.

desi gnation only.

ASTM A 47

ASTM A 53

The publications are referred to in the text by basic

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS (ASTM

ASTM A 135

ASTM A 183

ASTM A 536

ASTM A 795

ASME

ASNVE

ASME

ASNVE

ASME

ASNVE

ASNVE

ASME

(1990) Ferritic Malleable Iron Castings

(1995a) Pipe, Steel, Black and Hot-Di pped,
Zinc Coated Wl ded and Seanl ess

(1993) Electric-Resistance-Wl ded Steel Pipe

(1983; R 1990) Carbon Steel Track Bolts and

Nut s

(1984; R 1993) Ductile Iron Castings

(1995) Bl ack and Hot-Di pped Zi nc- Coat ed
(Gal vani zed) Wl ded and Seaml ess Steel Pipe
for Fire Protection Use

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

B16.

B16.

B16.

B16.

B16.

B16.

B18.

B18.

1

11

21

2.

2.

1

2

(1989) Cast

Fittings

I ron Pipe Flanges and Fl anged

(1992) Malleable Iron Threaded Fittings

(1992) Cast

Iron Threaded Fittings

(1993) Factory-Made Wought Steel Buttwel ding

Fittings

(1991) Forged Fittings, Socket-Wl ding and

Thr eaded

(1992) Nonnetallic Flat Gaskets for Pipe

Fl anges

(1981; Supple 1991; R 1992) Square and Hex
Bolts and Screws (Inch Series)

(1987; R 1993) Square and Hex Nuts (Inch

Seri es)
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AMERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1015 (1993) Doubl e Check Backfl ow Prevention
Assenbl y

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)

AWMA- 10062JU (1992) Standard Met hods for the Examination
of Water and WAstewat er

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM C104 (1990) Cement-Mortar Lining for Ductile-lron

Pipe and Fittings for Water

AWM C110 (1993) Ductile-lron and Gray-lron Fittings, 3
In. Through 48 In. (75 mmthrough 1200 m),
for Water and Ot her Liquids

AWM Cl111 (1990) Rubber-Gasket Joints for Ductile-lron
Pressure Pipe and Fittings

AWM C151 (1991) Ductile-Iron Pipe, Centrifugally Cast,
for Water or O her Liquids

AWM C203 (1991) Coal -tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Appli ed.

AWM M20 (1973) Manual: Water Chlorination Principles
and Practices

FACTORY MUTUAL ENGQ NEERI NG AND RESEARCH ( FM

FM P7825 (1994; Supple 1; Supple Il; Supple II11)
Approval Guide

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

M5S SP-71 (1990) Cast Iron Swi ng Check Val ves, Fl anges
and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)
NFPA 13 (1994) Installation of Sprinkler Systemns

NFPA 24 (1995) Installation of Private Fire Service
Mai ns and Their Appurtenances

NFPA 1963 (1993) Fire Hose Connecti ons
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NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOGI ES
(NI CET)

NI CET 1014 (1995) Program Detail Manual for
Certification in the Field of Fire Protection
Engi neering Technol ogy (Field Code 003)
Aut ormatic Sprinkler System Layout

UNDERWRI TERS LABORATORI ES (UL)

UL-01 (1996) Building Materials Directory
UL- 04 (1996; Supple) Fire Protection Equi pnent
Directory

. 2 CGENERAL REQUI REMENTS

Dry pipe sprinkler systemshall be provided in areas indicated on the

drawi ngs. The sprinkler systemshall provide fire sprinkler protection for
the entire area. Except as nodified herein, the systemshall neet the
requi renents of NFPA 13. Gidded dry pipe systens are not pernmtted. Pipe
sizes which are not indicated on the drawi ngs shall be determnined by
hydraul i c cal cul ati on.

.2.1 Hydraulic Design

The system shall be hydraulically designed to discharge a m ni mum density of
0.10 gpm per square foot over the hydraulically nost demandi ng square feet
of floor area. Hydraulic calculations shall be provided in accordance with
the Area\Density Method of \-NFPA 13-\.

.2.1.1 Hose Demand

An al |l onance for exterior hose streans of 0 gpmshall be added to the
sprinkl er system demand at the point of connection to the existing water
system Nearby fire hydrant data dated 25 Jun 97 follows. Hydrants 490 and
485, 2 1/2" dianmeter outlet, pitot pressure is 38 psi, discharge is 1040
gpm static pressure is 66 psi, residual pressure is 50 psi, available flow
is 1,900 gpm at 20 psi

.2.1.2 Basis for Calculations

The design of the system shall be based upon a water supply with a static
pressure of 70 psig, and a flow of 1180 gpm at a residual pressure of 60
psig. Water supply shall be presuned avail able at the point of connection
to the existing piping. Hydraulic calculations shall be based upon the
Hazen-W/llianms fornmula with a "C' value of 120 for gal vani zed steel piping,
140 for new cenent-lined ductile-iron piping, and 100 for existing

under ground pi pi ng.

. 2.2 Sprinkler Spacing
Sprinklers shall be uniformy spaced on branch |ines. Maxi num spacing per

sprinkler shall not exceed limts specified in NFPA 13 for ordi nary hazard
occupancy.
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1.2.3 System Volune Limtations

When a system pi pi ng vol une exceeds 500 gallons the dry pipe valve shall be
provided with a qui ck-openi ng device. The maxi num system capacity
controlled by one dry pipe valve shall not exceed 750 gall ons.

1.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI Q' designation are for information only. Submittals
related to system configuration, hydraulic cal cul ations, and equi prent

sel ection, including manufacturer's catal og data, working draw ngs,
connection draw ngs, control diagranms and certificates shall be subnitted
concurrently as a conpl ete package. The package will be revi ewed by the

U S. Arny Engineer District Fire Protection Engineer. The follow ng shall
be submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Data
Sprinkl er System Equi pnent; GA.

Manuf acturer's Catal og Data for each separate piece of equipnent proposed

for use in the system Data shall indicate the nane of the manufacturer of
each item of equipnment, with data highlighted to indicate nodel, size,
options, etc. proposed for installation. |In addition, a conplete equi prent

list which includes equi pnment description, nmodel number and quantity shall
be provi ded.

Hydraul i ¢ Cal cul ati ons; GA.

Hydraul i c cal cul ations, including a drawi ng showi ng hydraulic reference
poi nts and pi pe segnents.

Spare Parts; FIO

Spare parts data for each different itemof material and equi pment
specified. The data shall include a conplete list of parts and supplies,
with current unit prices and source of supply, and a list of parts
recomended by the nmanufacturer to be replaced after 1 year and 3 years of
service. A list of special tools and test equipnent required for

mai nt enance and testing of the products supplied by the Contractor shall be
i ncl uded.

SD- 04 Dr awi ngs
Sprinkl er System Shop Draw ngs; GA

Det ai |l ed drawi ngs confornming to the requirements established for working
pl ans as prescribed in NFPA 13. Draw ngs shall include plan and el evation
views which establish that the equipnent will fit the allotted spaces with
clearance for installation and maintenance. Each set of draw ngs shall

i ncl ude the foll ow ng:

a. Descriptive index of drawings in the submttal with drawings |isted

i n sequence by drawi ng nunber. A |legend identifying device
synbol s, nomencl ature, and conventions used.
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b. Floor plans drawn to a scale not less than 1/8"= 1'-0" which clearly
show | ocations of sprinklers, risers, pipe hangers, seisnic
separati on assenblies, sway bracing, inspector's test connections,
drains, and other applicable details necessary to clearly describe
t he proposed arrangenent. Each type of fitting used and the
| ocati ons of bushings, reducing couplings, and wel ded joints shal
be i ndi cat ed.

c. Actual center-to-center dinensions between sprinklers on branch
lines and between branch lines; fromend sprinklers to adjacent
wal I's; fromwalls to branch lines; fromsprinkler feed nains,
cross-mai ns and branch lines to finished floor and roof or ceiling.
A detail shall show the dinension fromthe sprinkler and sprinkler
deflector to the ceiling in finished areas.

d. Longitudinal and transverse building sections show ng typical branch
line and cross-nmain pipe routing as well as elevation of each
typi cal sprinkler above finished floor

e. Details of each type of riser assenbly; air supply system and
pi pi ng; pipe hanger; sway bracing for earthquake protection
restraint of underground water nmain at point-of-entry into the
buil di ng; and electrical devices and interconnecting wring.

As-Built Drawi ngs GA
As-built drawi ngs, no later than 14 worki ng days after conpletion of the
Fi nal Tests. The sprinkler system shop draw ngs shall be updated to reflect
as-built conditions after work is conpleted and shall be submtted on
reproducible full-size nylar filmor Bentley McroStation files.

SD-06 Instructions
Test Procedures; GA.
Proposed test procedures for piping hydrostatic test, trip-tests of dry pipe
valve and alarmtest, at |east 14 days prior to the start of related
testing.

SD- 07 Schedul es
Prelimnary Tests; GA

A schedul e of prelimnary tests, at |least 14 days prior to the proposed
start of tests.

Fi nal Test; GA
Upon successful conpletion of tests specified in PRELI M NARY TESTS, witten
notification shall be given to the Contracting Oficer of the date for the
final acceptance test. Notification shall be provided at |east 14 days
prior to the proposed start of the final test. Notification shall include a
copy of the Contractor's Material & Test Certificates.

SD-08 Statenents

Installer Qualifications; GA
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Qualifications of the sprinkler installer
Submittal Preparer's Qualifications; GA

The name and docunentation of certification of the individual who wll
prepare the submttals, prior to the subnmittal of the drawi ngs and hydraulic
cal cul ati ons.

SD-13 Certificates
Contractor's Material & Test Certificates; GA

Certificates, as specified in NFPA 13, shall be conpleted and signed by the
Contractor's Representative performng required tests for both underground
and aboveground pi pi ng.

SD-19 QOperation and Mintenance Manual s
Sprinkl er System FI O

Manual s shall be in | oose-leaf binder format and grouped by technica
sections consisting of manufacturer's standard brochures, schematics,
printed instructions, general operating procedures, and safety precautions.
The manual s shall list routine maintenance procedures, possible breakdowns,
and repairs, and troubl eshooting guide. This shall include procedures and
instructions pertaining to frequency of preventive maintenance, inspection
testing; adjustment, lubrication and cleaning of the entire system as
necessary to ninimze corrective maintenance and repair.

.4 HYDRAULI C CALCULATI ONS

Hydraul i c cal cul ati ons shall be as outlined in NFPA 13 except that

cal cul ations shall be perforned by conputer using software specifically
designed for fire protection systemdesign. Software which uses k-factors
for typical branch lines is not acceptable. Calculations shall be taken
back to the water supply source or to the point where flow test data was
nmeasured. Calcul ations shall substantiate that the design area indicated is
the hydraulically nost demandi ng. Water supply curves and system

requi renents shall be plotted on sem -logarithmc graph paper so as to
present a sumary of the conplete hydraulic calculations. A summary sheet
listing sprinklers in the design area and their respective hydraulic
reference points, elevations, actual discharge pressures and actual flows
shal | be provided. Elevations of hydraulic reference points (nodes) shal

be indicated. Docunentation shall identify each pipe individually and the
nodes connected thereto. The dianeter, length, flow, velocity, friction

| oss, nunmber and type fittings, total friction loss in the pipe, equival ent
pi pe I ength and Hazen-W I lians coefficient shall be indicated for each pipe.
A drawi ng showi ng hydraulic reference points (nodes) and pipe designations
used in the calculations shall be included and shall be independent of shop
drawi ngs. Calcul ations determning the volume capacity of the dry pipe
system shall be provided.

.5 SUBM TTAL PREPARER S QUALI FI CATI ONS

The sprinkler systemsubmttals, including as-built draw ngs, shall be
prepared by an individual who is either a registered professional engineer
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or who is certified as a Technician by National Institute for Certification
i n Engi neering Technologies (NICET) in the Automatic Sprinkler System Layout
subfield of Fire Protection Engi neering Technol ogy in accordance with N CET
1014.

.6 I NSTALLER QUALI FI CATI ONS

The installer shall be experienced and regularly engaged in the installation
of the type and conplexity of systemincluded in this project. A statenent
prior to submittal of any other data or draw ngs, that the proposed
sprinkler systeminstaller is regularly engaged in the installation of the
type and conplexity of systemincluded in this project shall be provided.

In addition, data identifying the |ocation of at |least 3 systems recently
installed by the proposed installer which are conparable to the system
specified shall be submitted. Contractor shall certify that each system has
perfornmed satisfactorily, in the manner intended, for a period of not |ess
than 6 nont hs.

. 7 REGULATORY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d" wherever it
appears. Applicable material and installation standards referenced in
Appendi x A of NFPA 13 and NFPA 24 shall be considered nmandatory the sane as
i f such referenced standards were specifically listed in this specification
In the event of a conflict between specific provisions of this specification
and applicabl e NFPA standards, this specification shall govern. Al

requi renents that exceed the m ni numrequirenents of NFPA 13 shall be

i ncorporated into the design. Reference to "authority having jurisdiction"
shall be interpreted to mean the Contracting O ficer

.8 DELI VERY AND STORAGE

Equi pnent placed in storage shall be stored with protection fromthe
weat her, humidity and tenperature variations, dirt and dust or other
cont am nants.

PRODUCTS
.1 GENERAL EQUI PMENT REQUI REMENTS
.1.1 Standard Products
Mat eri al and equi pnent shall be standard products of a nanufacturer
regul arly engaged in the manufacture of such products and shall essentially
duplicate itenms that have been in satisfactory use for at |east 2 years
prior to bid opening.
.1.2 Requirenents for Fire Protection Service
Unl ess ot herwi se specified, equipnent and materials shall have been tested
by Underwriters Laboratories, Inc. and listed in UL-04 or approved by
Factory Mutual and listed in FM P7825. Were the terns "listed" or

"approved" appear in this specification, such shall nmean listed i nUL-04 or
FM P7825.
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. 1.3 Nanrepl ates

Maj or conponents of equi prent shall have the manufacturer's name, address,
type or style, nodel or serial nunber, voltage and current rating and
catal og nunber on a netal plate permanently affixed to the equi pnent.

. 2 UNDERGROUND PI PI NG SYSTEMS
.2.1 Pipe

Piping froma point 6 inches above the floor to a point 5 feet outside the
buil ding wall shall be ductile iron with a rated worki ng pressure conform ng
to AWM C151, with cement nmortar lining conformng to AWM Cl104. Pi ping
nore than 5 feet outside the building walls shall conply with Section 02660
WATER LI NES.

.2.2 Fittings and Gaskets

Fittings shall be ductile iron confornming to AWM C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conformto AWM Cl111

. 3 ABOVEGROUND PI PI NG SYSTEMS
.3.1 Piping Systens

Sprinkl er piping shall be steel galvanized piping. The inside wall and the
exterior of the pipe shall be gal vanized. Steel piping shall be Schedule 40
or Schedule 10 for sizes less than 8 inches in dianeter and Schedul e 30 or
40 for sizes 8 inches and larger in dianeter. Piping shall conformto
appl i cabl e provi sions of ASTM A 795, ASTM A 53, or ASTM A 135. Pipe in

whi ch threads or grooves are cut shall be Schedule 40 or shall be listed by
Underwriters' Laboratories to have a corrosion resistance ratio (CRR) of 1.0
or greater after threads or grooves are cut. Pipe shall be marked with the
nane of the manufacturer, kind of pipe, and ASTM desi gnati on

.3.2 Fittings For Non-G ooved Piping

Fittings shall be cast iron conform ng to ASME B16. 4, gal vani zed stee
conformng to ASME B16.9 or ASME B16.11, or malleable iron conformng to
ASME B16.3. Fittings into which sprinklers, drop nipples or riser nipples
(sprigs) are screwed shall be threaded type. Plain-end fittings with
nmechani cal couplings, fittings that use steel gripping devices to bite into
t he pi pe and segnented wel ded fittings shall not be used.

. 3.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 175-psi service and
shal |l be the product of the sane nanufacturer. Fitting and coupling houses
shall be nalleable iron conforming to ASTM A 47, Grade 32510; ductile iron
conformng to ASTM A 536, Grade 65-45-12. Gaskets shall be of silicon
conmpound and approved for dry fire protection systens. Gasket shall be the
flush type that fills the entire cavity between the fitting and the pipe.
Nuts and bolts shall be heat-treated steel conformng to ASTM A 183 and
shal | be cadmi um pl ated or zinc el ectroplated.
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. 3.4 Fl anges

Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be non-
asbestos conmpressed naterials in accordance with ASME B16. 21, 1/16-inch
thick, and full face or self-centering flat ring type. Bolts shall be
squar e-head conformng to ASME B18.2.1 and nuts shall be hexagon type
conform ng to ASME B18. 2. 2.

. 3.5 Pi pe Hangers

Hangers shall be listed in UL-04 or FM P7825 and be of the type suitable for
t he application, construction, and size pipe involved.

. 3.6 Val ves
.3.6.1 Control Valve and Gate Val ve

Manual |y operated sprinkler control valve and gate val ve shall be outside
stem and yoke (0OS&Y) gate valves and shall be listed in UL-01 or FM P7825.

.3.6.2 Check Vval ve

Check valve 2 inches and larger shall be listed inUL-01 or FM P7825. Check
valve 4 inches and |arger shall be of the swing type with flanged cast iron
body and flanged i nspection plate, shall have a clear waterway and shal

nmeet the requirenments of MsSS SP-71, for Type 3 or 4.

.4 DRY PI PE VALVE ASSEMBLY

The dry pipe valve shall be a latching differential type listed i nUL-04 or
FM P7825 and shall be conplete with trim piping, valves, fittings, pressure
gauges, primng water fill cup, velocity drip check, drip cup, and other
ancillary conponents as required for proper operation

.5 AIR SUPPLY SYSTEM

Air supply systemshall be in accordance with NFPA 13. The connection pipe
fromthe air conpressor shall not be less than 1/2 inch in dianmeter and
shal |l enter the system above the primng water |level of the dry pipe valve.
A check valve shall be installed in the air line piping and a shutoff valve
of the renewabl e disc type shall be installed on the supply side of this
check valve. The air supply systemshall be sized to pressurize the
sprinkler systemto 40 psi within 20 m nutes.

.5.1 Air Conpressor

Conpressor shall be single stage oil-less type, air cooled, electric-notor
driven, equipped with a check valve, shutoff valve and pressure switch for
automatic starting and stopping. Pressure switch shall be factory set to
start the conpressor at 30 psi and stop it at 40 psi. A safety relief

val ve, set to operate at 65 psi, shall be provided.

.5.2 Air Pressure Mintenance Device
Device shall be a pressure regulator, which automatically reduces supply air

pressure to pressure required to be naintained in the piping system The
devi ce shall have a cast bronze body and val ve housing conplete with
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di aphragm assenbly, spring, filter, ball check to prevent backflow, 1/16
inch restriction to prevent rapid pressurization of the system and

adj ustment screw. The device shall be capable of reducing an inlet pressure
of up to 100 psig to a fixed outlet pressure adjustable to 10 psig.

.5.3 Air Supply Piping System

System shall be configured so that each dry pipe systemis equipped with a
separate pressure nmmintenance device, air conpressor, shutoff valve, bypass
val ve and pressure gauge. Piping shall be gal vani zed steel in accordance
with ASTM A 795 or ASTM A 53

.5.4 Low Air Pressure Al arm Device

Each dry pipe valve trimshall be provided with a |ocal alarmdevice
consisting of a netal enclosure containing an alarmhorn or bell, silence
switch, green power-on light, red lowair alarmlight and anmber trouble
light. The alarm device shall be activated by the low air pressure switch.
Upon reduction of sprinkler systempressure to approximately 10 psi g above
the dry valve trip point pressure, the low air pressure switch shall actuate
the audi ble alarmdevice and a red lowair alarmlight. Restoration of
system pressure shall cause the lowair alarmlight to be extingui shed and
the audible alarmto be silenced. An alarmsilence switch shall be provided
to silence the audible alarm An anber trouble Iight shall be provided
which will illum nate upon operation of the silence switch and shall be

ext i ngui shed upon return to its nornal position

.6 WATER MOTCOR ALARM ASSEMBLY

Assenbly shall include a body housing, inpeller wheel, drive shaft, striker
assenbly, gong, wall plate and rel ated conponents necessary for conplete
operation. Mnimm 3/4 inch gal vani zed pi ping shall be provi ded between the
housi ng and the al arm check valve. Drain piping fromthe body housi ng shal
be mininmum 1 inch gal vani zed steel and shall be arranged to drain to the
outside of the building. Piping shall be gal vanized both on the inside and
on the outside surfaces.

. 8 SPRI NKLERS

Sprinklers shall be used in accordance with their |isted spacing
l[imtations. Areas where sprinklers are connected to or are a part of the
dry pipe systemshall be considered unheated and subject to freezing.
Tenperature classification shall be ordinary. Sprinklers in high heat areas
including attic spaces or in close proxinmty to unit heaters shall have
tenperature classification in accordance with NFPA 13.

.8.1 Upright Sprinkler

Upri ght sprinkler shall be chrone-plated. Sprinkler shall have an orifice
of 1/2 inch or 17/32 inch in diameter.

. 8.2 Pendent Sprinkler
Pendent sprinkl er heads shall be the dry pendent type, unless otherw se
i ndi cated. Pendent sprinkler shall be sem -recessed type with noninal 1/2-

inch orifice or 17/32 inch orifice. Pendent sprinklers shall be of the
fusible strut or glass bulb type and shall have a polished chronme finish.
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Assenbly shall include an integral escutcheon. Maximum |l ength shall not
exceed the maxi mnum |l ength indicated in UL-04.

.9 DI SI NFECTI NG MATERI ALS

.9.1 Liquid Chlorine

Liquid chlorine shall conformto AWM B301.

. 9.2 Hypochlorites

Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.
. 10 ACCESSCRI ES

.10.1 Sprinkler Cabinet

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable metal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the nunber of each type and
tenperature rating of the sprinklers installed. At |east one wench of each
type required, shall be provided.

. 10. 2 Pendent Sprinkl er Escutcheon

Escut cheon shall be one-piece netallic type with a depth of less than 3/4
inch and suitable for installation on pendent sprinklers. The escutcheon
shall have a factory finish of polished chrone.

. 10. 3 Pi pe Escutcheon

Escut cheon shall be polished chrom umplated zinc alloy, or polished
chrom um pl at ed copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set-screw

.10.4 Sprinkler Guard

Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from mechani cal damage. Guards shall be provided on sprinklers
as required.

.10.5 ldentification Sign

Val ve identification sign shall be nminimm6 inches wide x 2 inches high
wi th enanel baked finish on mninum 18 gauge steel or 0.024 inch al um num
with red letters on a white background or white letters on red background.
Wordi ng of sign shall include, but not be linmted to "main drain,"
"auxiliary drain," "inspector's test," "alarmtest," "alarmline," and
simlar wording as required to identify operational conponents.

.11 ALARM I NI TI ATI NG AND SUPERVI SORY DEVI CES

.11.1 Sprinkler Pressure Alarm Switch (Waterfl ow Al arm

Pressure switch shall include a netal housing with a neoprene di aphragm
SPDT snap action switches and a 1/2-inch NPT nmale pipe thread. The switch
shal | have a maxi num service pressure rating of 175 psi. There shall be two
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SPDT (Form C) contacts factory adjusted to operate at 4 to 8 psi. The switch
shal | be capabl e of being mounted in any position in the alarmline trim
pi ping of the dry pipe valve.

.11.2 Low Air Pressure Supervisory Switch

The pressure switch shall supervise the air pressure in system and shall be
set to activate at 10 psi above the dry pipe valve trip point pressure. The
switch shall have an adjustable range between 5 psi and 80 psi. The switch
shal | have screw terninal connection and shall be capable of being wired for
normal Iy open or normally closed circuit.

.11.3 Val ve Supervisory (Tamper) Switch
Swi tch shall be suitable for nmounting to the type of control valve to be
supervi sed open. The switch shall be tanper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon renoval of the housing
cover or closure of the valve of nore than two rotations of the valve stem
. 12 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY
Doubl e- check backfl ow prevention assenbly shall conply with ASSE 1015. The
assenbly shall have a bronze, cast-iron or stainless steel body with flanged
ends. The assenbly shall include OS&Y shutoff valves on the inlet and
outlet, 2-positive-seating check valve for continuous pressure application
and four test cocks. Assenblies shall be rated for working pressure of 150
psi. The maxi mum pressure |loss shall be 6 psi at a flowrate equal to the
sprinkler water demand, at the location of the assenbly.

EXECUTI ON
.1 I NSTALLATI ON REQUI REMENTS

The installation shall be in accordance with the applicabl e provisions of
NFPA 13, NFPA 24 and publications referenced therein.

. 2 ABOVEGROUND PI PI NG | NSTALLATI ON

Pi pi ng shall be run straight and bare evenly on hangers and supports.

.2.1 Protection of Piping Against Earthquake Danage

Protection of piping fromearthquake damage i s not required.

.2.2 Piping in Exposed Areas

Exposed piping shall be installed so as not dimnish exit access w dths,
corridors or equi pment access. Exposed horizontal piping, including drain
pi pi ng, shall be installed to provide maxi num headr oom

.2.3 Piping in Finished Areas

In areas with suspended or dropped ceilings or with conceal ed spaces above
the ceiling, piping shall be conceal ed above ceilings. Piping shall be

i nspected, tested and approved before being concealed. Risers and simlar
vertical runs of piping in finished areas shall be conceal ed.
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3.2.4 Pendent Sprinklers

Sprinklers installed in the pendent position shall be of the listed dry
pendent type, unless otherw se indicated. Dry pendent sprinklers shall be
of the required length to permt the sprinkler to be threaded directly into
a branch line tee. Hangers shall be provided on armovers exceeding 12
inches in length. Dry pendent sprinkler assenblies shall be such that
sprinkler ceiling plates or escutcheons are of the uniformdepth throughout
the finished space. On pendent sprinklers installed bel ow suspended or
dropped ceilings, the distance fromthe sprinkler deflector to the underside
of the ceiling shall not exceed 4 inches. recessed pendent sprinklers shal
be installed such that the distance fromthe sprinkler deflector to the
undersi de of the ceiling shall not exceed the manufacturer's listed range
and shall be of uniformdepth throughout the finished area.

3.2.4.1 Pendent Sprinkler Locations

Pendent sprinklers located in areas with suspended ceilings shall be
positioned a minimumof 6 inches horizontally fromthe ceiling grid.

3.2.5 Upright Sprinklers

Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
bet ween the branch line tee and the reducing coupling at the sprinkler
Ri ser ni ppl es exceeding 30 inches in length shall be individually supported.

3.2.6 Pipe Joints

Pipe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is nade up. Welded joints will be
permtted, only if welding operations are performed as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.
Fl anged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance with the
manufacturer's | atest published specification according to pipe materi al
wal I thickness and size. G ooved couplings and fittings shall be fromthe
same manuf act urer

3.2.7 Reducers

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved end or rubber-gasket reducing couplings wll
not be pernmitted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be permtted. \Where
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nmore than one outlet of a tee, in nmore than two outlets
of a cross, or where the reduction in size is less than 1/2 inch

3.2.8 Pipe Penetrations

Cutting structural menbers for passage of pipes or for pipe-hanger
fastenings will not be permitted. Pipes that nmust penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided wth
pi pe sl eeves. Each sleeve shall be Schedul e 40 gal vani zed steel, ductile
iron or cast iron pipe and shall extend through its respective wall or floor
and be cut flush with each wall surface. Sleeves shall provide required
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cl earance between the pipe and sl eeve per NFPA 13. The space between the

sl eeve and the pipe shall be firmy packed with nineral wool insulation
Wher e pipes pass through fire walls, fire partitions, or floors, a fire sea
shal | be placed between the pipe and sleeve in accordance with Section 07270
FI RESTOPPING. I n penetrations which are not fire-rated or not a floor
penetration, the space between the sleeve and the pipe shall be seal ed at
both ends with plastic waterproof cenent which will dry to a firm but
pliable mass or with a nechani cally adjustable segnmented el astoneric seal

. 2.9 Escut cheons

Escut cheons shall be provided for pipe penetrations of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through which
pi pi ng passes.

.2.10 Inspector's Test Connection

Unl ess ot herwi se indicated, test connection shall consist of 1 inch pipe
connected to a nipple up off the renote branch line; a test valve with brass
plug | ocated approximately 7 feet above the floor; nipples and union for a
tenporary connection; a snooth bore brass outlet equivalent to the snall est
orifice sprinkler used in the system and a painted netal identification
sign affixed to the valve with the words "I nspector's Test." The discharge
orifice shall be l|located outside the building wall directed so as not to
cause danmmge to adjacent construction during full flow di scharge.

.2.11 Drains

Mai n drain piping shall be provided to discharge at a safe point outside the
building. Auxiliary drains shall be provided as indicated and as required
by NFPA 13. Wen the capacity of trapped sections of pipe is less than 3
gallons, the auxiliary drain shall consist of a valve not smaller than 1/2
inch and a plug or nipple and cap. Wen the capacity of trapped sections of
piping is nore than 3 gallons, the auxiliary drain shall consist of two 1

i nch val ves and one 2 by 12 inch condensate ni pple or equivalent, |located in
an accessible location. Tie-in drains shall be provided for nultiple

adj acent trapped branch pipes and shall be a minimumof 1 inch in dianeter.
Tie-in drain lines shall be pitched a mninmumof 1/2 inch per 10 feet.

.2.12 Installation of Fire Departnent Connection

Connection shall be nobunted as shown. The piping between the connection and
t he check val ve shall be provided with an automatic drip in accordance with
NFPA 13 arranged to drain to the outside.

.2.13 ldentification Signs

Signs shall be affixed to each control valve, inspector test valve, main
drain, auxiliary drain, test valve, and sinilar valves. Hydraulic design
dat a nanepl ates shall be pernanently affixed to each sprinkler riser in
accordance wi th NFPA 13.

.5 ELECTRI CAL WWORK

Wring for supervisory and alarmcircuits shall be #16 AWG solid copper
installed in netallic tubing or conduit.
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3.6 STERI LI ZATI ON

After system conmponents have been installed and pressure tested, each
portion of the conpleted systemshall be sterilized. After pressure tests
have been nade, the portion to be sterilized shall be thoroughly flushed
with water until entrained dirt and other foreign naterials have been
renoved before introducing chlorinating material. The chlorinating nmateri al
shal | be hypochlorites or liquid chlorine. Wter chlorination procedure
shal |l be in accordance with AWM M0. The chlorinating material shall be
fed into the sprinkler piping at a constant rate of 50 parts per mllion
(ppm. A properly adjusted hypochlorite solution injected into the system
with a hypochlorinator, or liquid chlorine injected into the systemthrough
a solution-fed chlorinator and booster punp, shall be used. Chlorination
application shall continue until the entire systemis filled. The water
shall remain in the systemfor a mnimum of 24 hours. Each valve in the
system shall be opened and cl osed several tines to ensure its proper

di sinfection. Follow ng the 24-hour period, no |less than 25 ppm chlorine
residual shall remain in the system The system shall be then flushed with
clean water until the residual chlorine is reduced to | ess than one part per
mllion. Sanples of water in properly sterilized containers for bacterial
examnation will be taken from several system |l ocations which are approved
by the Contracting Oficer. Sanples shall be tested for total coliform
organi sns (coliform bacteria, fecal coliform streptococcal, and other
bacteria) in accordance w t hAWM-10062JU. The testing nethod shall be
either the multiple-tube fernentation technique or the nenbrane-filter
technique. The sterilization shall be repeated until tests indicate the
absence of coliform organisns (zero nean coliformdensity per 100
mlliliters) in the sanples for at least 2 full days. The systemw Il not
be accepted until satisfactory bacteriological results have been obtai ned.

3.7 FIELD PAI NTI NG AND FI NI SHI NG

Field painting and finishing is specified in Section 09900 PAI NTI NG
GENERAL.

3.8 PRELI M NARY TESTS

The system shall be tested to assure that equi pment and conponents function
as intended. Upon conpletion of specified tests, the Contractor shal
conplete certificates as specified in paragraph SUBM TTALS.

3. 8.2 Aboveground Pi pi ng
3.8.2.1 Hydrostatic Testing

Aboveground pi ping shall be hydrostatically tested in accordance with NFPA
13 at not less than 200 psi or 50 psi in excess of maxi mum system operating
pressure and shall maintain that pressure without |Ioss for 2 hours. There
shall be no drop in gauge pressure or visible | eakage when the systemis
subjected to the hydrostatic test. The test pressure shall be read froma
gauge |located at the | ow el evati on point of the systemor portion being
tested. The clapper of the differential dry pipe valve shall be held off
its seat during testing to prevent damage to the val ve.
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3.8.2.2 Air Pressure Test

As specified in NFPA 13, an air pressure | eakage test at 50 psi shall be
conducted for 24 hours. Any |leakage that results in a |loss of pressure in
excess of 1.5 psi for the 24 hours shall be corrected. This air pressure
test is in addition to the required hydrostatic test.

3.8.3 Testing of Al arm Devi ces

Each alarminitiating device, including pressure alarmswitch, low air
pressure switch, valve supervisory switch, and electrically-operated swtch
shall be tested for proper operation. Witer notor alarmshall be tested.
The connecting circuit to the building fire alarm system shall be inspected
and tested.

3.8.4 Trip Tests of Dry Pipe Val ves

Each dry pipe valve shall be trip-tested by reducing normal systemair
pressure through operation the inspector's test connection. Systens

equi pped wi th quick opening devices shall be first tested wi thout the
operation of the quick opening device and then with it in operation. Test
results will be witnessed and recorded. Test results shall include the
nunber of seconds el apsed between the tinme the test valve is opened and
tripping of the dry valve; trip-point air pressure of the dry pipe valve;
wat er pressure prior to valve tripping; and nunber of seconds el apsed
between tine the inspector's test valve is opened and water reaches the
orifice.

3.8.5 Main Drain Flow Test

Fol  owi ng flushing of the underground piping, a main drain test shall be
made to verify the adequacy of the water supply. Static and residua
pressures shall be recorded on the certificate specified in paragraph
SUBM TTALS. In addition, a main drain test shall be conducted each tine
after a main control valve is shut and opened.

3.9 FINAL TEST
3.9.1 Trip Tests

A conplete test of the system shall be conducted to denponstrate that the
systemis conpletely functional and neets the specified requirements. A
techni ci an enpl oyed by the installing Contractor shall be present for the
final tests and shall performor direct all tests. Tests shall include trip
tests of each dry pipe valve. Each dry pipe valve shall be trip tested by
reduci ng normal systemair pressure through operation of the inspector's
test connection. Systens equi pped wi th quick opening devices shall be first
tested without the operation of the quick opening device and then with it in
operation. Test results shall be recorded and shall include the nunber of
seconds el apsed between the tine the test valve is opened and tri pping of
the dry valve; trip-point air pressure of the dry pipe valve; water pressure
prior to valve tripping; nunmber of seconds el apsed between time the

i nspector's test valve is opened and water reaches the orifice.
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3.9.2 Alarm Tests

In conjunction with perfornmance of trips tests, lowair pressure alarm
devices shall be tested to verify proper operation. Each system shall be
conpletely drained after each trip test. The systemair supply system shal
be tested to verify that systempressure is restored in the specified tine.
Each al arm pressure switch and associ ated wat er-operated al arm devi ces shal
be tested.

3.9.3 Main Drain Test

After flow tests have been conpleted and dry pipe valves reset, the main
drain test shall be conducted to assure that main control valves are in the
open position. After the system has been tested and drai ned, the system
shal | be drained periodically for at least 2 weeks until it can be assured
that water fromthe system has been renoved.

3.9.4 Acceptance
The technician shall have avail abl e copies of as-built draw ngs and
certificates of tests previously conducted. The installation will not be
consi dered accepted until identified discrepanci es have been corrected, test
docunentation is properly conpleted and received, and the system has been
verified to be void of water.

-- End of Section --
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1.

SECTI ON 15653

Al R- CONDI TI ONI NG SYSTEM ( UNI TARY TYPE)

GENERAL
1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 210/ 240 (1989) Unitary Air-Conditioning and Air-
Source Heat Punp Equi pnent

ARl 270 (1984) Sound Rating of Qutdoor Unitary
Equi pnent

ARl 340/ 360 (1993) Commercial and Industrial Unitary Air-
Condi tioni ng and Heat Punp Equi prent

ARl 350 (1986) Sound Rating of Non-Ducted |Indoor Air-
Condi ti oni ng Equi prment

ARl 370 (1986) Sound Rating of Large Qutdoor
Refrigerating and Air-Conditioning Equi prent

ARl 410 (1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

ARl 460 (1994) Renote Mechanical -Draft Air- Cool ed
Refri gerant Condensers

ARl 495 (1993) Refrigerant Liquid Receivers

ARl 700 (1993) Specifications for Fluorocarbon and
O her Refrigerants

ARl 710 (1986) Liquid-Line Driers

ARl 720 (1988) Refrigerant Access Val ves and Hose
Connectors

ARl 750 (1987) Thernostatic Refrigerant Expansion
Val ves

ARl 760 (1987) Sol enoid Valves for Use with Volatile

Refrigerants
Al R DI FFUSI ON COUNCI L ( ADC)

ADC 1062: GRD (1984) Test Codes for Gilles, Registers and
Di ffusers
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Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 500 (1989) Test Methods for Louvers, Danpers and

Shutters

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Al13.1 (1981; R 1993) Schene for the ldentification

of Piping Systens

ANSI S1.13 (1971; R 1986) Methods for the Measurenent of

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

Sound Pressure Levels

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

47 (1990) Ferritic Malleable Iron Castings

48 (1994a) Gray lron Castings

53 (1995a) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed Wl ded and Sean ess

123 (1989a) Zinc (Hot-Di p Gal vani zed) Coatings on
Iron and Steel Products

153 (1996) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

181 (1995b) Forgi ngs, Carbon Steel, for Ceneral -
Pur pose Pi pi ng

234 (1996) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
El evat ed Tenper at ures

536 (1984; R 1993) Ductile Iron Castings

653 (1995) Steel Sheet, Zinc-Coated (Gal vani zed)
or Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

32 (1995b) Sol der Met al

62 (1993) Composition Bronze or Qunce Metal
Casti ngs

75 (1993) Seanl ess Copper Tube

117 (1994) Operating Salt Spray (Fog) Testing
Appar at us

280 (1993a) Seam ess Copper Tube for Air
Condi tioning and Refrigeration Field Service

650 (1995) El ectrodeposited Engi neering Chrom um

Coatings of Ferrous Substrates
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ASTM C 534

ASTM C 916

ASTM C 1071

ASTM D 1784

ASTM D 2000

ASTM D 3308

ASTM E 84

ASTM E 437

ASTM F 104

ASTM F 872

(1994) Preformed Fl exible Elastoneric
Cel lul ar Thermal |nsulation in Sheet and
Tubul ar Form

(1985; R 1990) Adhesives for Duct Thermal
I nsul ation

(1991) Thermal and Acoustical Insulation
(d ass Fiber, Duct Lining Material)

(1992) Rigid Pol y(Vinyl Chloride) (PVQ)

Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

(1995) Rubber Products in Autonotive
Appl i cations

(1991a) PTFE Resin Skived Tape

(1994) Surface Burning Characteristics of
Bui I ding Materials

(1992) Industrial Wre Coth and Screens
(Square QOpening Series)

(1993) Nonnetallic Gasket Materials
(1984; R 1990) Filter Units, Air

Condi tioning: Viscous-Inpi ngenent Type,
Cl eanabl e

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

ASHRAE 15

ASHRAE 34

ASHRAE 52.1

(1994) Safety Code for Mechanica
Refrigeration

(1994) Number Designation and Safety
Classification of Refrigerants

(1992) Gravinetric and Dust-Spot Procedures
for Testing Air-C eaning Devices Used in
CGeneral Ventilation for Renmoving Particul ate
Mat t er

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B1. 20.1

ASMVE B16. 5

ASME B16. 11

ASMVE B16. 21

(1983; R 1992) Pipe Threads, General Purpose
(' nch)

(1988; Errata Cct 88; B16.5a) Pipe Flanges
and Fl anged Fittings

(1991) Forged Fittings, Socket-Wl ding and
Thr eaded

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges
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ASME B16. 22 (1989) Wought Copper and Copper All oy Sol der
Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for Flared
Copper Tubes

ASME B16. 39 (1986; R 1994) Ml leable Iron Threaded Pipe
Uni ons O asses 150, 250, and 300

ASME B31.1 (1992; B31.1a; B31.1b; B31.1c) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating Dial Type

- Elastic El enent

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)
AWM C606 (1987) Grooved and Shoul dered Joints

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWSE- 01 (1991) Brazi ng Handbook

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Vel di ng

CTl sStd-111 (1986) GCear Speed Reducers

CTl Std-114 (1986) Specifications for the Design of
Cooling Towers with Douglas Fir Lumnber

CTl Std-134 (1985) Plywood for Use in Cooling Towers

CTl Std-137 (1988) Fiberglass Pultruded Structural
Products for Use in Cooling Towers

CTlI WVG-112 (1986) Pressure Preservative Treatnent of
Lunber

EXPANSI ON JO NT MANUFACTURERS ASSCCI ATI ON ( EIMA)
EJMVA- 01 (1993) EJMA St andards

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 25 (1993) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

M5S SP- 58 (1993) Pipe Hangers and Supports - Materials,
Desi gn and Manuf acture

MBS SP- 67 (1990) Butterfly Val ves

15653 - 4



MBS SP- 69 (1991) Pipe Hangers and Supports - Sel ection
and Application

MBS SP-70 (1990) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

M5S SP-71 (1990) Cast Iron Swi ng Check Val ves, Fl anges
and Threaded Ends

MBS SP-72 (1992) Ball Valves with Flanged or Butt-
Wel di ng Ends

M5S SP-78 (1987; R 1992) Cast Iron Plug Val ves, Flanged
and Threaded Ends

MBS SP- 80 (1987) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves,

FIl anged and Thr eaded Ends

M5S SP-110 (1992) Ball Valves Threaded, Socket - Wl di ng,
Sol der Joint, G ooved and Fl ared Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENVA 250 (1991) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi munm

NEMA | CS 6 (1993) Enclosures for Industrial Control and
Syst ens

NEVA MG 1 (1993; Rev 1-1993) Mdtors and Cenerators

NENVA MG 2 (1989; Rev 1) Safety Standard for

Constructi on and Gui de for Sel ection,
Install ation, and Use of Electric Mditors and
CGenerators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 54 (1992) National Fuel Gas Code
NFPA 70 (1996) National Electrical Code
NFPA 90A (1993) Installation of Air Conditioning and

Ventilating Systens

NFPA 255 (1990) Method of Test of Surface Burning
Characteristics of Building Materials

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSCCI ATI ON ( NAI MA)

NAI MA- 01 (1993) Fibrous dass Duct Construction
St andar ds
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SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSCCI ATI ON

( SMACNA)
SMACNA- 05 (1992) Fire, Snoke and Radi ati on Danper
Installati on Guide for HVAC Systens
SMACNA- 06 (1995) HVAC Duct Construction Standards -
Metal and Fl exi bl e
SMACNA- 10 (1985) HVAC Air Duct Leakage Test Manual

UNDERWRI TERS LABORATORI ES (UL)

UL-01 (1996; Supple) Building Materials Directory

UL- 03 (1996) Electrical Construction Materials
Directory

UL- 05 (1996; Supple) Fire Resistance Directory

UL 181 (1996; Rev COct 1996) Factory-Made Air Ducts

and Air Connectors

UL 207 (1993; Rev thru Mar 1995) Refrigerant-
Cont ai ni ng Conponents and Accessori es,
Nonel ectri cal

UL 214 (1993) Tests for Flane-Propagation of Fabrics
and Filns

UL 555 (1995) Fire Danpers

UL 586 (1990; Rev Apr 1995) High Efficiency,
Particulate, Air Filter Units

UL 900 (1994) Test Perfornmance of Air Filter Units

UL 1995 (1995) Heating and Cooling Equi prent

WESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)

WAPA- 01 (1995; Supple Nos. 1, 2, and 3) Western
Lumber Grading Rul es 95

.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Ai r- Condi tioni ng GA.

Manuf acturer's standard catal og data, prior to the purchase or installation
of a particular conponent, shall be highlighted to show brand nane, nodel
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nunber, size, options, performance charts and curves, etc. in sufficient
detail to denpbnstrate conpliance with contract requirenents. Data shall be
subm tted for each specified component. Data shall include manufacturer's
recomended installation instructions and procedures. |If vibration
isolation is specified for a unit, vibration isolator literature shall be

i ncl uded containing catal og cuts and certification that the isolation
characteristics of the isolators provided neet the manufacturer's
recomendat i ons.

Spare Parts Data FI O

Spare parts data for each different item of equi pment specified, after
approval of detail drawi ngs and not |later than ONE nonths prior to the date
of beneficial occupancy. The data shall include a conplete list of parts
and supplies, with current unit prices and source of supply, a recomrended
spare parts list for 1 year of operation, and a list of the parts
recomended by the manufacturer to be replaced on a routine basis.

SD- 04 Dr awi ngs
Ai r-Condi tioning/Heat Punp System GA.

Drawi ngs shall provide adequate detail to demonstrate conpliance with
contract requirenments. Draw ngs shall consist of:

(1) Equi prrent | ayouts which identify assenbly and installation details.
(2) Piping layouts which identify valves and fittings.

(3) Plans and el evations which identify clearances required for
mai nt enance and operati on.

(4) Wring diagrams which identify each conmponent individually and
i nterconnected or interlocked relationshi ps between conponents.

(5) Foundation drawi ngs, bolt-setting information, and foundation bolts
prior to concrete foundation construction for equi pment indicated
or required to have concrete foundations.

(6) Details, if piping and equi pnment are to be supported other than as
i ndi cated, which include |oadings and type of franes, brackets,
st anchi ons, or other supports.

(7) Automatic tenmperature control diagranms and control sequences.

(8) Installation details which includes the anount of factory set
super heat and correspondi ng refrigerant pressure/tenperature.

SD-06 | nstructions

SD- 07 Schedul es
Tests FI O

A letter, at least TEN working days in advance of each tests, advising the
Contracting O ficer of the test. |Individual letters shall be subnmtted for
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t he condenser water system refrigerant system ductwork |eak tests, cooling
tower tests, condenser water quality tests, and the system performance
tests. Each letter shall identify the date, time, and |ocation for each
test.

Denponstrations GA.

Aletter, at least TEN working days prior to the date of the proposed
training course, which identifies the date, tinme, and location for the
training.

SD-08 Statenents
Verification of Dinensions FI O
Aletter, at |least 2 weeks prior to beginning construction, including the
date the site was visited, conformation of existing conditions, and any

di screpanci es found.

SD- 09 Reports
Tests GA.

TWO copi es of each test containing the information described bel ow in bound
8-1/2 by 11 inch booklets. Individual reports shall be submtted for the
refrigerant system and ductwork |eak tests.

(1) The date the tests were perforned.
(2) Alist of equipnent used.

(3) Initial test summaries.

(4) Repairs/adjustnents perforned.

(5) Final test results.

System Per formance Tests GA.

I!!?copies of the report shall be provided in bound 8-1/2 by 11 inch

bookl ets. The report shall docunment conpliance with the specified
performance criteria upon conpletion and testing of the system The report
shal | indicate the nunber of days covered by the tests and any concl usi ons
as to the adequacy of the system The report shall also include the
following information and shall be taken at least three different tines at
outside dry-bulb tenperatures that are at |east 3 degrees C 5 degrees F
apart:

(1) Date and outside weather conditions.
(2) The load on the system based on the follow ng:
(a) The refrigerant used in the system

(b) Condensing tenperature and pressure.
(c) Suction tenperature and pressure.
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(d) Anbi ent, condensing and cool ant tenperatures
(e) Running current, voltage and proper phase sequence for each
phase of all notors.

(3) The actual on-site setting of operating and safety controls.
(4) Thernostatic expansion valve as determ ned by field test

(6) High and low refrigerant tenperature switch set-points

(7) Low oil pressure switch set-point

(9) Moisture content

(10) Capacity control set-points

(11) Field data and adjustnents which affect unit performance and
energy consunpti on.

(12) Field adjustnments and settings which were not permanently marked
as an integral part of a device.

SD- 13 Certificates
Ai r-Conditioning System FI O

Where the system conmponents, or equipnment are specified to conply with
requi renents of AR, ASHRAE, ASME, or UL, proof of such conpliance shall be
provided. The label or listing of the specified agency shall be acceptable
evidence. In lieu of the label or listing, a witten certificate froman
approved, nationally recognized testing organization equi pped to perform
such services, stating that the itens have been tested and conformto the
requi renents and testing nethods of the specified agency nay be submitted.
When perfornmance requirenents of this project's drawi ngs and specifications
vary from standard ARl rating conditions, conputer printouts, catal og, or
other application data certified by ARl or a nationally recognized

| aboratory as described above shall be included. |If AR does not have a
current certification programthat enconpasses such application data, the
manuf acturer may self certify that his application data conplies with

proj ect performance requirements in accordance with the specified test

st andar ds.

Servi ce Organi zations Fl O

A certified list of qualified pernmanent service organizations for support of
t he equi pnent which includes their addresses and qualifications. The
service organi zati ons shall be reasonably convenient to the equi prent
installation and be able to render satisfactory service to the equi pnment on
a regul ar and energency basis during the warranty period of the contract.

SD-19 Operation and Mi ntenance Manual s
Qperation Manual FI O
TWO conpl ete copies of an operation manual in bound 8-1/2 by 11 inch

bookl ets listing step-by-step procedures required for systemstartup
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operation, and shutdown. The booklets shall include the manufacturer's
nane, nodel nunber, and parts list. The nanuals shall include the

manuf acturer's name, nodel nunber, service manual, and a brief description
of all equipnent and their basic operating features.

Mai nt enance Manual FlI O

I!!?conplete copi es of mmintenance manual in bound 8-1/2 by 11 inch

bookl ets listing routine maintenance procedures, possible breakdowns and
repairs, and a trouble shooting guide. The nanuals shall include piping and
equi pnment | ayouts and sinplified wiring and control diagranms of the system
as installed.

.3  QUALI FI CATI ONS

Pi pi ng shall be welded in accordance with the qualified procedures using
performance qualified welders and wel di ng operators. Procedures and wel ders
shall be qualified in accordance with ASVE BPV | X. Wl di ng procedures
qualified by others, and wel ders and wel di ng operators qualified by another
enpl oyer may be accepted as pernmitted by ASME B31.1. The Contracting

O ficer shall be notified 24 hours in advance of tests and the tests shal

be performed at the work site if practical. The welder or weldi ng operator
shal | apply his assigned synbol near each weld he nmakes as a pernmanent
record

.4 DELI VERY, STORAGE, AND HANDLI NG

Stored itenms shall be protected fromthe weather and contam nation. Proper
protection and care of all material before, during, and after installation
shall be the Contractor's responsibility. Any nmaterials found to be damaged
shal | be replaced at the Contractor's expense. During installation, piping
and simlar openings shall be capped to keep out dirt and other foreign
matter.

.5 PRQJECT/ SI TE CONDI TI ONS
.5.1 Verification of D nensions

The Contractor shall beconme fanmiliar with all details of the work, verify
di mensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.

. 5.2 Draw ngs

Because of the snall scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The Contractor
shall carefully investigate the plunbing, fire protection, electrical
structural and finish conditions that woul d affect the work to be perforned
and arrange such work accordingly, furnishing required offsets, fittings,
and accessories to nmeet such conditions. Equipnment, ductwork, and piping
arrangenents shall fit into space allotted and al |l ow adequate acceptabl e

cl earances for installation, replacenent, entry, servicing, and naintenance.
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2 PRODUCTS
2.1 STANDARD PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer
regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanship

2.2 NAVMEPLATES

Maj or equi pnent includi ng conpressors, condensers, receivers, heat
exchanges, fans, cooling towers, punps and notors shall have the

manuf acturer's name, address, type or style, nodel or serial nunber, and
catal og nunber on a plate secured to the item of equipnent.

2.3 ELECTRI CAL WORK

El ectrical equi pnent, nmotors, notor efficiencies, and wiring shall be in
accordance with Section 16415 ELECTRI CAL WORK, | NTERIOR.  Electrical notor
driven equi pnent specified shall be provided conplete with notors, notor
starters, and controls. Electrical characteristics shall be as shown, and
unl ess otherwi se indicated, all notors of 1 horsepower and above wi th open
dri pproof, totally encl osed, or explosion proof fan cool ed encl osures, shal
be high efficiency type. Field wiring shall be in accordance with
manufacturer's instructions. Each notor shall conformto NEMA MG 1 and NEMA
MG 2 and be of sufficient size to drive the equiprment at the specified
capacity wi thout exceeding the naneplate rating of the notor. Mdtors shal
be continuous duty with the enclosure specified. Mtor starters shall be
provi ded conplete with thernmal overload protection and other appurtenances
necessary for the notor control indicated. Mdtors shall be furnished with a
magneti c across-the-line or reduced voltage type starter as required by the
manuf acturer. Mtor duty requirements shall allow for nmaxi mum frequency
start-stop operation and mi ni num encountered interval between start and
stop. Mdtors shall be sized for the applicable |oads. Mtor torque shal

be capabl e of accelerating the connected |oad within 20 seconds with 80
percent of the rated voltage maintained at motor terninals during one
starting period. Mdtor bearings shall be fitted with grease supply fittings
and grease relief to outside of enclosure. Manual or automatic control and
protective or signal devices required for the operation specified and any
control wiring required for controls and devi ces specified, but not shown,
shal | be provided.

2.4 M SCELLANEQUS NMATERI ALS
2.4.1 Gaskets

Gaskets shall conformto ASTM F 104 classification for conpressed sheet with
nitrile binder and acrylic fibers for maxi mum 700 degrees F service.

2.4.2 Bolts and Nuts
Bolts and nuts, except as required for piping applications, shall be in
accordance with ASTM A 307. The bolt head shall be marked to identify the

manuf acturer and the standard with which the bolt conplies in accordance
with ASTM A 307.
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2.4.3 Pipe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-
69.

2.4.4 Escut cheons

Escut cheons shall be chromiumplated iron or chrom umpl ated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

2.4.5 Bird Screen

Screen shall be in accordance with ASTM E 437, Type 1, Cass 1, 2 by 2 nmesh,
0.063 inch dianeter aluminumwre or 0.031 inch dianeter stainless stee
W re.

2.5 UN TARY EQUI PMENT, SPLIT SYSTEM

Unit shall be an air-cooled, split systemwhich enploys a renote condensing
unit, a separate indoor unit, and interconnecting refrigerant piping. Unit
shall be the air-conditioning type conform ng to applicable Underwiters
Laboratories (UL) standards including UL 1995. Unit shall be rated in
accordance with ARl 210/240. Unit shall be provided with necessary fans,
air filters, internal danmpers, and cabinet construction as specified in

par agraph "System Conponents”. The renote unit shall be as specified in
par agr aph REMOTE CONDENSER OR CONDENSI NG UNI T. Evaporator or supply fans
shal | be doubl e-wi dth, double inlet, forward curved, backward inclined, or
airfoil blade, centrifugal scroll type. Condenser or outdoor fans shall be
the manufacturer's standard for the unit specified and may be either
propeller or centrifugal scroll type. Fan and condenser notors shall have
dri pproof enclosures.

2.5.1 Air-to-Refrigerant Coi

Coils shall have nonferrous tubes of 3/8 inch m nimum di aneter wth copper
or aluminumfins that are mechanically bonded or soldered to the tubes.
Casing shall be gal vani zed steel or alum num Contact of dissimlar netals
shal | be avoided. Coils shall be tested in accordance with ASHRAE 15 at the
factory and be suitable for the working pressure of the installed system
Each coil shall be dehydrated and sealed after testing and prior to

eval uation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a holding charge shall be field charged. Separate expansion devices
shal | be provided for each conpressor circuit.

2.5.2 Refrigeration Circuit

Refri gerant-contai ni ng conponents shall conply with ASHRAE 15 and be factory
tested, cleaned, dehydrated, charged, and sealed. Refrigerant charging

val ves and connections, and punpdown val ves shall be provided for each
circuit. Filter-drier shall be provided in each liquid |ine and be
reversible-flow type. Refrigerant flow control devices shall be an

adj ust abl e superheat thernopstatic expansion valve with external equalizer
mat ched to coil, capillary or thernostatic control, and a pilot sol enoid
control l ed, leak-tight, four-way refrigerant flow reversing val ve
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2.5.3 Unit Controls
Unit shall be internally prewired with a 24 volt control circuit powered by
an internal transforner. Term nal bl ocks shall be provided for power wring
and external control wiring. Unit shall have cutoffs for high and | ow
pressure and supply fan failure. Adjustable-cycle timers shall prevent
short-cycling.. Unit shall be internally protected by fuses or a circuit
breaker in accordance with UL 1995. Low cost cooling shall be nmade possible
by nmeans of a control circuit which will nodul ate danpers to provide 100
percent outside air while | ocking out conpressors. A unit's basic functions
and space anbient conditions shall be controllable at one station.
2.5.3.1 Externally Accessible Controls
The followi ng controls shall be externally accessible:
a. Start and stop total system functions.
b. Audi ble alarmsilence.
c. Main power disconnect.
2.5.3.2 Status Indicators
The followi ng status indicators shall be externally visible:
a. Power On.
b. System On.
c. Malfunction.
d. Provision for renpte alarm status indication.

2.5.3.3 Al ar red Condi ti ons

The followi ng system status conditions shall be both audibly and visually
al ar med:

a. Loss of air flow
b. Dirty filters.

c. Conpressor overload or |ock-out (conpressor high head pressure and
| ow suction pressure).

2.5.3.4 Space Tenperature

Space tenperature shall be controlled within plus or minus 1-1/2 degrees F
of the set point over a range of 60 to 90 degrees F with a set point of 75.

2.5.3.5 Safety Controls

Safety controls shall include the follow ng:
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a. Fused, unfused or line-break circuit breaker disconnects, as
i ndi cated or required.

b. Automatic punp-out or punp-down |iquid flooding controls.
c. High refrigerant pressure cutout.

d. Low refrigerant pressure cutout where automatic punp-down is not
provi ded.

e. Accessible hernetic and open conpressor |ow oil pressure cutout.

f. Elapsed time neter for each conpressor where | oad equalization is
not i ncor porat ed.

g. Lead and | ag conpressor selector switch, when conpatible with
system

2.5.4 Cabi net Construction

Cabi net shall be totally enclosed. Enclosure surfaces shall be pul sation
free, with hinged and renovabl e doors and panels for vertical side or front
access to unit conponents. Routine maintenance access to conpressor and
system control conponents shall be possible w thout unit shut-down.

Encl osure surfaces shall be thermally and acoustically insulated. Interior
baf fl e and conpartnent surfaces shall be gal vani zed steel. Drain pans shal
collect all condensate and be steel with external insulation as required.
Surface nmounting steel pads and vibration isolating pads shall be provided.
Encl osure surfaces shall be prepared, prinmed and finished. Paint and
finishes shall comply with the requirenments specified in paragraph "Factory
Coati ng".

2.6 EQUI PVMENT EFFI CI ENCY

Unit shall have an efficiency of 10.5 EER or greater as indicated on the
dr awi ngs.

2.7 REMOTE CONDENSER OR CONDENSI NG UNI T
Each renote condenser coil shall be fitted with a manual isolation valve and
an access valve on the coil side. Saturated refrigerant condensing
tenperature shall not exceed 120 degrees F at 95 degrees F anbient. Unit
shal |l be provided with | ow anbi ent condenser controls to ensure proper
operation in an anbient tenperature of 60 degrees F. Fan and cabi net
construction shall be provided as specified in paragraph "System
Conponents". Fan and condenser motors shall have dri pproof enclosures.

2.7.1 Air-Cool ed Condenser

Unit shall be rated in accordance with ARl 460 and conformto the
requirenents of UL 1995. Unit shall be factory fabricated, tested,
packaged, and self-contained. Unit shall be conplete with casing, propeller
or centrifugal type fans, heat rejection coils, connecting piping and
wiring, and all necessary appurtenances.
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2.7.1.1 Connecti ons

Interconnecting refrigeration piping, electrical power, and control wring
bet ween the condensing unit and the indoor unit shall be provided as
required and as indicated. Electrical connections between condensing unit
and evaporator units shall be provided.

2.7.1.2 Condensi ng Coi

Coils shall have nonferrous tubes of 3/8 inch m ninmum di aneter with copper
or alumnumfins that are nechanically bonded or soldered to the tubes.
Casing shall be gal vani zed steel or alumnum Contact of dissimlar netals
shal |l be avoided. Coils shall be tested in accordance with ASHRAE 15 at the
factory and be suitable for the working pressure of the installed system
Each coil shall be dehydrated and sealed after testing and prior to

eval uation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a hol ding charge shall be field charged.

2.7.1.3 Unit Controls

The control system shall be conplete with required accessories for

regul ati ng condenser pressure by fan cycling, solid-state variable fan
speed, nodul ati ng condenser coil or fan danmpers, flooding the condenser, or
a conbi nation of the above. Unit nounted control panels or enclosures shal
be constructed in accordance with applicable requirenents of NFPA 70 and
housed in NEMA ICS 6, Cass 1 or 3A enclosures. Controls shall include
control transformer, fan notor, time delay start-up, overload protective
devices, interface with local and renote conponents, and interconponent
wiring to term nal block points.

2.7.2 Evaporative Condenser

Each unit shall be the counter-flow bl owthrough design, with single-side
air entry. The unit shall have fan assenblies built into the unit base,
with all noving parts factory nounted and aligned. Prinmary construction of
the pan section, the cabinet, etc. shall be not lighter than 16-gauge steel
prot ected agai nst corrosion by a zinc coating. The zinc coating shal
conformto ASTM A 153 and ASTM A 123, as applicable and have an extra heavy
coating of not less than 2-1/2 ounces per square foot of surface. Cut edges
shal |l be given a protective coating of zinc-rich conpound. After assenbly,
the manufacturer's standard zinc chromatized al umi num or epoxy paint finish
shall be applied to the exterior of the unit. Unit shall be rated in
accordance with ARl 490 and tested in accordance with the requirenents of
ASHRAE 64.

2.7.2.1 Pan Section
The pan shall be watertight and be provided with drain.

2.7.2.2 Fan Section
Fan shall be the centrifugal or propeller type in accordance w th paragraph
"Fans". Fan and fan notor shall not be located in the discharge airstream
of the unit. Mtors shall be suitable for the indicated service. The

condensi ng unit design shall prevent water fromentering into the fan
section.
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2.7.2.3 Condensing Coi

Coils shall have nonferrous tubes of 3/8 inch mninumdianmeter w thout fins.
Casing shall be gal vani zed steel or alum num Contact of dissimlar netals
shal |l be avoided. Coils shall be tested in accordance with ASHRAE 15 at the
factory and be suitable for the working pressure of the installed system
Each coil shall be dehydrated and sealed after testing and prior to

eval uation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a hol ding charge shall be field charged.

2.7.3 Conpressor

Conpressor shall be direct drive, sem -hernmetic or hernetic reciprocating,
or scroll type capable of operating at partial |oad conditions. Conpressor
shal | be capabl e of continuous operation down to the | owest step of

unl oadi ng as specified.. |If standard with the nmanufacturer, two or nore
conpressors nay be used in lieu of a single conpressor w th unl oadi ng
capabilities, in which case the conpressors will operate in sequence, and
each conpressor shall have an independent refrigeration circuit through the
condenser and evaporator. Each conpressor shall start in the unl oaded
position. Each conpressor shall be provided with vibration isolators,
thermal overl oads, and high and | ow pressure safety cutoffs and protection
agai nst short cycling.

2.7.4 Coi
Coils shall have nonferrous tubes of 3/8 inch m nimum di aneter with copper
or alumnumfins that are nechanically bonded or soldered to the tubes.
Casing shall be gal vani zed steel or alum num Contact of dissimlar netals
shal | be avoided. Coils shall be tested in accordance with ASHRAE 15 at the
factory and be suitable for the working pressure of the installed system
Each coil shall be dehydrated and sealed after testing and prior to
eval uation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a holding charge shall be field charged. Separate expansion devices
shal | be provided for each conpressor circuit.

2.7.5 Refrigerant and GO |

Refrigerant shall be one of the fluorocarbon gases. Refrigerants shall have
nunber designations and safety classifications in accordance with ASHRAE 34.
Refrigerants shall neet the requirenments of ARl 700 as a m ni num
Refrigerants shall have an Ozone Depletion Potential (ODP) of |ess than or
equal to 0.05. Contractor shall provide and install a conplete charge of
refrigerant for the installed systemas reconmended by the manufacturer
Except for factory sealed units, two conplete charges of lubricating oil for
each conpressor crankcase shall be furnished. One charge shall be used
during the system performance testing period. Follow ng the satisfactory
conpl etion of the performance testing, the oil shall be drained and repl aced
with a second charge. Lubricating oil shall be of a type and grade
recomended by the manufacturer for each conpressor. \Where col or |eak

i ndi cator dye is incorporated, charge shall be in accordance with

manuf acturer's reconmendati on.
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2.7.6 Fans

Fan wheel shafts shall be supported by either maintenance-accessible
lubricated antifriction block-type bearings, or permanently |ubricated bal
bearings. Unit fans shall be selected to produce the cfmrequired at the
fan total pressure. Mtor starters, if applicable, shall be nagnetic
across-the-line type with a dripproof] enclosure. Thermal overl oad
protection shall be of the manual or autonatic-reset type. Fan wheels or
propell ers shall be constructed of al um num or gal vani zed st eel

Centrifugal fan wheel housings shall be of gal vani zed steel, and both
centrifugal and propeller fan casings shall be constructed of alum num or
gal vani zed steel. Steel elenents of fans, except fan shafts, shall be hot-
di pped gal vani zed after fabrication or fabricated of mill gal vanized steel

M I I -gal vani zed steel surfaces and edges danmmged or cut during fabrication
by form ng, punching, drilling, welding, or cutting shall be recoated with
an approved zinc-rich compound. Fan wheels or propellers shall be
statically and dynam cally bal anced. Forward curved fan wheels shall be

i ncl uded where applicable. Direct-drive fan notors shall be of the

nmul ti pl e-speed variety. Belt-driven fans shall have adjustable sheaves to
provide not |ess than 25 percent fan-speed adjustnent. The sheave size
shal | be selected so that the fan speed at the approxi mate nidpoint of the
sheave adjustment will produce the specified air quantity. Centrifuga
scroll-type fans shall be provided with streamined orifice inlet and V-belt
drive. Each drive will be independent of any other drive. Propeller fans
shall be V-belt with fixed pitch blades. V-belt driven fans shall be
nounted on a corrosion protected drive shaft supported by either

mai nt enance- accessi ble lubricated antifriction bl ock-type bearings, or
permanently |ubricated ball bearings. Each drive will be independent of any
other drive. Drive bearings shall be protected with water slingers or
shields. V-belt drives shall be fitted with guards where exposed to contact
by personnel and fixed pitch sheaves.

2.7.6.1 Gas Fired Heating Section

Gas fired heat exchanger shall be constructed of aluninized steel, ceramc
coated cold-rolled steel or stainless steel suitable for natural gas fue
supply. Burner shall have direct spark or hot surface ignition. Valve
shall include a pressure regulator. Conbustion air shall be supplied with a
centrifugal conbustion air blower. Safety controls shall include a flane
sensor and air pressure switch. Heater section shall be nounted to

el i mi nate noi se from expansi on and contraction and shall be conpletely
accessi ble for service. Gas equipnment shall bear the AGA | abel for the type
of service involved. Burner shall be in accordance w th NFPA 54.

2.7.7 Air Filters

Air filters shall be listed in accordance with requirenments of UL 900,
except high efficiency particulate air filters of 99.97 percent efficiency
by the DOP Test Method shall be as listed under the | abel service and shal
neet the requirenents of UL 586.

2.7.7.1 Replaceable Media Filters
Repl aceabl e nedia filters shall be the dry-nedia type, of the size required
to suit the application. Filtering nedia shall be not |ess than 2 inches

thick fibrous glass nedia pad supported by a structural wire grid or woven
wire nesh. Pad shall be enclosed in a holding frane of not |ess than 16

15653 - 17



gauge gal vani zed steel, and equi pped with qui ck- openi ng nechani sm f or
changing filter media. The air flow capacity of the filter shall be based
on net filter face velocity not exceeding 300 feet per minute, with initial
resi stance of 0.13 inches water gauge. Average efficiency shall be not |ess
than 50 percent when tested in accordance with ASHRAE 52. 1.

.7.7.2 Liquid Receiver

A liquid receiver shall be provided when a systenis condenser or conpressor
does not contain a refrigerant storage capacity of at |east 20 percent in
excess of a fully charged system Receiver shall be designed, filled, and
rated in accordance with the recomendati ons of ARl 495, except as nodified
herein. Receiver shall be fitted to include an inlet connection; an outlet
drop pipe with oil seal and oil drain where necessary; two bull's-eye liquid
| evel sight glass in sane vertical plane, 90 degrees apart and perpendicul ar
to axis of receiver or external gauge glass with netal guard and automatic
stop val ves, purge, charge, equalizing, pressurizing, plugged drain and
service valves on the inlet and outlet connections. Receiver shall be
provided with a relief valve of capacity and setting in accordance with
ASHRAE 15.

.7.7.3 QG Separator

Separator shall be the high efficiency type and be provided with renpvabl e
flanged head for ease in renoving float assenbly and renovabl e screen
cartridge assenbly. Pressure drop through a separator shall not exceed 10
psi during the removal of hot gas entrained oil. Connections to conpressor
shal |l be as recomended by the conpressor manufacturer. Separator shall be
provided with an oil float valve assenbly or needle valve and orifice
assenbly, drain line shutoff valve, sight glass, filter for renmoval of al
particul ate sized 10 microns.

L7.7. 4 G| Reservoir

Reservoir capacity shall equal one charge of all connected conpressors.
Reservoir shall be provided with an external |iquid gauge glass, plugged
drain, and isolation valves. Vent piping between the reservoir and the
suction header shall be provided with a 5 psi pressure differential relief
val ve. Reservoir shall be provided with the manufacturer's standard filter
on the oil return line to the oil |evel regul ators.

. 7.8 Internal Danpers

Danmpers shall be parallel blade type with renewabl e bl ade seals and be
integral to the unitary unit. Danper provisions shall be provided for each
outside air intake, exhaust, economi zer, and m xing boxes. Danpers shal
have manual nodul ati on and operate as specified.

. 7.9 Cabi net Construction

Casings for the specified unitary equi pnent shall be constructed of

gal vani zed steel or alum num sheet netal and gal vani zed or al um num
structural nembers. M ninmumthickness of single wall exterior surfaces
shall be .064 inch thick alum numon units with a capacity less than 20
tons. Casing shall be fitted with lifting provisions, access panels or
doors, fan vibration isolators, electrical control panel, corrosion-

resi stant conponents, structural support nenmbers, insulated condensate drip
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pan and drain, and internal insulation in the cold section of the casing.
Wher e doubl e-wall insulated construction is proposed, mininumexterior

gal vani zed sheet netal thickness shall be 20 gauge. Provisions to permit

repl acenent of nmjor unit conponents shall be incorporated. Penetrations of
cabi net surfaces, including the floor, shall be sealed. Unit shall be
fitted with a drain pan which extends under all areas where water nay
accunul ate. Drain pan shall be fabricated from Type 300 stainl ess steel

gal vani zed steel with protective coating as required, or an approved plastic
material. Pan insulation shall be water inpervious. Extent and

ef fectiveness of the insulation of unit air containnment surfaces shal
prevent, within lints of the specified insulation, heat transfer between
the unit exterior and anbient air, heat transfer between the two conditioned
air streans, and condensation on surfaces. Insulation shall conformto ASTM
C 1071. Paint and finishes shall conmply with the requirenments specified in
par agraph "Factory Coati ng"

.7.9.1 | ndoor Cabi net

I ndoor cabinets shall be suitable for the specified i ndoor service and
encl ose all unit conponents.

.7.9.2 CQutdoor Cabi net

Qut door cabinets shall be suitable for outdoor service with a weathertight,

i nsul ated and corrosion-protected structure. Cabinets constructed

excl usively for indoor service which have been nodified for outdoor service
are not acceptable.

.7.10 Fire Safety

Fire hazard rating for plastic i npregnated naterials shall not exceed 25.

Pl astics shall not drip or run during conmbustion. Determine ratings by ASTM
E 84 or NFPA 255.

.7.11 Lunber

Lumber required for construction shall be as defined by the follow ng type
woods:

.7.11.1 Douglas Fir

CTl Std-114, WAPA-01, Grade B and better, Industrial Clear. Douglas fir
shal |l have a preservative treatnment in accordance with CTl W/6G-112.

.7.11.2 Pl ywood

CTl Std-134, Exterior Gade, type and thickness as specified for the
application.

.7.11.3 Pressure Treated Lunber
Pressure treated | unber shall be in accordance with CTI W/B6G-112. Wod

exposed as the result of notching, cutting, or drilling shall be saturated
with the preservative.
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2.7.12 Fi bergl ass Reinforced Plastic (FRP)

FRP components shall be inert, corrosion resistant, and fire-retardant with
a thickness of 12 ounces per square foot. FRP conponents shall contain an
ultraviolet (UV) ray inhibitor as per CTlI Std-137, Grade 1 or 3

2.7.13 Zi nc- Coated Stee
Conponents fabricated of zinc-coated steel shall be not lighter than 16
gauge steel, protected against corrosion by a zinc coating. The zinc
coating shall conformto ASTM A 153 and ASTM A 123, as applicable and have
an extra heavy coating of not |less than 2-1/2 ounces per square foot of
surface. Galvani zed surfaces danaged due to wel ding shall be coated with
zinc rich coating conformng to ASTM D 520, Type |

2.7.14 Pol yvi nyl Chloride (PVC) Forned Sheets

ASTM D 1784, Type I, Grade 1 with a flane spread rating of 15 or |ess per
ASTM E 84.

2.7.15 Har dwar e

Bolts shall be cadm um plated, zinc-coated steel, or Type 304 stainless

steel. Each bolt shall be provided with neoprene and cadni um pl ated stee
washers under the heads. Nails shall be silicon bronze, comercial bronze,
or stainless steel. Hardware shall neet the salt-spray fog test as defined

by ASTM B 117.
2.8 REFRI GERANT LEAK DETECTOR

The Contractor shall equip the nmechanical room which contains the
refrigeration equiprment, with a refrigerant |eak detector if the equi pnent
provided utilizes R-123. The refrigerant |eak detector shall be a Hal ogen-
Specific detector to sense refrigerant within the nmechanical room The
detector shall be specifically designed for area nonitoring, and have an

adj ustabl e sensitivity such that it can detect refrigerant at or above 3
PPM and initiate an alarmactuated at a value not greater than 10 PPM The
detector shall be located in the nechanical roomwhere refrigerant fromthe
equi pnent is likely to concentrate.

2.9 OXYGEN SENSOR

The Contractor shall equip the mechanical room which contains the
refrigeration equipnent, with an oxygen sensor if the equi pment provided
utilizes R-22 or R-134a. The oxygen sensor shall initiate an alarmif
oxygen levels in the nechanical roomdrop below 19.5 volune percent. The
sensor shall be specifically designed to neasure the percent oxygen |evel
within an area. The sensor shall have an adjustable sensitivity such that
it will alarmwhen the oxygen level is 21 volunme percent and below. The
sensor shall be located in an area of the nechanical room containing the
equi pnment where refrigerant froma leak is likely to concentrate.

15653 - 20



.10 | NSULATI ON
.10.1 Field Install ed I nsul ati on

Field installed insulation shall be as specified in Section 15250 THERVAL
| NSULATI ON FOR MECHANI CAL SYSTEMS.

.10.2 Factory Installed Insulation

Factory applied insulation shall be as specified for the equi pnment to be
i nsul ated except that refrigerant suction lines shall be insulated with
unicellular plastic foam |Insulation shall conmply with the fire hazard
rating specified in Section 15250 THERVAL | NSULATI ON FOR MECHANI CAL SYSTENMS.

.11 TEMPERATURE CONTROLS

Tenperature controls shall be fully coordinated with and integrated into the
exi sting air-conditioning system

. 12 DUCTWORK COVPONENTS
.12.1 Met al Duct wor k

Every aspect of netal ductwork construction, including fittings and
conponents, shall conply with SMACNA- 06 unl ess otherw se specified. Elbows
shal|l be radius type with a centerline radius of 1-1/2 tinmes the width or
di ameter of the duct where space pernits. Oherw se, elbows having a

m ni mum radi us equal to the width or dianmeter of the duct or square el bows
with factory fabricated turning vanes nmay be used. Static pressure 1/2, 1,
and 2 inch w.g. ductwork shall neet the requirenents of Seal Cass C

Seal ants shall conformto fire hazard classification specified in Section
15250 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Pressure sensitive tape
shall not be used as a sealant. Spiral l[ock seam duct, and flat oval shall
be made with duct sealant and | ocked with not |ess than 3 equally spaced
drive screws or other approved nethods indicated in SMACNA-06. The seal ant
shal |l be applied to the exposed male part of the fitting collar so that the
sealer will be on the inside of the joint and fully protected by the netal
of the duct fitting. One brush coat of the sealant shall be applied over
the outside of the joint to at least 2 inch band width covering all screw
heads and joint gap. Dents in the male portion of the slip fitting collar
wi |l not be acceptable.

.12.1.1 Transitions

Diverging air flowtransitions shall be nade with each side pitched out a
maxi mum of 15 degrees, for an included angle of 30 degrees. Transitions for
converging air flow shall be nmade with each side pitched in a nmaxi mum of 30
degrees, for an included angle of 60 degrees, or shall be as indicated.
Factory-fabricated reducing fittings for systens using round duct sections
when forned to the shape of the ASME short flow nozzle, need not conply with
t he maxi mum angl es specifi ed.

.12.1.2 Metallic Flexible Duct
Metallic type duct shall be gal vani zed steel supporting to 8 foot spans.

Duct shall be of corrugated/interlocked, folded and knurled type seam
construction, bendable w thout danage through 180 degrees with a throat
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radi us equal to 1/2 duct dianeter. Duct shall conformto UL 181 and shal
be rated for positive or negative working pressure of 15 inches water gauge
at 350 degrees F when duct is alum num and 650 degrees F when duct is

gal vani zed steel or stainless steel

.12.1.3 Insulated Nonnetal lic Flexible Duct Runouts

Fl exi bl e duct runouts shall be used only where indicated. Runouts shall not
exceed 10 feet in length, shall be preinsulated, factory fabricated, and
conply with NFPA 90A and UL 181. Either field or factory applied vapor
barrier shall be provided. Were coil induction or high velocity units are
supplied with vertical air inlets, a streamined and vaned and mtered el bow
transition piece shall be provided for connection to the flexible duct or
hose. The last elbow to these units, other than the vertical air inlet

type, shall be a die-stanped el bow and not a flexible connector. |Insulated
flexi ble connectors may be used as runouts. The insulation material surface
shall not be exposed to the air stream

.12.1.4 General Service Duct Connectors

A flexible duct connector approximately 6 inches in width shall be provided
where sheet netal connections are made to fans or where ducts of dissimlar
nmetals are connected. For round/oval ducts, the flexible material shall be
secured by stainless steel or zinc-coated, iron clinch-type draw bands. For
rectangul ar ducts, the flexible material |ocked to netal collars shall be
installed using nornmal duct construction nethods. The conposite connector
system shall comply with UL 214 and be classified as "fl ame-retarded
fabrics" in UL-01.

.12.2 Fi brous d ass Ductwork

Fi brous gl ass ductwork will not be provided in lieu of sheet nmetal ductwork
conformto UL 181, Class 1

.12.3 Duct wor k | nsul ati on

Ductwork insulation and related materials shall conformto the requirenents
of Section 15250 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

.12. 4 Duct wor k Accessori es
.12.4.1 Duct Access Doors

Access doors shall be provided in ductwork where indicated and at all air

fl ow nmeasuring devices, autonmatic danpers, fire danpers, coils, thernostats,
and ot her apparatus requiring service and inspection in the duct system and
unl ess ot herwi se shown, shall conformto SMACNA-06. Access doors shall be
provi ded upstream and downstream of air flow nmeasuring primaries and heating
and cooling coils. Doors shall be mninmm 15 by 18 inches, unless otherw se
shown. Where duct size will not accommpdate this size door, the doors shal
be nmade as large as practicable. Doors 24 by 24 inches or larger shall be
provided with fasteners operable fromboth sides. Doors in insulated ducts
shall be the insul ated type.
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2.12.4.2 Fire Danpers

Fire dampers shall be 1-1/2 hour fire rated unl ess otherw se indicated.

Fire dampers shall conformto the requirenments of NFPA 90A and UL 555. Fire
danpers shall be automatic operating type and shall have a dynanmic rating
suitable for the maximumair velocity and pressure differential to which it
will be subjected. Fire danmpers shall be approved for the specific
application and shall be installed according to their listing. Fire danpers
shal | be equi pped with a steel sleeve or adequately sized frane installed in
such a nanner that disruption of the attached ductwork, if any, wll not

i mpair the operation of the danper. Sleeves or frames shall be equi pped

wi th perinmeter mounting angles attached on both sides of the wall or floor
opening. Ductwork in fire-rated floor-ceiling or roof-ceiling assenbly
systens with air ducts that pierce the ceiling of the assenblies shall be
constructed in conformance with UL-05. Fire danpers shall be curtain type
wi th danmper blades in the air streamor single blade type or nulti-bl ade
type]. Danpers shall not reduce the duct or the air transfer opening cross-
sectional area. Danpers shall be installed so that the centerline of the
danper depth or thickness is located in the centerline of the wall,
partition or floor slab depth or thickness. Unless otherw se indicated, the
installation details given in SMACNA-05 and in nanufacturer's instructions
for fire danpers shall be foll owed

2.12.4.3 Splitters and Manual Bal anci ng Danpers

Splitters and manual bal anci ng danpers shall be furnished with accessible
operating nmechani sms. \Where operators occur in finished portions of the
bui | di ng, operators shall be chromiumplated with all exposed edges rounded.
Splitters shall be operated by quadrant operators or 3/16 inch rod brought

t hrough the side of the duct with | ocking setscrew and bushing. Two rods
are required on splitters over 8 inches. Manual volune control danpers
shal | be operated by |ocking-type quadrant operators. Danpers and splitters
shal |l be 2 gauges heavier than the duct in which installed. Unless
otherwi se indicated, nmultil eaf danpers shall be opposed bl ade type with
maxi mum bl ade wi dth of 12 inches. Access doors or panels shall be provided
for all conceal ed danper operators and | ocking setscrews. Unless otherw se
i ndi cated, the |ocking-type quadrant operators for danpers, when installed
on ducts to be thermally insulated, shall be provided wth stand-off
nmounti ng brackets, bases, or adapters to provide clearance between the duct
surface and the operator not |less than the thickness of the insulation
Stand-of f nmounting itens shall be integral with the operator or standard
accessory of the danmper manufacturer. Vol une danpers shall be provided
wher e i ndi cat ed.

2.12.4.4 Air Deflectors and Branch Connecti ons

Air deflectors shall be provided at all duct nounted supply outlets, at al
takeof f or extension collars to supply outlets, at all duct branch takeoff
connections, and at all 90 degree el bows, as well as at all locations as

i ndi cated on the drawi ngs or shown in the Sheet Metal and Air Contractors
Nati onal Association nanuals. Air deflectors, except those installed in 90
degree el bows, shall be provided with an approved nmeans of adjustnent.

Adj ust ment shall be made from easily accessible nmeans inside the duct or
froman adjustnent with sturdy lock on the face of the duct. Wen installed
on ducts to be thermally insul ated, external adjustnents shall be provided
wi th stand-of f mounting brackets, integral with the adjustnment device, to
provi de cl earance between the duct surface and the adjustnent device not
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| ess than the thickness of the thernmal insulation. Air deflectors shall be
factory-fabricated units consisting of curved turning vanes or |ouver bl ades
designed to provide uniformair distribution and change of direction with

m ni mum turbul ence or pressure loss. Air deflectors shall be factory or
field assenbled. Blade air deflectors, also called blade air extractors,
shal | be approved factory fabricated units consisting of equalizing grid and
adj ust abl e bl ade and | ock. Adjustnment shall be easily made fromthe face of
the diffuser or by position adjustnment and | ock external to the duct.

St and- of f brackets shall be provided on insul ated ducts and are descri bed
herein before. Fixed air deflectors, also called turning vanes, shall be
provided in all 90 degree el bows. Turning vanes shall be designed as shown
in the Sheet Metal and Air Condition Contractors National Association
manual s.

.12.5 Duct Sl eeves, Franed Prepared Qpenings, Cosure Collars
.12. 5.1 Duct Sleeves

Duct sl eeves shall be provided for all round ducts 375 nm 15 inches in

di ameter or |ess passing through floors, walls, ceilings, or roof, and
installed during construction of the floor, wall, ceiling, or roof. Round
ducts larger than 375 nmm 15 inches in dianeter and all square, rectangular
and oval ducts passing through floors, walls, ceilings, or roof shall be
installed through framed prepared openings. The Contractor shall be
responsi ble for the proper size and | ocation of sleeves and prepared

openi ngs. Sleeves and franed openings are also required where grilles,
registers, and diffusers are installed at the openings. Franed prepared
openi ngs shall be fabricated from 20 gauge gal vani zed steel, unless
otherwi se indicated. Were sleeves are installed in bearing walls or
partitions, black steel pipe, ASTM A 53, Schedul e 20 shall be used. Sleeve
shall provide 1 inch clearance between the duct and the sleeve or 1 inch
cl earance between the insulation and the sleeve for insulated ducts.

.12.5.2 Franed Prepared Openings

Openi ngs shall have 1 inch clearance between the duct and the opening or 1
i nch cl earance between the insulation and the opening for insulated ducts.

.12.5.3 Cosure Collars

Col lars shall be fabricated of gal vani zed sheet netal not |less than 4 inches
wi de, unless otherw se indicated, and shall be installed on exposed ducts on
each side of walls or floors where sl eeves or prepared openings are
provided. Collars shall be installed tight against surfaces. Collars shal
fit snugly around the duct or insulation. Sharp edges of the collar around
i nsul ated duct shall be ground snooth to preclude tearing or puncturing the
i nsul ati on covering or vapor barrier. Collars for round ducts 15 inches in
di ameter or less shall be fabricated from 20 gauge gal vani zed st eel

Collars for round ducts larger than 15 inches and all square, and
rectangul ar ducts shall be fabricated from 18 gauge gal vani zed st eel

Collars shall be installed with fasteners on maxi rum 6 i nch centers, except
that not less than 4 fasteners shall be used.

.12.5.4 Low Pressure Systens

Low pressure systens shall be defined as a systemw th a total pressure ofl
4 inches water gauge or lower. Sound attenuators shall be provided only

15653 - 24



where indicated, or in lieu of lined ducts. Factory fabricated sound
attenuators shall be constructed of gal vani zed steel sheets. Quter casing
shall be not less than 22 gauge. Acoustical fill shall be fibrous glass.

Net sound reduction shall be as indicated. Values shall be obtained on a
test unit not less than 24 inches by 24 inches outside dinensions nade by a
certified nationally recogni zed i ndependent acoustical |aboratory. Air flow
capacity shall be as indicated or required. Pressure drop through the
attenuator shall not exceed the value indicated, or shall not be in excess
of 15 percent of the total external static pressure of the air handling
system whichever is less. Sound attenuators shall be acoustically tested
with netal duct inlet and outlet sections while under the rated air flow
conditions. Noise reduction data shall include the effects of flanking
pat hs and vibration transm ssion. Sound attenuators shall be constructed to
be airtight when operating at the internal static pressure indicated or
specified for the duct system but in no case less than 2 inch water gauge.

.12.5.5 Acoustical Duct Liner
Acoustical duct lining shall NOT BE USED
.12.6 Diffusers, Registers, and Gilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or

al umi num and shal |l distribute the specified quantity of air evenly over
space i ntended w t hout causing noticeable drafts, air novenent faster than
50 fpmin occupied zone, or dead spots anywhere in the conditioned area.
Qutlets for diffusion, spread, throw, and noise |evel shall be as required
for specified performance. Performance shall be certified in accordance
with ADC 1062: GRD. Inlets and outlets shall be sound rated and certified in
accordance with ADC 1062: GRD. Sound power |evel shall be as indicated.
Diffusers and registers shall be provided with volune danper with accessible
operator, unless otherw se indicated; or if standard with the nmanufacturer
an automatically controlled device will be acceptable. Volume danmpers shal
be opposed bl ade type for all diffusers and registers, except |inear slot

di ffusers. Linear slot diffusers shall be provided with round or elliptica
bal anci ng danpers. Were the inlet and outlet openings are |ocated | ess
than 7 feet above the floor, they shall be protected by a grille or screen

i n accordance with NFPA 90A

.12.6.1 Diffusers

Di ffuser types shall be as indicated. Ceiling nounted units shall be

furni shed with anti smudge devi ces, unless the diffuser unit mninizes
ceiling snudgi ng through design features. Diffusers shall be provided with
air deflectors of the type indicated. Air handling troffers or conbination
light and ceiling diffusers shall conformto the requirenments of UL-03 for
t he interchangeabl e use as cooled or heated air supply diffusers or return
air units. Ceiling nounted units shall be installed with rinms tight against
ceiling. Sponge rubber gaskets shall be provided between ceiling and
surface nounted diffusers for air |eakage control. Suitable trimshall be
provi ded for flush nmounted diffusers. Duct collar connecting the duct to
di ffuser shall be airtight and shall not interfere with volume controller
Return or exhaust units shall be simlar to supply diffusers.
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2.12.6.2 Registers and Gilles

Units shall be four-way directional-control type, except that return and
exhaust registers may be fixed horizontal or vertical louver type simlar in
appearance to the supply register face. Registers shall be provided with
sponge-rubber gasket between flanges and wall or ceiling. Wall supply

regi sters shall be installed at |least 6 inches below the ceiling unless
otherwi se indicated. Return and exhaust registers shall be |l ocated 6 inches
above the floor unless otherw se indicated. Four-way directional control
may be achieved by a grille face which can be rotated in 4 positions or by
adj ustment of horizontal and vertical vanes. Gilles shall be as specified
for registers, wthout volune control danper.

2.12. 7 Louvers

Louvers shall be furnished for installation in exterior walls which are
directly connected by ductwork to air handling equi pment. Louver bl ades
shal |l be fabricated from anodi zed al um num or gal vani zed steel sheets, and
shal |l be provided with a frame of gal vani zed steel or alum num structura
shapes. Sheet netal thickness and fabrication shall conform toSMACNA- 06.

Bl ades shall be accurately fitted and secured to franes. Edges of |ouver

bl ades shall be folded or beaded for rigidity and baffled to exclude driving
rain. Louver shall be provided with bird screen. Louvers shall bear AMCA
Certified Ratings Seal for air performance and water penetration ratings as
described in AMCA 500.

2.12.8 Val ves

Val ves shall be O ass 125 and shall be suitable for the intended
application. Valves shall neet the material, fabrication and operating
requi renents of ASME B31.1. Chain operators shall be provided for val ves
| ocated 10 feet or higher above the fl oor

2.12.8.1 CGate Val ves

Gate valves 2-1/2 inch and smaller shall conformto MSS SP-80 and shall be
bronze with rising stemand threaded, soldered, or flanged ends. Gate

val ves 3 inches and | arger shall conformto MSS SP-70, Type I, Il, O ass
125, Design OF and shall be cast iron with bronze trim outside screw and
yoke, and flanged or threaded ends.

2.12.8.2 d obe and Angle Val ves

G obe valves 2-1/2 inch and smaller shall conformto MSS SP-80 and shall be
bronze with threaded, soldered, or flanged ends. @ obe valves 3 inches and
| arger shall conformto MSS SP-85 and shall be cast iron with bronze trim
and flanged or threaded ends.

2.12.8.3 Check Val ves
Check valves 2-1/2 inch and snaller shall conformto MSS SP-80 and shall be
bronze with threaded, soldered, or flanged ends. Check valves 3 inches and

| arger shall conformto MSS SP-71, Type I, Il, Ill, or 1V, dass 125 or 150
and shall be cast iron with bronze trimand flanged or threaded ends.
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2.12.8.4 Plug Val ves

Tapered type valves, with a positive pressure seal ant system providing for
direct application of unseating pressure to the smaller end of the plug in
all operating positions shall be used. Sealant grooves shall be arranged so
as to conpletely surround the ports with the plug in the closed position and
to prevent bypassing of sealant pressure to the line fluid passages in any
position of the plug.

2.12.8.5 Ball Valves
Bal I val ves should be used only for drain val ves

Ball valves 1/2 inch and larger shall conformto MSS SP-72 or MSS SP-110 and
shal |l be ductile iron or bronze with threaded, soldered, or flanged ends.

2.12.8.6 Butterfly Val ves

Butterfly valves shall be in accordance with MSS SP-67, Type 1 and shall be
2 flange or lug wafer type, and shall be bubble tight at 150 psi. Valve
bodi es shall be cast iron, nalleable iron, or steel. Valves smaller than 8
i nches shall have throttling handles with a nmini mum of seven | ocking
positions. Valves in insulated |lines shall have extended neck to
accommodat e i nsul ati on thickness.

2.12.9 Accessori es
2.12.9.1 Flexible Pipe Connectors

Fl exi bl e pi pe connectors shall be designed for 150 psi service as
appropriate for the static head plus the system head, and 250 degrees F for
grooved end flexible connectors. The flexible section shall be constructed
of rubber, tetrafluoroethylene resin, or corrosion-resisting steel, bronze,
nonel , or gal vani zed steel. The flexible section shall be suitable for

i ntended service with end connections to match adjacent piping. Flanged
assenblies shall be equipped with lint bolts to restrict maxi numtravel to
the manufacturer's standard lints. Unless otherw se indicated, the |ength
of the flexible connectors shall be as recommended by the manufacturer for
the service intended. Internal sleeves or liners, conpatible with
circulating nedium shall be provided when recommended by the manufacturer.
Covers to protect the bellows shall be provided where indicated.

2.12.9.2 Sol der

Sol der for water piping shall be in accordance with ASTM B 32, all oy grade
50B.

2.12.10 Expansion Joints
2.12.10.1 Slip-Tube Joints

Expansi on joints shall provide for either single or double slip of the
connected pipes, as required or indicated, and for not |less than the
traverse indicated. The joints shall be designed for working tenperature
and pressure suitable for the application, but not |ess than 150 psi, and
shal |l be in accordance with applicable requirenents of EJMA-01 and ASME
B31.1. End connections shall be flanged or beveled for welding as
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i ndi cated. Joints shall be provided with an anchor base where required or

i ndi cated. \Where adjoining pipe is carbon steel, the sliding slip shall be
seanl ess steel plated with a mnimumof 5 mls of hard chrone in accordance
with ASTM B 650. Joint conponents shall be suitable for the intended
service. Initial settings shall be made in accordance with the

manuf acturer's recommendati ons to conpensate for anbient tenperature at tine
of installation. Pipe alignnment guides shall be installed as recomended by
the joint manufacturer. Pipe alignnent guides shall in no case be nore than
5 feet from expansion joints except for pipe 4 inches or smaller. Pipe

al i gnment guides on pipe 4 inches or snaller shall be installed not nore
than 2 feet fromexpansion joints. Service outlets shall be provi ded where
i ndi cat ed.

.12.10.2 Bell ows Type Joints

Bel lows type joints shall be flexible, guided expansion joints. The
expansi on el ement shall be stabilized corrosion resistant steel. Bellows
type expansion joints shall conformto the applicable requirenents of EJMA-
01 and ASME B31.1 with internal sleeves. Cuiding of piping on both sides of
expansion joint shall be in accordance with the published recommendati ons of
t he manufacturer of the expansion joint. The joints shall be designed for
the working tenperature and pressure suitable for the application but not

| ess than 150 psi.

. 13 REFRI GERANT PI PI NG

Refri gerant piping, valves, fittings, and accessories shall conformto the
requi renents of ASHRAE 15 and ASME B31.5, except as specified.

.13.1 St eel Pipe

Steel pipe for refrigerant service shall conformto ASTM A 53, Schedul e 40,
Type E or S, Grades A or B. Type F pipe shall not be used.

.13.2 Joints and Fittings, Steel Pipe

Joints and fittings shall be steel butt-welding, socket-welding, or
mal | eabl e iron threaded type. Pipe shall be wel ded except that joints on
lines 2 inches and snaller nmay be threaded. Threads shall be tapered type
conformng to ASME B1.20.1. The nalleable iron threaded type fitting shal
be of a weight corresponding to adjacent pipe. Flanges and flange faces of
fittings shall be tongue-and-groove type with gaskets suitable for the
refrigerant used; size 1 inch and smaller shall be oval, two-bolt type; size
above 1 inch, up to and including4 inches, shall be square four-bolt type;
and sizes over 4 inches shall be round.

.13.3 St eel Tubi ng

Steel tubing for refrigeration service shall be in accordance with ASTM A
334, Grade 1. Tubing with a nominal dianeter of 3/8 inch through 1/2 inch
shal |l have a wall thickness of 0.049 inches. Tubing with a nom nal dianeter
of 3/4 inch through 2 inches shall have a wall thickness of 0.065 inches.
Tubing with a nom nal diameter of 2 1/2 inches through 4 inches shall have a
wal I thickness of 0.095 inches. Steel tubing shall be cold-rolled,

el ectric-forged, welded-steel. One end of the tubing shall be provided with
a socket. Steel tubing shall be cleaned, dehydrated, and capped.
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2.13. 4 Joints and Fittings, Steel Tubing

Joints and fittings shall be socket type provided by the steel tubing
manuf act urer.

2.13.5 Copper Tubi ng

Copper tubing shall conformto ASTM B 280 anneal ed or hard drawn as

requi red. Copper tubing shall be soft anneal ed where bending is required
and hard drawn where no bending is required. Soft anneal ed copper tubing
shall not be used in sizes larger than 1-3/8 inches. Joints shall be brazed
except that joints on lines 7/8 inch and smaller may be fl ared.

2.13.6 Joints and Fittings, Copper Tubing

Copper tube joints and fittings shall be flare joint type with short-shank
flare, or solder-joint pressure type. Joints and fittings for brazed joint
shal | be wrought-copper or forged-brass sweat fittings. Cast sweat-type
joints and fittings shall not be allowed for brazed joints.

2.13. 7 Val ves

Val ves shall be pressure and tenperature rated for contained refrigerant
service and shall conply with ASME B31.5. Metals of construction shall be
ferrous or copper based. Atnosphere exposed valve stens shall be stainless
steel or corrosion resistant nmetal plated carbon steel. Valve body
connections shall be brazed or wel ded socket, flanged or conbination
thereof. Threaded connections shall not be used, except in pilot pressure
or gauge |ines where nmintenance di sassenbly is required and wel ded fl anges
cannot be used. Valves shall be suitable for or fitted with extended copper
ends for brazing in-place w thout disassenbly. Ferrous body val ves shall be
fitted with factory fabricated and brazed copper transitions. To mninmnze
system pressure drops, where practicable, globe valves shall be angle body
type, and straight |ine valves shall be full port ball type. Control valve
inlets shall be fitted with integral or adapted strainer or filter where
recomended or required by nmanufacturer. Valves shall be cleaned and seal ed
noi sture-tight.

2.13.7.1 Refrigerant-Stop Val ves

Val ves, in sizes through 5/8 inch, shall be handwheel operated, straight or
angl e, packl ess di aphragm gl obe type with back-seating stem brazed ends,
except where SAE flare or retained seal cap connections are required. In
sizes over 5/8 inch, valves shall be globe or angle type, wench operated

wi th ground-finish stens, or ball valves, packed especially for refrigerant
service, back seated, and provided with seal caps. Refrigerant isolation
and shut-off valves shall have retained or captive spindles and facilities
for tightening or replacenment of the gl and packi ng under line pressure as
applicable. Stop valves shall have back-seating plated steel stem bolted
bonnet in sizes 1-1/8 inches OD and larger, integral or flanged transition
brazed socket. Valves in sizes through 2-1/2 inches shall be end-entry body
assenbly, full-port, floating ball type, with equalizing orifice fitted
chrone plated ball, seats and seals of tetrafluoroethylene, chrone plated or
stainl ess steel stem and seal cap. In sizes 100 mm (4 inch) 4 inch IPS and
larger, and in smaller sizes where carbon steel piping is used, valve bodies
shal | be tongue and groove flanged and conplete with mating flange, gaskets
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and bolting for socket or butt-weld connection. Purge, charge and receiver
val ves shall be of nmanufacturer's standard configuration

.13.7.2 Check Val ves

Val ve shall be designed for service application, spring-loaded type where
required.

.13.7.3 Liquid Sol enoid Val ves

Val ves shall conply with ARl 760 and be suitable for continuous duty wth
appl i ed vol tages 15 percent under and 5 percent over nominal rated voltage
at maxi nrum and mi ni mum encountered pressure and tenperature service
conditions. Valves shall be direct-acting or pilot-operating type,

packl ess, except that packed stem seal capped, manual |ifting provisions
shal | be furnished. Solenoid coils shall be noisture-proof, UL approved,
totally encapsul ated or encapsul ated and netal jacketed as required. Valves
shal | have safe working pressure of 400 psi and a naximum operating pressure
differential of at |east 200 psi at 85 percent rated voltage. Valves shal
have an operating pressure differential suitable for the refrigerant used.

.13.7.4 Expansion Val ves
Expansi on val ves conformto requirenments of ARl 750. Valve shall be of the

di aphragm and spring type with internal or external equalizers, and bulb and
capillary tubing. Valve shall be provided with an external superheat

adjustment along with a seal cap. Internal equalizers may be utilized where
flowing refrigerant pressure drop between outlet of the valve and inlet to
the evaporator coil is negligible and pressure drop across the evaporator is

| ess than the pressure difference corresponding to 2 degrees F of saturated
suction tenperature at evaporator conditions. Bulb charge shall be

determ ned by the manufacturer for the application and such that liquid will
remain in the bulb at all operating conditions. Gas limted liquid charged
val ves and other valve devices for limting evaporator pressure shall not be
used without a distributor or discharge tube or effective nmeans to prevent

| oss of control when bulb beconmes warner than valve body. Pilot-operated
val ves shall have a characterized plug to provide required nodul ating
control. A de-energized solenoid valve may be used in the pilot line to
close the main valve in lieu of a solenoid valve in the main liquid |Iine.

An isol atabl e pressure gauge shall be provided in the pilot line, at the
mai n val ve. Automatic pressure reducing or constant pressure regul ating
expansi on val ves nay be used only where indicated or for constant evaporator
| oads.

.13.7.5 Safety Relief Valve

Val ve shall be the two-way type. Single type valves shall be used only
where indicated. Valve shall bear the ASME code synbol. Valve capacity
shal|l be certified by the National Board of Boiler and Pressure Vesse

I nspectors. Valve shall be of an autonmmtically reseating design after
activation.

.13.7.6 Evaporator Pressure Regul ators, Direct-Acting
Val ve shall include a diaphragni spring power assenbly, external pressure

adjustnment with seal cap, and pressure gauge port. Valve shall nmaintain a
constant inlet pressure by balancing inlet pressure on diaphragm agai nst an
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adj ustable spring | oad. Pressure drop at system design |oad shall not
exceed the pressure difference corresponding to a 2 degrees F change in
saturated refrigerant tenperature at evaporator operating suction
tenperature. Spring shall be selected for indicated naxi mum al | owabl e
suction pressure range.

.13.7.7 Refrigerant Access Val ves

Refri gerant access val ves and hose connections shall be in accordance with
ARl 720

.13.8 Accessori es

.13.8.1 Vibration Danpeners

Danpeners shall be of the all-netallic bellows and woven-wire type

.13.8.2 Flexible Pipe Connectors

Connector shall be pressure and tenperature rated for the service in
accordance with ASHRAE 15 and ASME B31.5. Connector shall be a conposite of
i nterior corrugated phosphor bronze or Type 300 Series Stainless steel, as
required for fluid service, with exterior reinforcenent of bronze, stainless
steel or nonel wire braid. Assenbly shall be constructed with a safety
factor of not less than 4 at 300 degrees F. Unless otherw se indicated, the
I ength of a flexible connector shall be as recomrended by the nanufacturer
for the service intended.

.13.8.3 Brazing Materials

Brazing naterials for refrigerant piping shall be in accordance with AW
A5.8, Cassification BCuP-5.

.14 DRAIN AND M SCELLANEQUS PI PI NG

Pi ping, fittings, valves and accessories for drain and niscellaneous
services shall be in accordance with Section 15400 PLUMBI NG GENERAL
PURPOSE.

. 15 FABRI CATI ON

.15.1 Factory Coating

Unl ess ot herwi se specified, equipnent and conponent itens, when fabricated
fromferrous nmetal, shall be factory finished with the manufacturer's
standard finish, except that itens |ocated outside of buildings shall have
weat her resistant finishes.

.15.2 Field Painting

Painting required for surfaces not otherw se specified, and finish painting

of items only prined at the factory are specified in Section 09900 PAI NTI NG
GENERAL.
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2.15.2.1 Color Coding

Col or coding for piping identification is specified in Section 09900
PAI NTI NG GENERAL.

2.15.2.2 Color Coding Schene

A col or coding schene for |ocating hidden piping shall be in accordance wth
Section 15400 PLUMBI NG, GENERAL PURPCSE.

3  EXECUTI ON
3.1 | NSTALLATI ON

Work shall be performed in accordance with the nanufacturer's published

di agranms, recomendations, and equi pment warranty requirements. \Were

equi pment is specified to conformto the requirenents of ASVE BPV VIII Div 1
and ASME BPV | X, the design, fabrication, and installation of the system
shall conformto ASME BPV VIII Div 1 and ASME BPV | X

3.1.1 Equi pnent

Refrigeration equi pnent and the installation thereof shall conformto ASHRAE
15. Necessary supports shall be provided for all equi pment, appurtenances,
and pipe as required, including franes or supports for conpressors, punps,
cooling towers, condensers, and simlar itens. Conpressors shall be
isolated fromthe building structure. |f mechanical vibration isolators are
not provided, vibration absorbing foundations shall be provided. Each
foundati on shall include isolation units consisting of machine and fl oor or
foundati on fastenings, together with internmediate isolation material. O her
floor-nounted equi pnent shall be set on not less than a 150 nm 6 inch
concrete pad doweled in place. Concrete foundations for floor nmounted punps
shal |l have a mass equivalent to three tines the weight of the conponents,
punp, base plate, and notor to be supported. In |lieu of concrete pad
foundati on, concrete pedestal block with isolators placed between the
pedestal block and the fl oor may be provided. Concrete pedestal bl ock shal
be of mass not |less than three tinmes the conbi ned punp, notor, and base

wei ghts. Isolators shall be selected and sized based on | oad-bearing

requi renents and the | owest frequency of vibration to be isolated. Lines
connected to punps nmounted on pedestal blocks shall be provided with
flexible connectors. Foundation draw ngs, bolt-setting infornation, and
foundati on bolts shall be furnished prior to concrete foundation
construction for all equipnment indicated or required to have concrete
foundati ons. Concrete for foundations shall be as specified in Section
03300 CAST-I| N- PLACE STRUCTURAL CONCRETE. Equi pnent shall be properly

| evel ed, aligned, and secured in place in accordance with nmanufacturer's

i nstructions.

3.1.2 Mechani cal Room Ventil ati on

Mechani cal roonms containing refrigeration conponents or equi pment shall be
ventilated to the outdoors. Refrigerant relief device vent piping which is
not returned to the systemshall be routed to the atnosphere. Relief piping
shal | be supported i ndependently of relief device and braced agai nst
reaction forces. The ventilation systemshall be in accordance with Section
15895 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM
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3.1.3 Building Surface Penetrations

Sl eeves in nonload bearing surfaces shall be gal vani zed sheet netal,
conformng to ASTM A 653, Coating Cass G 90, 20 gauge. Sleeves in |oad
bearing surfaces shall be uncoated carbon steel pipe, conforning to ASTM A
53. Sealants shall be applied to noisture and oil-free surfaces and

el astomers to not less than 1/2 inch depth. Sleeves shall not be installed
in structural menbers.

3.1.3.1 CGeneral Service Areas

Each sl eeve shall extend through its respective wall, floor, or roof, and
shall be cut flush with each surface. Pipes passing through concrete or
masonry wall or concrete floors or roofs shall be provided with pipe sleeves
fitted into place at the tine of construction. Sleeves shall be of such
size as to provide a mininumof 1/4 inch all-around cl earance between bare
pi pe and sl eeves or between jacketed-insulation and sl eeves. Except in pipe
chases or interior walls, the annul ar space between pi pe and sl eeve or

bet ween jacket over-insulation and sleeve shall be sealed in accordance with
Section 07920 JO NT SEALI NG

3.1.3.2 \Waterproof Penetrations

Pi pes passing through roof or floor waterproofing nenbrane shall be
installed through a 17-ounce copper sleeve, or a 0.032 inch thick al um num
sl eeve, each within an integral skirt or flange. Flashing sleeve shall be
suitably formed, and skirt or flange shall extend not |ess than 8 inches
fromthe pipe and be set over the roof or floor nenbrane in a trowel ed
coating of bitum nous cement. The flashing sleeve shall extend up the pipe
a mnimumof 2 inches above the roof or floor penetration. The annul ar
space between the flashing sleeve and the bare pipe or between the flashing
sl eeve and the netal -jacket-covered insulation shall be seal ed as indicated.
Penetrations shall be sealed by either one of the foll owi ng nethods.

a. Waterproofing Canping Flange: Pipes up to and including 250 nm 10
i nches in dianeter passing through roof or floor waterproofing
menbrane may be installed through a cast iron sleeve with caul ki ng
recess, anchor lugs, flashing clanp device, and pressure ring with
brass bolts. Waterproofing nenbrane shall be clanped into place
and seal ant shall be placed in the caul ki ng recess.

b. Modul ar Mechani cal Type Sealing Assenbly: In lieu of a waterproofing
cl ampi ng fl ange and caul ki ng and seal i ng of annul ar space between
pi pe and sl eeve or conduit and sl eeve, a nodul ar nechani cal type
sealing assenbly nmay be installed. Seals shall consist of
i nterlocking synthetic rubber |inks shaped to continuously fill the
annul ar space between the pipe/conduit and sl eeve with corrosion
protected carbon steel bolts, nuts, and pressure plates. Links
shal | be | oosely assenbled with bolts to forma continuous rubber
belt around the pipe with a pressure plate under each bolt head and
each nut. After the seal assenbly is properly positioned in the
sl eeve, tightening of the bolt shall cause the rubber sealing
el ements to expand and provide a watertight seal rubber sealing
el ements to expand and provide a watertight seal between the
pi pe/ conduit seal between the pipe/conduit and the sleeve. Each
seal assenbly shall be sized as recommended by the nmanufacturer to
fit the pipe/conduit and sl eeve involved. The Contractor electing
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to use the nodul ar nechani cal type seals shall provide sleeves of
t he proper dianeters.

3.1.3.3 Fi re- Rat ed Penetrations

Penetration of fire-rated walls, partitions, and floors shall be seal ed as
specified in Section 07270 FlI RESTOPPI NG

3.1.3. 4 Escut cheons

Fi ni shed surfaces where exposed piping, bare or insulated, pass through
floors, walls, or ceilings, except in boiler, utility, or equipment roons,
shall be provided with escutcheons. \Were sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering.

3.1.4 Access Panel s

Access panels shall be provided for all conceal ed val ves vents, controls,
and itens requiring inspection or nmaintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nay be serviced and
mai nt ai ned or conpletely renoved and replaced. Access panels shall be as
specified in Section 05500 M SCELLANEQUS METALS.

3.1.5 CGeneral Piping Installation
3.1.5.1 Brazed Joints

Brazing shall be perfornmed in accordance with AW5S-01, except as nodified
herein. During brazing, the pipe and fittings shall be filled with a
pressure regul ated inert gas, such as nitrogen, to prevent the fornation of
scale. Before brazing copper joints, both the outside of the tube and the
inside of the fitting shall be cleaned with a wire fitting brush until the
entire joint surface is bright and clean. Brazing flux shall not be used.
Surplus brazing material shall be renpved at all joints. Steel tubing
joints shall be nmade in accordance with the nanufacturer's reconmendati ons.
Joints in steel tubing shall be painted with the same material as the baked-
on coating within 8 hours after joints are nade. Tubing shall be protected
agai nst oxidation during brazing by continuous purging of the inside of the
pi pi ng using nitrogen. Piping shall be supported prior to brazing and not
be sprung or forced.

3.1.5.2 Threaded Joints

Threaded joints shall be made with tapered threads and made tight with PTFE
tape conplying with ASTM D 3308 or equival ent thread-joint conpound applied
to the male threads only. Not nore than three threads shall show after the
joint is made.

3.1.5.3 Vel ded Joints

Wel ded joints in steel refrigerant piping shall be fusion-welded. Changes
in direction of piping shall be made with welded fittings only; mtering or
not chi ng pipe or other simlar construction to formelbows or tees will not
be permitted. Branch connections shall be made with wel ding tees or forged
wel di ng branch outlets. Steel pipe shall be thoroughly cleaned of all scale
and foreign natter before the piping is assenbled. During welding, the pipe
and fittings shall be filled with a pressure regul ated inert gas, such as
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nitrogen, to prevent the formation of scale. Beveling, alignment, heat
treatment, and inspection of weld shall conformto ASME B31.1. Weld defects
shall be renoved and rewel ded at no additional cost to the Governnent.

El ectrodes shall be stored and dried in accordance with AW D1.1 or as
recomended by the manufacturer. Electrodes that have been wetted or that
have | ost any of their coating shall not be used.

.1.5.4 Flanged Joints

Fl anged joints shall be assenbled square end tight with nmatched fl anges,
gaskets, and bolts. Gaskets shall be suitable for use with the refrigerants
to be handl ed. When steel refrigerant piping is used, union or flange
joints shall be provided in each line innmedi ately precedi ng the connection
to each piece of equi pnent requiring nmai ntenance, such as conpressors,

coils, refrigeration equipnent, control valves, and other simlar itens.

.1.5.5 Fl ared Connecti ons

When flared connections are used, a suitable lubricant shall be used between
the back of the flare and the nut in order to avoid tearing the flare while
tightening the nut.

.1.5.6 Directional Changes

Changes in direction shall be made with fittings, except that bendi ng of
pi pe 4 inches and smaller will be permitted, provided a pipe bender is used
and wi de weep bends are fornmed. The centerline radius of bends shall not be
| ess than 6 dianeters of the pipe. Bent pipe showi ng kinks, winkles,
flattening, or other malfornations will not be accepted.

.1.5.7 Functional Requirenents

Hori zontal supply mains shall pitch down in the direction of flow as

i ndi cated. The grade shall not be less than 1 inch in 40 feet. Reducing
fittings shall be used for changes in pipe sizes. Open ends of pipelines
and equi pnent shall be capped or plugged during installation to keep dirt or
other foreign materials out of the system Pipe not otherw se specified
shal | be uncoated. Connections to appliances shall be made with nall eabl e
iron unions for steel pipe 2-1/2 inches or less in dianeter, and with
flanges for pipe 3 inches or nore in dianeter. Connections between ferrous
and copper piping shall be electrically isolated fromeach other with
dielectric unions or flanges. Piping located in air plenums shall conform
to NFPA 90A requirenents. Pipe and fittings installed in inaccessible
conduits or trenches under concrete floor slabs shall be wel ded.

.1.5.8 Val ves

I solation gate or ball valves shall be installed on each side of each piece
of equi pnent, at the midpoint of all |ooped mains, and at any other points
i ndi cated or required for draining, isolating, or sectionalizing purpose.

I sol ati on val ves may be onmitted where bal anci ng cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal |ines shall be installed
with stens horizontal or above.
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3.1.6 Refrigeration Piping

Unl ess ot herwi se specified, pipe and fittings installation shall conformto
requi renents of ASME B31.5. Pipe shall be cut accurately to nmeasurenent
established at the jobsite and worked into place w thout springing or
forcing. Cutting or otherw se weakening of the building structure to
facilitate piping installation will not be permtted without witten
approval . Pipes shall be cut square, shall have burrs renoved by ream ng
and shall be installed in a manner to permt free expansion and contraction
wi t hout damage to joints or hangers. Filings, dust, or dirt shall be wi ped
frominterior of pipe before connections are nade.

3.1.6.1 Directional Changes

Changes in direction shall be made with fittings, except that bendi ng of
pipe 4 inches and snmaller will be permtted, provided a pipe bender is used
and wi de-sweep bends are forned. The centerline radius of bends shall not
be less than 6 dianeters of the pipe. Bent pipe show ng kinks, winkles, or
other mal formations will not be accepted.

3.1.6.2 Functional Requirenents

Pi ping shall be installed 1/2 inch per 10 feet of pipe in the direction of
flow to ensure adequate oil drainage. Open ends of refrigerant |ines or
equi pnment shall be properly capped or plugged during installation to keep
noi sture, dirt, or other foreign material out of the system Piping shal
remai n capped until installation. Equipnment piping shall be in accordance
wi th the equi prent manufacturer's recommendati ons and the contract draw ngs.

3.1.6.3 Manual Val ves

Stop valves shall be installed on each side of each piece of equipnent such
as conpressors, condensers, evaporators, receivers, and other simlar itens
in multiple-unit installation, to provide partial systemisolation as
required for maintenance or repair. Angle and gl obe val ves shall be
installed with stenms horizontal unless otherwi se indicated. Ball valves
shall be installed with stens positioned to facilitate operation and

mai nt enance. |solating valves for pressure gauges and sw tches shall be
external to thermal insulation. Safety switches shall not be fitted with
isolation valves. Thernmal wells for insertion thernonmeters and thernostats
shal | extend beyond thermal insulation surface not less than 1 inch. Filter
dryers having access ports may be considered a point of isolation. Purge
val ves shall be provided at all points of systems where accumul ated non-
condensi bl e gases woul d prevent proper system operation. Valves shall be
furnished to match |ine size, unless otherw se indicated or approved.

3.1.6.4 Val ve |l dentification

Each system val ve, including those which are part of a factory assenbly,
shal | be tagged. Tags shall be in al phanuneric sequence, progressing in
direction of fluid flow Tags shall be enbossed, engraved, or stanped
plastic or nonferrous netal of various shapes, sized approxinately 1-3/8
i nch dianeter, or equival ent dinension, substantially attached to a
conponent or imedi ately adjacent thereto. Tags shall be attached with
nonferrous, heavy duty, bead or link chain, 14 gauge annealed wire, nylon
cabl e bands or as approved. Tag nunbers shall be referenced in Operation
and Mai ntenance Manual s and system di agrans.
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3.1.6.5 Vibration Danpers

Vi bration danmper shall be provided in the suction and di scharge |ines on
spring nounted conpressors. Vibration danpers shall be installed parallel
with the shaft of the conpressor and be anchored firmy at the upstream end
on the suction Iine and the downstreamend in the discharge |ine.

3.1.6.6 Filter Dryer

Aliquid line filter dryer shall be provided on each refrigerant circuit

| ocated such that all liquid refrigerant passes through a filter dryer
Dryers shall be sized in accordance with the manufacturers reconmendations.
A dryer shall be installed such that it can be isolated fromthe system the
i sol ated portion of the system evacuated, and the filter dryer replaced.
Dryers shall be installed in the horizontal position except replaceable core
filter dryers nay be installed in the vertical position with the access
flange on the bottom

3.1.7 Piping Supports

Refri gerant pipe supports shall be in accordance with ASME B31.5. Hangers
used to support piping 2 inches and | arger shall be fabricated to permt
adequat e adj ustnent after erection while still supporting the load. Pipe
gui des and anchors shall be installed to keep pipes in accurate alignnent,
to direct the expansi on novenent, and to prevent buckling, swaying, and
undue strain. Piping subjected to vertical novenment, when operating
tenper atures exceed anmbi ent tenperatures, shall be supported by variable
spring hangers and supports or by constant support hangers.

3.1.7.1 Structural Attachnents

Attachment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shal |l not be attached to netal decking. Masonry anchors for overhead
applications shall be constructed of ferrous materials only. Material used
for support shall be as specified under Section 05210 STRUCTURAL STEEL.

3.1.8 Pipe Hangers, Inserts, and Supports
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-
69, except as nodified herein. Pipe hanger types 5, 12, and 26 shall not be
used.

3.1.8.1 Hangers

Type 3 shall not be used on insulated piping. Type 24 may be used only on
trapeze hanger systemnms or on fabricated franes.

3.1.8.2 Inserts
Type 18 inserts shall be secured to concrete forns before concrete is

pl aced. Continuous inserts which allow nore adjustments nay be used if they
otherwi se neet the requirenents for Type 18 inserts.
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3.1.8.3 Cdanps

Type 19 and 23 C-clanmps shall be torqued per MSS SP-69 and have both
| ocknuts and retaining devices, furnished by the manufacturer. Field-
fabricated C-clanp bodies or retaining devices are not acceptable.

3.1.8.4 Angle Attachnents

Type 20 attachnents used on angl es and channels shall be furnished with an
added nal | eabl e-iron heel plate or adapter
3.1.8.5 Saddl es and Shi el ds

VWhere Type 39 saddle or Type 40 shield are pernmitted for a particul ar pipe
attachnment application, the Type 39 saddl e, connected to the pipe, shall be
used on all pipe 4 inches and | arger when the tenperature of the nediumis
60 degrees F or higher. Type 40 shields shall be used on all piping |ess
than 4 inches and all piping 4 inches and |arger carrying nediumless than
60 degrees F. A high density insulation insert of cellular glass shall be
used under the Type 40 shield for piping 2 inches and | arger.

3.1.8.6 Horizontal Pipe Supports

Hori zontal pipe supports shall be spaced as specified in MSS SP-69 and a
support shall be installed not over 1 foot fromthe pipe fitting joint at
each change in direction of the piping. Pipe supports shall be spaced not
over 1.5 m5 feet apart at val ves.

3.1.8.7 Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade, and
at intervals of not nore than 4.5 m 15 feet, not nore than2.4 m8 feet from
end of risers, and at vent termni nations.

3.1.8.8 Pipe Cuides

Type 35 guides using, steel, reinforced pol ytetrafl uoroethyl ene (PTFE) or
graphite slides shall be provided where required to allow | ongitudinal pipe
nmovement. Lateral restraints shall be provided as required. Slide
materials shall be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered.

3.1.8.9 Steel Slides

Where steel slides do not require provisions for restraint of |latera
novenment, an alternate guide nethod nay be used. On piping 100 mm (4
inches) 4 inches and larger, a Type 39 saddle shall be used. On piping
under 100 nm (4 inches), 4 inches, a Type 40 protection shield may be
attached to the pipe or insulation and freely rest on a steel slide plate.

3.1.8.10 High Tenperature Cuides with Cradles

Where there are high systemtenperatures and welding to piping is not
desirable, then the Type 35 guide shall include a pipe cradle, welded to the
gui de structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide naterial by at least 100 mm 4 inches, or by an
anount adequate for the insulation, whichever is greater
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3.1.8.11 Miltiple Pipe Runs

In the support of nmultiple pipe runs on a comopn base nmenber, a clip or
clamp shall be used where each pipe crosses the base support nenber.
Spaci ng of the base support nenbers shall not exceed the hanger and support
spacing required for an individual pipe in the nultiple pipe run

3.1.9 Pipe Alignment Cuides

Pi pe alignment gui des shall be provided where indicated for expansion | oops,
of fsets, and bends and as recomended by the manufacturer for expansion
joints, not to exceed 5 feet on each side of each expansion joint, and in
lines 4 inches or smaller not more than 2 feet on each side of the joint.

3.1.10 Pi pe Anchors

Anchors shall be provided wherever necessary or indicated to |ocalize
expansion or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in the
nost effective manner to secure the desired results using turnbuckles where
requi red. Supports, anchors, or stays shall not be attached where they will
injure the structure or adjacent construction during installation or by the
wei ght of expansion of the pipeline. Were pipe and conduit penetrations of
vapor barrier sealed surfaces occur, these itens shall be anchored

i medi ately adj acent to each penetrated surface, to provide essentially zero
nmovermrent within penetration seal. Detailed drawi ngs of pipe anchors shal

be subnmitted for approval before installation

3.1.11 Pi ping Identification

Each pi ping systemand direction of fluid flow shall be identified in
accordance with applicable provisions of ANSI A13.1 with col or coded, water,
noi sture and broad-spectrumtenperature resistant, plastic |abels.

3.1.12 Met al Duct wor k

Installation shall be in accordance with SMACNA-06 unl ess ot herw se

i ndi cated. Duct supports for sheet netal ductwork shall be in accordance

wi th SMACNA- 06, unl ess ot herwi se specified. Friction beam clanps indicated
in SMACNA-06 will not be used. Supports on the risers shall allow free
vertical noverment of the duct. Supports shall be attached only to
structural fram ng menbers and concrete slabs. Supports shall not be
anchored to netal decking unless a neans is provided and approved for
preventing the anchor from puncturing the metal decking. Were supports are
requi red between structural frani ng nenbers, suitable internediate netal
fram ng shall be provided. Were Cclanps are used, retainer clips shall be
provi ded.

3.1.13 Acoustical Duct Lining
Li ni ng shall not be used.
3.1.14 Field Applied Insulation

Field applied insulation shall be as specified in Section 15250 THERVAL
| NSULATI ON FOR MECHANI CAL SYSTEMS
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3.1.15 Factory Applied Insulation

Refrigerant suction |lines between an evaporator and conpressors shall be
insulated with not less than 3/4 inch thick unicellular plastic foam

3.1.16 Framed | nstructions

Franed instructions shall be framed under glass or |anm nated plastic and be
posted where directed. Instructions shall include equiprment |ayout, wring
and control diagrans, piping, valves and control sequences, and typed
condensed operation instructions. The condensed operation instructions
shal | include preventative maintenance procedures, nethods of checking the
system for normal and safe operation, and procedures for safely starting and
stoppi ng the system The instructions shall be posted before acceptance
testing of the system

3.2 TESTS

Tests shall be conducted in the presence of the Contracting O ficer
Uilities for testing shall be provided as specified in the SPECI AL CONTRACT
REQUI REMENTS. Water and electricity required for the tests will be

furni shed by the Governnment. Any material, equipnment, instrunents, and
personnel required for the test shall be provided by the Contractor. The
services of a qualified technician shall be provided as required to perform
all tests and procedures indicated herein. Field tests shall be coordinated
with Section 15990 TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

3.2.1 Refrigerant System

After all conponents of the refrigerant system have been installed and
connected, the entire refrigeration systemshall be subjected to a pneumatic
test as described herein.

3.2.1.1 Prelimnary Procedures

Prior to pneumatic testing, equiprment which has been factory tested and
refrigerant charged as well as equi pnent which coul d be damaged or cause
personnel injury by inposed test pressure, positive or negative, shall be
isolated fromthe test pressure or renoved fromthe system Safety relief
val ves and rupture discs, where not part of factory seal ed systens, shall be
renoved and openi ngs capped or plugged.

3.2.1.2 Pneurmati c Test

Pressure control and excess pressure protection shall be provided at the
source of test pressure. Valves shall be w de open, except those |leading to
t he atnosphere. Test gas shall be dry nitrogen, with mnus 70 degree F
dewpoint and less than 5 PPMoil. Test pressure shall be applied in two
stages before any refrigerant pipe is insulated or covered. First stage
test shall be at 10 psi with every joint being tested with a thick soap or
color indicating solution. Second stage tests shall raise the systemto the
m ni mum refrigerant | eakage test pressure specified in ASHRAE 15 with a
maxi mum t est pressure 25 percent greater. Pressure above 100 psig shall be
raised in 10 percent increnents with a pressure acclinatizing period between
increnents. The initial test pressure shall be recorded along with the
anbient tenmperature to which the systemis exposed. Final test pressures of
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the second stage shall be maintained on the systemfor a mninumof 24
hours. At the end of the 24 hour period, the systempressure will be
recorded along with the anbient tenperature to which the systemis exposed.
A correction factor of 0.3 psi will be allowed for each degree F change

bet ween test space initial and final anbient tenperature, plus for increase
and mnus for a decrease. |If the corrected system pressure is not exactly
equal to the initial systemtest pressure, then the system shall be

i nvestigated for leaking joints. To repair |eaks, the joint shall be taken
apart, thoroughly cleaned, and reconstructed as a new joint. Joints

repai red by caul king, renelting, or back-wel ding\brazing shall not be
acceptable. Following repair, the entire systemshall be retested using the
pneumatic tests described above. The entire system shall be reassenbl ed
once the pneumatic tests are satisfactorily conpl eted.

.2.1.3 Evacuati on Test

Fol | owi ng sati sfactory conpletion of the pneumatic tests, the pressure shal
be relieved and the entire system shall be evacuated to an absol ute pressure
of 300 nmicroneters. During evacuation of the system the anbient
tenperature shall be higher than 2 degrees C. 35 degrees F. No nore than
one system shall be evacuated at one tinme by one vacuum punp. Once the
desired vacuum has been reached, the vacuumline shall be closed and the
system shall stand for 1 hour. |If the pressure rises over 500 m croneters
after the 1 hour period, then the systemshall be evacuated again down to
300 microneters and let set for another 1 hour period. The system shall not
be charged until a vacuum of at |east 500 mcroneters is naintained for a
period of 1 hour without the assistance of a vacuumline. |If during the
testing the pressure continues to rise, check the systemfor |eaks, repair
as required, and repeat the evacuation procedure. During evacuation
pressures shall be recorded by a thernocouple-type, electronic-type, or a
cal i brated-mcroneter type gauge

.2.1.4 System Charging and Startup Test

Fol | owi ng sati sfactory conpletion of the evacuation tests, the system shal
be charged with the required amount of refrigerant by raising pressure to
normal operating pressure and in accordance w th nmanufacturer's procedures.
Fol  owi ng chargi ng, the system shall operate with high-side and | ow side
pressures and correspondi ng refrigerant tenperatures, at design or inproved
val ues. The entire systemshall be tested for |eaks. Fluorocarbon systens
shall be tested with halide torch or electronic | eak detectors.

.2.1.5 Refrigerant Leakage

If arefrigerant leak is discovered after the system has been charged, the
| eaki ng portion of the systemshall inmediately be isolated fromthe

remai nder of the systemand the refrigerant punped into the systemreceiver
or other suitable container. Under no circunstances shall the refrigerant

be di scharged into the atnosphere.

.2.1.6 Contractor's Responsibility

The Contractor shall, at all times during the installation and testing of
the refrigeration system take steps to prevent the release of refrigerants
into the atnosphere. The steps shall include, but not be linted to,

procedures which will mininize the rel ease of refrigerants to the atnosphere
and the use of refrigerant recovery devices to renmove refrigerant fromthe
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system and store the refrigerant for reuse or reclaim At no tine shal
nmore than 3 ounces of refrigerant be released to the atnosphere in any one
occurrence. Any systemleaks within the first year shall be repaired in
accordance with the requirenents herein at no cost to the Governnent

i ncluding nmaterial, labor, and refrigerant if the leak is the result of
defective equi pnent, nmaterial, or installation

.2.2 Ductwork Leak Tests

Ductwork | eak test shall be perforned for the entire air distribution
system including fans, coils, filters, etc., 3 inch water gauge through 10
i nch water gauge.] Test procedure, apparatus, and report shall conformto
SMACNA- 10. The maxi num al | owabl e | eakage rate is CFM  Ductwork | eak
test shall be conpleted with satisfactory results prior to applying

i nsulation to ductwork exterior

. 2.3 System Performance Tests

After the foregoing tests have been conpl eted and before each refrigeration
systemis accepted, tests to denpnstrate the general operating
characteristics of all equi pment shall be conducted by a registered

pr of essi onal engi neer or an approved manufacturer's start-up representative
experienced in systemstart-up and testing, at such tines as directed.
Tests shall cover a period of not |ess than 48 hours for each system and
denonstrate that the entire systemis functioning in accordance with the
drawi ngs and specifications. Corrections and adjustnents shall be nade as
necessary and tests shall be re-conducted to denpnstrate that the entire
systemis functioning as specified. Prior to acceptance, service valve sea
caps and bl anks over gauge points shall be installed and tightened. Any
refrigerant |lost during the systemstartup shall be replaced. |If tests do
not denonstrate satisfactory system performance, deficiencies shall be
corrected and the system shall be retested.

.3 CLEANI NG AND ADJUSTI NG
.3.1 Piping

Prior to testing, pipes shall be cleaned free of scale and thoroughly
flushed of all foreign matter. A tenporary bypass shall be provided for
water coils to prevent flushing water from passing through coils. Strainers
and val ves shall be thoroughly cleaned. Prior to testing and balancing, air
shal |l be renoved from each water systemthrough the use of the air vents.
Tenporary measures, such as piping the overflow fromvents to a collecting
vessel shall be taken to avoid water damage during the venting process. Air
vents shall be plugged or capped after the system has been vented.

. 3.2 Ductwork

Prior to testing, inside of ducts, plenuns, and casing shall be thoroughly

cl eaned of all debris and blown free of snall particles of rubbish and dust
and then vacuum cl eaned before installing outlet faces. Tenporary filters
shal |l be provided for fans that are operated during construction. New
filters shall be installed after all construction dirt has been renoved from
the building and the ducts, plenum casings, and other itens specified have
been vacuuned cl eaned. Fans shall be adjusted to the speed indicated by the
manuf acturer to nmeet specified conditions.
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3. 3.3 Equi pnent

Equi pnent shall be wi ped clean, with all traces of oil, dust, dirt, or paint
spots renoved. Systemshall be maintained in this clean condition until
final acceptance. Bearings shall be lubricated with oil or grease as
recomended by the manufacturer. Belts shall be tightened to proper
tension. Control valves and ot her niscell aneous equi prent requiring

adj ustment shall be adjusted to setting indicated or directed.

3.3.4 Testing, Adjusting, and Bal anci ng

Testing, adjusting, and bal ancing shall be as specified in Sectionl15990
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

3.4 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consist of
at | east ﬂE hours of normal working tinme and start after the systemis
functionally conpleted but prior to final acceptance tests. The field

i nstructions shall cover all of the itens contained in the operation and

mai nt enance manual s as wel |l as denonstrations of routine maintenance
operations.

-- End of Section --
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ELECTRI CAL DI STRI BUTI ON SYSTEM AERI AL

The publications listed below forma part of this specification to the

ext ent
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ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ref erenced.
basi ¢ designation only.

The publications are referred to in the text by

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

c2

C29.1

C29. 2

C29.3

C29. 4

C29.5

C29. 8

C29.9

C57.12. 20

C135.1

C135. 2

C135. 4

C135. 14

(1993) National Electrical Safety Code

(1988) Electrical Power Insulators -
Test Met hods

(1983) Insulators - \Wet-Process
Por cel ai n and Toughened d ass -
Suspensi on Type

(1986) Wet Process Porcelain Insulators
- Spool Type

(1989) Wet-Process Porcelain Insulators
- Strain Type

(1984) Wet-Process Porcelain Insulators
- Low and Medi um Vol t age Types

(1985) Wet-Process Porcelain Insulators
- Apparatus, Cap and Pin Type

(1983) Wet-Process Porcelain Insulators
- Apparatus, Post-Type

(1988) Overhead-Type Distribution
Transformers, 500 kVA and Smal | er:
H gh Vol tage 34 500 Volts and Bel ow,
Low Vol t age, 7970/13 800Y Volts and
Bel ow

(1979) Gal vani zed Steel Bolts and Nuts
for Overhead Line Construction

(1987) Threaded Gal vani zed Ferrous
Strand- Eye Anchor Rods and Nuts for
Over head Line Construction

(1987) Zinc-Coated Ferrous Eyebolts and
Nuts for Overhead Line Construction

(1979) Staples with Rolled or Slash
Poi nts for Overhead Line Construction



ANSI C135.17 (1988) Gal vani zed Ferrous Bolt-Type
Insulator Pins with Lead Threads for
Over head Li ne Construction

ANSI C135. 22 (1988) Gal vani zed Ferrous Pol e-Top
Insulator Pins with Lead Threads for
Over head Li ne Construction

ANSI C135. 33 (1988) Gal vani zed Ferrous Crossarm
Gai ns for Overhead Line Construction

ANSI 6.1 (1992) Specifications and D nensions
for Wod Pol es

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed)
Coatings on Iron and Steel Products

ASTM A 153 (1982; R 1987) Zinc Coating (Hot-Dip)
on Iron and Steel Hardware

ASTM A 475 (1989) Zinc-Coated Steel Wre Strand

ASTM A 575 (1989) Steel Bars, Carbon, Merchant
Quality, M G ades

ASTM A 576 (1990b) Steel Bars, Carbon, Hot-
W ought, Special Quality

ASTM B 1 (1990) Hard-Drawn Copper Wre

ASTM B 8 (1990) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

ASTM B 117 (1990) Salt Spray (Fog) Testing

ASTM B 231 (1990) Concentric-Lay-Stranded Al um num
1350 Conductors

ASTM B 232 (1992) Concentric-Lay-Stranded Al um num
Conduct ors, Coated-Steel Reinforced
(ACSR)

ASTM B 416 (1988) Concentric-Lay-Stranded
Al umi num C ad Steel Conductors

ASTM D 923 (1991) Sampling Electrical Insulating
Li qui ds

ASTM D 1654 (1979a; R 1984) Eval uation of Painted

or Coated Speci nens Subjected to
Corrosi ve Environnent

ASTM D 4059 (1991) Analysis of Polychlorinated
Bi phenyls in Insulating Liquids by Gas
Chr onat ogr aphy.



AWPA

AWPA

AWPA

AWPA

AWPA

AWPA

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)

(07! (1992) Poles - Preservative Treatnent
by Pressure Processes

c25 (1992) Sawn Crossarns - Preservative
Treatment by Pressure Processes

P1/13 (1991) Coal Tar Creosote for Land and
Fresh Water and Marine (Coastal Water)
Use

P5 (1992) Waterborne Preservatives

P8 (1991) G| -Borne Preservatives

P9 (1992) Sol vents and Fornul ations for

Organi ¢ Preservative Systens
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI C ENG NEERS (| EEE)

C37. 41 (1988; C37.41c) Design Tests for High-
Vol t age Fuses, Distribution Enclosed
Single-Pole Air Switches, Fuse
Di sconnecti ng Switches, and Accessories

C57.12.00 (1987) Liquid-Imrersed Distribution,
Power, and Regul ating Transforners

C57. 15 (1986) Requirenents, Term nol ogy, and
Test Code for Step-Voltage and
I nducti on- Vol t age Regul ators

C57.19. 00 (1991) | EEE Standard General
Requi rements and Test Procedures for
Qut door Power Apparat us Bushi ngs

C57.19.01 (1991) | EEE Standard Performance
Characteristics and Di nensions for
Qut door Appar at us Bushi ngs

C62.1 (1989) Surge Arresters for ac Power
Crcuits
C62. 2 (1987) Quide for the Application of

Gapped Silicon-Carbide Surge Arresters
for Alternating Current Systemns

C62. 11 (1987) Metal -Oxide Surge Arresters for
AC Power Circuits

Std 81 (1983) Guide for Measuring Earth
Resistivity, G ound | npedance, and
Earth Surface Potentials of a G ound
System

Std 100 (1988) | EEE Standard Dictionary of
El ectrical and El ectronics Terns



NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENVA HV 2 (1991) Application Guide for Ceramc
Suspensi on | nsul at or

NENVA LA 1 (1986) Surge Arresters

NENVA SG 2 (1986) Hi gh-Vol tage Fuses

NEVA WC 5 (1992) Thernopl astic-1lnsulated Wre and

Cable for the Transm ssion and
Distribution of Electrical Energy

NENVA WC 7 (1988) Cross-Linked-Thernosetting-
Pol yet hyl ene Insulated Wre and Cabl e
for the Transmi ssion and Distribution
of Electrical Energy

NEVA WC 8 (1988) Ethyl ene-Propyl ene- Rubber -
Insulated Wre and Cable for the
Transm ssion and Distribution of
El ectri cal Energy
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

RURAL ELECTRI FI CATI ON ADM NI STRATI ON ( REA)

REA DT- 5B (1987) Wbod Crossarns (Solid and
Lam nat ed), Transmi ssion Tinbers and
Pol e Keys

UNDERWRI TERS LABORATORI ES (UL)

UL 467 (1984; Rev thru Nov 1986) G ounding and
Bondi ng Equi pnent

UL 486A (1991; Rev Cct 1991) Wre Connectors

and Sol dering Lugs for Use with Copper
Conduct or s

UL 486B (1991; Rev thru Apr 1992) Wre

Connectors for Use with Al um num
Conductors

1. 2. GENERAL REQUI REMENTS
1.2.1. Termnol ogy

Term nol ogy used in this specification is as defined in IEEE Std 100.
1.3. SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01300 SUBM TTAL
DESCRI PTI ONS:



SD- 01 Data
Manuf acturer's Catal og; GA

Submit data conposed of catalog cuts, brochures, circul ars,
specifications, product data, and printed information in sufficient
detail and scope to verify conpliance with the requirenents of the
contract docunents.

Mat eri al , Equi prent, and Fixture Lists; GA

A conplete itenized listing of equi pnent and nmaterials proposed for

i ncorporation into the work shall be submitted. Each entry shall

i nclude an item nunber, the quantity of itens proposed, and the nanme of
t he manufacturer of each such item

Installati on Procedures; FIO

As a mininum the Contractor shall submt installation procedures for
regul ators, transforners and recl osers.

Procedures shall include diagrans, instructions, and precautions
required to install, adjust, calibrate, and test the devices and
equi pnent .

SD- 04 Dr awi ngs

El ectrical Distribution System FIOQO

Detail drawi ngs consisting of equi pnent draw ngs, illustrations,

schedul es, instructions, diagrans and other infornation necessary to
define the installation and enable the Government to check conformty
with the requirenents of the contract draw ngs. Detail draw ngs shall as
a mni mum i ncl ude:

a. Poles.

b. Crossarns.

c. Transfornmers.

d. Conductors.

e. Insulators.

f. Surge arresters.

g. Quy assenblies.

If departures fromthe contract draw ngs are deenmed necessary by the
Contractor, conplete details of such departures shall be submtted with
the detail drawi ngs. Approved departures shall be nade at no additi onal
cost to the Governnent.

Detail drawi ngs shall show how conmponents are assenbl ed, function

toget her and how they will be installed on the project. Data and

drawi ngs for conponent parts of an itemor systemshall be coordinated
and subnitted as a unit. Data and draw ngs shall be coordi nated and



included in a single subm ssion. Miltiple subm ssions for the sane
equi pnment or system are not acceptabl e except where prior approval has
been obtained fromthe Contracting Officer. |In such cases, a list of
data to be subnmitted later shall be included with the first subni ssion.
Detail drawi ngs shall consist of the foll ow ng:

a. Detail drawi ngs show ng physical arrangenment, construction details,
connections, finishes, materials used in fabrication, provisions for
conduit or busway entrance, access requirenments for installation and

mai nt enance, physical size, electrical characteristics, foundation and
support details, and equi pnent weight. Drawi ngs shall be drawn to scale
and/ or dinensioned. Al optional itens shall be clearly identified as

i ncl uded or excl uded.

b. Internal wiring diagrans of equi pnment showing wiring as actually
provided for this project. External wring connections shall be clearly
i dentified.

As-Built Draw ngs; GA

The as-built drawi ngs shall be a record of the construction as
installed. The drawi ngs shall include all the infornmation shown on the
contract drawings as well as all deviations, nodifications, and changes
fromthe contract draw ngs, however minor. The as-built draw ngs shall
be kept at the job site and updated daily. The as-built draw ngs shall
be a full sized set of prints marked to reflect all deviations,

nodi fi cations, and changes. The as-built draw ng shall be conplete and
show the | ocation, size, dinmensions, part identification, and other
infornmation. Additional sheets nmay be added. The as-built draw ngs
shall be jointly inspected for accuracy and conpl eteness by the
Contractor's quality control representative and by the Contracting

O ficer prior to the subm ssion of each nonthly pay estinate. Upon
conpl etion of the work, the Contractor shall submt three full sized
sets of the narked prints to the Contracting O ficer for approval. |If
upon review, the as-built drawings are found to contain errors and/or
om ssions, they will be returned to the Contractor for correction. The
Contractor shall correct and return the as-built drawings to the
Contracting O ficer for approval within ten cal endar days fromthe tine
the drawings are returned to the Contractor.

SD- 09 Reports
Factory Test; FIO

Certified factory test reports shall be submtted when the nanufacturer
perforns routine factory tests, including tests required by standards
listed in paragraph REFERENCES. Results of factory tests perforned
shall be certified by the manufacturer, or an approved testing

| aboratory, and subnitted within 7 days follow ng successful conpletion
of the tests specified in applicable publications or in these

speci fications.

Field Testing; GA

A proposed field test plan 30 days prior to testing the installed
system No field test will be perfornmed until the test planis
approved. The test plan shall consist of conplete field test procedures
including tests to be perforned, test equipnment required, and tol erance
limts.



SD- 13 Certificates
Mat eri al s and Equi pment; FIO

VWhere materials or equi pnent are specified to conformto the standards
of the Underwriters Laboratories (UL) or to be constructed or tested, or
both, in accordance with the standards of the Anerican Nationa

Standards Institute (ANSI), the Institute of Electrical and El ectronic
Engi neers (1 EEE), or the National Electrical Mnufacturers Association
(NEMA), the Contractor shall submit proof that the itens provided under
this section of the specifications conformto such requirenents. The

| abel of, or listing by, UL will be acceptable as evidence that the
items conformthereto. Either a certification or a published catal og
specification data statement, to the effect that the itemis in
accordance with the referenced ANSI or | EEE standard, will be acceptable
as evidence that the itemconfornms thereto. A similar certification or
publ i shed catal og specification data statement to the effect that the
itemis in accordance with the referenced NEMA standard, by a company
listed as a nenber conpany of NEMA, will be acceptable as evidence that
the itemconforns thereto. |In lieu of such certification or published
data, the Contractor nmay subnit a certificate froma recognized testing
agency equi pped and conpetent to perform such services, stating that the
itens have been tested and that they conformto the requirenents |isted,
i ncludi ng nethods of testing of the specified agencies. Conpliance wth
above- naned requirements does not relieve the Contractor from conpliance
with any other requirenents of the specifications.

1.4. DELIVERY, STORAGE, AND HANDLI NG

Devi ces and equi pnent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environnent in accordance with the manufacturer's
published instructions. Danaged itens shall be replaced. GO filled
transformers and switches shall be stored in accordance with the

manuf acturer's requirenments. Wod poles held in storage for nore than
two weeks shall be stored in accordance with ANSI O5.1. Handling of
wood pol es shall be in accordance with ANSI 6.1, except that pointed
tool s capabl e of producing indentations nore than inch in depth shal

not be used. Metal poles shall be handled and stored in accordance wth
the manufacturer's instructions.

1.5. EXTRA NMATERI ALS

One additional spare fuse or fuse elenment for each furnished fuse or
fuse elenment shall be delivered to the contracting officer when the

el ectrical systemis accepted. Two conplete sets of all special tools
requi red for maintenance shall be provided, conplete with a suitable
tool box. Special tools are those that only the manufacturer provides,
for special purposes (to access conpartnents, or operate, adjust, or
mai ntai n special parts).

2. PRODUCTS

Products shall conformto the follow ng requirenents. Itens of the sane
classification shall be identical including equi pnent, assenblies,
parts, and components.



2.1. STANDARD PRCDUCT

Mat eri al and equi pnent shall be the standard product of a nanufacturer
regul arly engaged in the manufacture of the product and shal
essentially duplicate itens that have been in satisfactory use for at
| east 2 years prior to bid opening.

2.1. NAMEPLATES
2.1.1. GCenera

Each maj or conponent of this specification shall have the nanufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber
on a nanepl ate securely attached to the equi pment. Equi pnment containi ng
liquid-dielectrics shall have the type of dielectric on the nanepl ate.
Narmepl ates shall be made of noncorrosive nmetal. As a mni num

nanepl ates shall be provided for transforners, regulators, circuit
breakers, capacitors, nmeters and sw tches.

2.1.2. Liquid-Filled Transforner Naneplates

Narmepl ates shall indicate percent inpedance, voltage, kVA, frequency,
nunber of phases, cooling class, insulation class, tenperature rise, the
nunber of liters (gallons) and conposition of transfornmer liquid
dielectric, and shall be permanently marked with a statenent that the
transfornmer dielectric is non-polychlorinated biphenyl. [|f transforner
naneplate is not so marked, the Contractor shall furnish nanufacturer's
certification for each transforner that the dielectric is non-PCB
classified, with less than 2 ppm PCB content in accordance wth
paragraph M SCELLANEQOUS. Liquid Dielectrics Certifications shall be
related to serial nunbers on transformer nanepl ates. Transforner
dielectric exceeding the 2 ppm PCB content or transfornmers wi thout
certification will be considered as PCB insulated and will not be
accept ed.

2.2. CORROSI ON PROTECTI ON
2.2.1. Alumnum Materials

Al um num shall not be used in contact with earth or concrete. \Where
al um num conductors are connected to dissinlar nmetal, fittings
conformng to UL 486B shall be used.

2.2.2. Ferrous Metal Materials
2.2.2.1. Hardware

Ferrous netal hardware shall be hot-dip gal vanized in accordance with
ASTM A 153 and ASTM A 123.

2.2.2.2. Equi pment

Equi pnent and conponent itens, including but not linmted to transforners
and ferrous netal |uninaires not hot-dip gal vani zed or porcel ai n enanel
finished, shall be provided with corrosion-resistant finishes which
shal | withstand 120 hours of exposure to the salt spray test specified
in ASTM B 117 without |oss of paint or release of adhesion of the paint
primer coat to the netal surface in excess of 1.6 mm (1/16 inch) from
the test mark. The described test mark and test evaluation shall be in



accordance with ASTM D 1654 with a rating of not less than 7 in
accordance with TABLE 1, (procedure A). Cut edges or otherw se damaged
surfaces of hot-dip gal vani zed sheet steel or nill gal vani zed sheet
steel shall be coated with a zinc rich paint conforning to the

manuf acturer's standard.

.2.3. Finishing

Painting required for surfaces not otherw se specified and finish
painting of itens only prined at the factory shall be as specified in
Section 09900 PAI NTI NG GENERAL.

. 3. CONDUCTORS, CONNECTORS, AND SPLI CES

.3.1. Al um num Conposition Conductors

Al um num conduct or - steel -rei nforced, ACSR, shall conply with ASTM B 232.
.3.2. Copper Conductors

Har d- dr awn- copper conductors shall conply with ASTM B 1 and ASTM B 8 as
appropriate for the conductor size.

.3.3. Connectors and Splices

Connectors and splices shall be of copper alloys for copper conductors,
al um num al | oys for al um num conposition conductors, and a type designed
to mnimze galvanic corrosion for copper to al unm num conposition
conductors. Al unm num conposition and al um num conposition to copper

shall conply with UL 486B, and copper to copper shall conply with UL
486A.

. 4. MEDI UM VOLTAGE LI NES
.4.1. Bare Medium Vol tage Lines

Bare nedi umvol tage |line conductors shall be al um num conduct or - st eel -
rei nforced, ACSR, or hard-drawn-copper, CU where indicated. Conductor
types shall not be m xed on any project, unless specifically indicated.
Conductors larger than No. 2 AWs shall be stranded.

.5.  LOWVOLTAGE LI NES

Lowvol tage line conductors shall be of the neutral-supported secondary
and service drop type with thernoplastic insulation in accordance with
NEMA WC 5 or cross-linked thernosetting polyethylene (XLP) insulation in
accordance with NEMA WC 7. Neutral -supported secondary and service drop
conductors shall be insulated alunmi numw th bare 1350 all oy al um num or
ACSR neutral s.

. 6. POLES AND HARDWARE

Installation shall conply with the requirenents of ANSI C2 for Grade B
construction. The loading district will be Medium Joint-use

el ectric/roadway-|ighting poles for overhead electric and conmunication
lines shall be wood poles utilizing arm ess construction. duster-
nount ed banked si ngl e-phase transforner installations shall be provided.
Pol e equi prent mounts shall be used rather than crossarm equi prent
nmounts. Detail draw ngs shall be submitted for approval. Provision for
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2

2.

2.

conmuni cati on services is required on pole-line construction, except
where specifically noted otherwise. A vertical pole space of not |ess
than 600 nm (2 feet) shall be reserved at all |ocations. Poles shall be
of lengths and cl asses i ndi cat ed.

.6.1. Wod Pol es

Wbod pol es shall comply with ANSI 5.1, and shall be pressure treated in
accordance with AWPA C4, with creosote conformng to AWPA P1/13 or with
oi | -borne preservatives and petrol eum conform ng to AWPA P8 and AWPA P9,
respectively, and waterborne preservatives conform ng to AWPA P5.
Wat er borne preservatives shall be either chromated or ammoni acal copper
arsenate. Any species listed in ANSI 0b.1 for which a preservative
treatment is not specified in AWPA C4, shall not be used; northern
white cedar, if treated as specified for western red cedar, and western
fir, if treated as specified for Douglas fir, may be used. Wod pol es
shal | have pole markings |ocated approximately 3 m (10 feet) from pole
butts for poles 15.2 m (50 feet) or less in length, and 4 m (14 feet)
fromthe pole butts for poles |Ionger than 16.8 m (55 feet) in |length.

Pol es shall be machine trinmred by turning snmooth full |ength, and shal
be roofed, gained, and bored prior to pressure treatnent. \Were poles
are not provided with factory-cut gains, netal gain plates shall be
provi ded.

.6.2. Pole Line Hardware

Zi nc-coated hardware shall conply with ANSI C135.1, ANSI C135.2, ANS
C135.4, ANSI C135.14, ANSI C135.17, ANSI C135.22, and ANSI C135. 33.

Steel hardware shall conply with ASTM A 575 and ASTM A 576. Al
hardware shall be hot-dip gal vani zed i n accordance with ASTM A 153.

Pol e-1i ne hardware shall be hot-dip gal vani zed steel. Suitable washers
shal | be installed under boltheads and nuts on wood surfaces and

el sewhere as required. Wshers used on through-bolts and doubl e-arning
bolts shall be approximately 57.2 nm square (2-1/4 inches square) and
4.8 mm (3/16-inch) thick. The dianmeter of holes in washers shall be the
correct standard size for the bolt on which a washer is used. Washers
for use under heads of carriage-bolts shall be of the proper size to fit
over square shanks of bolts. Eye bolts, bolt eyes, eyenuts, strain-Ioad
pl ates, |lag screws, guy clanps, fasteners, hooks, shinms, and clevises
shal | be used wherever required to support and to protect poles,
brackets, crossarnms, guy wires, and insulators.

6.3. Arnless Construction

Pol e nounting brackets for pin insulators and eye bolts for suspension

i nsul ators shall be as shown. Brackets shall be attached to poles with
a mnimmof two bolts. Bracket nounting surface shall be suitable for
the shape of a pole. Brackets for wood pol es shall have wood gri ppi ng
menbers. Horizontal offset brackets shall have a 5-degree uplift angle.
Pol e top brackets shall conformto ANSI C135.22 Brackets shall provide
a strength exceeding that of the required insulator strength, but in no
case less than a 12.5 kN (2800 pound) cantil ever strength.

6.4. CQuy Assenblies

GQuy assenblies shall be alum numclad steel in accordance with ASTM B
416 or zinc-coated steel in accordance with ASTM A 475. CQuy assenblies,
i ncluding insulators and attachnents, shall provide a strength exceedi ng
the required guy strength. Three-eye thinbles shall be provided on al
anchor rods to permit attachnent of individual primry, secondary, and
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conmuni cati on down guys. Anchors shall provide adequate strength to
support all loads. @QGuy strand shall be 7 strand. Guy nmaterial shall be
Cl ass B zinc-coated-steel high-strength grade or al um num cl ad- st eel -
strand, with a mnimum breaking strength not less than 26.7 kN (6000
pounds), except where two or nore guys are used to provide the required
strength. Quy rods shall be not less than 2.4 m (8 feet) in length by
15.9 nm (5/8 inch) in dianeter.

2.7. | NSULATCRS

Insulators shall conply with NEMA HV 2 for general requirenents
Suspension insulators shall be used at corners, angles, dead-ends, other
areas where line insulators do not provide adequate strength, and as

i ndi cated. Mechanical strength of suspension insulators and hardware
shal | exceed the rated breaking strength of the attached conductors.

2.7.1. MediumVoltage Line Insulators

Medi um vol tage line insulators shall conply with ANSI C29.2, and, ANS
C29.5 as applicable. Ratings shall not be |ower than the ANSI cl asses
indicated in TABLE|I. Pin insulators for use on voltages in excess of 6
kV phase-to-phase shall be radio-interference-freed or else |ine-post

i nsul ators shall be used.

TABLE I. M N MUM ANSI RATI NG OF MEDI UM VOLTAGE | NSULATORS BY CLASS
Vol t age Level Li ne- Post Pin Suspensi on
6 kVto 15 kV 57-1 or 11 55-5 Two 52-2

2.7.2. Low Voltage Line Insulators

Lowvoltage line insulators shall conply with ANSI C29.2 and ANSI C29.3
as applicable. Spool insulators for use on | owvoltage |ines shall be
nount ed on clevis attachnents and shall be not smaller than d ass 53-2.
For No. 4/0 AWG and | arger conductors, C ass 53-4 shall be used.
Suspension insulators on clevis attachnents used at dead-ends shall be
not smaller than C ass 52-1

2.7.3. Strain Insulators for Guy Wres

Strain insulators for use in insulated guy assenblies shall conply with
ANSI C29.4 for porcelain or equivalent fiberglass, and shall have a
mechani cal strength exceeding the rated breaking strength of the
attached guy wire. Insulators shall be not smaller than Class 54-2 for
lines up to 5 kV, not snaller than Class 54-3 for lines of 6 kV to 15
kV.

2.7.4. Apparatus Insulators

Apparatus insulators shall conply with | EEE C57.19. 00, |EEE C57.19.01
ANSI C29.8, and ANSI C29.9 as applicable.

2.8. CROSSARM ASSEMBLI ES



2.

2.

2.

2.8.1. Crossarns

Crossarns shall conply with REA DT-5B and be solid wood, distribution
type, except cross-sectional area with pressure treatnent conformng to
AWPA C25, and a 6.4 mm (1/4 inch), 45 degree chanfer on all top edges.
Cross-sectional area mni num di nensions shall be 108.0 mm (4-1/4 inches)
in height by 82.6 nm (3-1/4 inches) in depth in accordance with ANSI C2
for Grade B construction. Crossarnms shall be 2.4 m (8 feet) in | ength,
except that 3.1 m (10 foot) crossarns shall be used el sewhere as

i ndi cated. Crossarns shall be machi ned, chanfered, trimed, and bored

for stud and bolt hol es before pressure treatnent. Factory drilling
shal | be provided for pole and brace nounting, for four pin or four
vertical line-post insulators, and for four suspension insulators,
except where otherwi se indicated or required. Drilling shall provide

required clinmbing space and wire clearances. Crossarns shall be
straight and free of twists to within 2.5 mmper 304.8 mm (1/10 inch per
foot) of Iength. Bend or twist shall be in one direction only.

8.1. Crossarm Gains

Crossarm gains shall conply with ANSI C135. 33
9. FUSES AND SW TCHES, MEDI UM VOLTAGE

9.1. Fused Cutouts

Medi um vol tage fuses and cutouts shall conmply with NEMA SG 2 and shal

be of the nonl oadbreak open type construction rated 15kV and of the
heavy-duty type. Open-link cut-outs are not acceptable. Fuses shall be
either indicating or dropout type. Fuse ratings shall be as indicated.
Fuse cutouts shall be equi pped with mounting brackets suitable for the

i ndi cated installations.

10. TRANSFORMERS

Transfornmers shall conply with | EEE C57.12.00 for general requirenents
and ANSI C57.12.20 for specific requirenments for overhead transfornmers.
Overhead distribution transforners shall be of the outdoor type,

mneral -oil-insulated liquid single phase or three-phase as indicated
and have two separate wi ndi ngs per phase. Transforners shall be
provided with necessary auxiliary nmounting devices suitable for the
indicated installation. Transformers shall have two 2-1/2 percent rated
kVA hi gh-vol tage taps above and bel ow rated primary voltage.

Transfornmer installations shall include one primary fuse cutout and one
surge arrester for each ungrounded phase conductor. Self-protected
transformers are not acceptable. Transfornmer tanks shall have a
standard gray finish

11. SURGE ARRESTERS

Surge arresters shall conmply with NEMA LA 1 and | EEE C62. 1, | EEE C62.2
and | EEE C62.11, and shall be provided for protection of aerial-to-
underground transitions, automatic circuit reclosers, capacitor

equi pnent, group-operated | oad-interrupter sw tches, transforners and
other indicated equipnent. Arresters shall be distribution class, rated
as shown. Arresters shall be equi pped with nmounting brackets suitable
for the indicated installations. Arresters shall be of the valve or
conbi nati on val ve-netal - oxi de varistor type suitable for outdoor

i nstallations.



2.12. GROUNDI NG AND BONDI NG
2.12.1. Driven G ound Rods

Ground rods shall be of copper-clad steel conformng to UL 467
2.12.2. G ounding Conductors

Groundi ng conductors shall be bare, except where installed in conduit
wi th associ ated phase conductors. |nsul ated groundi ng conductors shal
be of the sane material as the phase conductors and green col or-coded,
except that conductors shall be rated no nore than 600 volts. Bare
conductors shall be ASTM B 8 soft-drawn unl ess otherw se indicated.

Al um numis not acceptable.

2.13. WARNI NG SI GNS

Warni ng signs shall be porcelain enanel ed steel or approved equal
Vol t age warni ng signs shall conply with ANSI C2.

2.14. LI QU D DI ELECTRI CS

Liquid dielectrics for transforners, capacitors, reclosers, and other
liquid-filled electrical equipnment shall be non-polychlorinated biphenyl
(PCB) mineral-o0il or less-flammable |iquid as specified. Nonflamable
fluids shall not be used. Tetrachl oroethyl ene (perchloroethylene) and
1, 2, 4 tetrachlorobenzene fluids shall not be used. Liquid dielectrics
inretrofitted equi pnent shall be certified by the manufacturer as
having less than 2 parts-per-mllion (ppm) PCB content. In lieu of the
manufacturer's certification, the Contractor may subnmt a test sanple of
the dielectric in accordance with ASTM D 923 and have tests perforned
per ASTM D 4059 at a testing facility approved by the Contracting

O ficer. Equipnment with test results indicating PCB | evel exceeding 2
ppm shal | be repl aced.

2.15. FACTORY TESTS

Factory tests shall be perforned, as follows, in accordance with the
applicabl e publications and with other requirenents of these
speci fications.

a. Transfornmers: Manufacturer's standard routine and other tests in
accordance with | EEE C57. 12. 00.

b. High-Voltage Fuses: Manufacturer's standard tests in accordance
with | EEE C37. 41.

c. Electric Power Insulators: Munufacturer's standard tests in
accordance with ANSI C29. 1.

3. EXECUTI ON
3. 1. GENERAL | NSTALLATI ON REQUI REMENTS

Equi prent and devi ces shall be installed and energized in accordance
with the manufacturer's published instructions. Secondary circuits
installed in conduit on poles shall conformto the requirenments of
Section 16415 ELECTRI CAL WORK, | NTERI OR

- 13



3.1.1. Conformance to Codes

The installation shall conmply with the requirenments and recomendati ons
of NFPA 70 and ANSI C2 for nmediumloading districts, Grade B
construction. No reduction in clearance shall be nade.

3.1.2. Verification of Dinensions

The Contractor shall becone fanmiliar with details of the work, shal
verify dinensions in the field, and shall notify the Contracting O ficer
of any di screpancy before perform ng any work.

3.1.3. Disposal of Liquid D electrics

PCB- cont anmi nated dielectric shall be narked as PCB and transported to
and incinerated by an approved EPA waste disposal facility. The
Contractor shall furnish certification of proper disposal. Contam nated
dielectric shall not be diluted to | ower the |evel of contam nation

3.2. POLE | NSTALLATI ON
3.2.1. Wod Pole Setting

Wbod pol es shall be set straight and firm Pole setting depths shall be
as shown. Poles in straight runs shall be in a straight line. Curved
pol es shall be placed with curvatures in the direction of the pole I|ine.
Hol es shall be dug | arge enough to pernit proper use of tanpers to the
full depth of a hole. Earth shall be placed into a hole in 300 mm (6-

i nch) maxi num | ayers, then thoroughly tanped before the next layer is

pl aced. Surplus earth shall be placed around a pole in a conical shape
and packed tightly to drain water away from pol es.

3.3. CROSSARM MOUNTI NG

Crossarns shall be bolted to poles with 15.9 mm (5/8 inch) through-bolts
wi th square washers at each end. Bolts shall extend not |ess than 3 mm
(1/8 inch) nor nore than 50 nm (2 inches) beyond nuts. On single
crossarm construction, the bolt head shall be installed on the side of
the pole opposite the crossarm. Metal or wood crossarm braces shall be
provi ded on crossarns. Flat braces nay be provided for 2.4 m (8 foot)
crossarns and shall be 6.4 mm (1/4 inch) by 31.8 nm (1-1/4 inches), not

| ess than 700 mm (28 inches) in length. Flat braces shall be bolted to
arnme with 9.5 nm (3/8 inch) carriage bolts with round or square washers
bet ween bol t heads and crossarns, and secured to poles with 50.8 mm (1/2
inch by 101.6 mm (4 inch) lag screws after crossarns are |evel ed and
aligned. Angle braces shall be 1.5 m (60 inch) span by 457.2 nmm (18
inch) drop fornmed in one piece from38.1 nm(1-1/2 inch) by 38.1 nm (1-
1/2 inch) by 4.8 mm (3/16 inch) angle. Angle braces shall be bolted to
crossarns with 50.8 nm (1/2 inch) bolts with round or square washers

bet ween bol t heads and crossarns, and secured to poles with 15.9 mm (5/8
i nch) through-bolts. Double crossarns shall be securely held in
position by neans of 15.9 nm (5/8 inch) double-arning bolts. Each

doubl e-arm ng bolt shall be equipped with four nuts and four square
washers.

3.3.1. Line Arms and Buck Arns

Line arms and buck arns shall be set at right angles to lines for
straight runs and for angles 45 degrees and greater; and |ine arns shal

- 14



3.

bi sect angles of turns of less than 45 degrees. Dead-end assenblies
shal | be used for turns where shown. Buckarns shall be installed, as
shown, at corners and junction poles. Double crossarnms shall be

provi ded at ends of joint use or conflict sections, at dead-ends, and at
angl es and corners to provide adequate vertical and | ongitudina
strength. Double crossarns shall be provided at each |ine-crossing
structure and where lines not attached to the sanme pole cross each

ot her.

3.2. Equi prment Arns

Equi pnent arns shall be set parallel or at right angles to |lines as
required to provide clinbing space. Equi prment arns shall be |ocated
bel ow line construction to provide necessary w re and equi prent

cl ear ances.

3.4. GUY | NSTALLATI ON

Guys shall be provided where shown, with [ oads and strengths as

i ndi cated, and wherever conductor tensions are not bal anced, such as at
angl es, corners, and dead-ends. Were a single guy will not provide the
required strength, two or nore guys shall be provided. Were guys are
wr apped around poles, at |east two guy hooks shall be provided and pole
shims shall be provi ded where guy tension exceeds 27 kN (6000 pounds).
GQuy clanps 152.4 nm (6 inches) in length with three 15.9 nm (5/8 inch)
bolts, or offset-type guy clanps, or approved guy grips shall be
provided at each guy terminal. Quy-strain insulators shall be provided
in each guy for wood poles. Anchors shall be of an expanding type,
except that power installed screw anchors of equival ent hol di ng power
are acceptable. A half-round yellow polyvinyl, fiberglass, or other
suitabl e plastic guy marker, not less than 2.4 m (8 feet) in |length,
shal | be provided at the anchor end of each guy shown, securely clanped
to the guy or anchor at the bottom and top of the marker. Hol ding
capacities for down guys shall be based on a | ead angl e of 45 degrees.

. 5. CONDUCTOR | NSTALLATI ON

.5.1. Line Conductors

Unl ess ot herwi se indicated, conductors shall be installed in accordance
wi th manufacturer's approved tables of sags and tensions. Proper care
shal | be taken in handling and stringing conductors to avoid abrasions,
sharp bends, cuts, kinks, or any possibility of damage to insulation or
conductors. Conductors shall be paid out with the free end of
conductors fixed and cable reels portable, except where terrain or
obstructions nake this nmethod unfeasible. Bend radius for any insul ated
conductor shall be at no tine |ess than the applicabl e NEVA

speci fication recommendati on. Conductors shall not be drawn over rough
or rocky ground, nor around sharp bends. When installed by machine
power, conductors shall be drawn froma nounted reel through stringing
sheaves in straight lines clear of obstructions. Initial sag and
tensi on shall be checked by the Contractor, in accordance with the
manuf acturer's approved sag and tension charts, within an el apsed tine
after installation, recormended by the manufacturer

.5.2. Connectors and Splices

Connectors and splices shall be nmechanically and electrically secure
under tension and shall be of the nonbolted conpression type. The
tensile strength of any splice shall be not |less than the rated breaking
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3.

3.

3.

strength of the conductor. Splice materials, sleeves, fittings, and
connectors shall be noncorrosive and shall not adversely affect
conductors. Al um num conposi tion conductors shall be wire brushed and
an oxi de inhibitor applied before naking a conpression connection. The
i nhi bitor nay be applied by using connectors which are factory filled
with an inhibitor. Inhibitors and conpression tools shall be of types
recomended by the connector manufacturer. Primary |ine apparatus taps
shal | be by neans of hot |ine clanps attached to conpression type bai
clanmps (stirrups). Low voltage connectors for copper conductors shal
be of the sol derl ess pressure type. Noninsul ated connectors shall be
snmoot hly taped to provide a waterproof insulation equivalent to the
original insulation, when installed on insulated conductors. On

over head connections of al um num and copper, the alum num shall be

i nstall ed above the copper

5.3. Conductor-To-Insul ator Attachnents

Conductors shall be properly attached to insulators. For insulators
requi ring conductor tie-wire attachnents, tie-wire sizes shall be as
i ndicated in TABLE I

TABLE Il1. Tl E-WRE REQUI REMENTS
CONDUCTOR TIE WRE
Copper (AWG Sof t - Drawn Copper (AWG)
6 8
4 and 2 6
1 through 3/0 4
4/ 0 and | arger 2
AAC, AAAC, or ACSR (AVWG) AAAC OR AAC (AVG
Any size 6 or 4

5.4. Arnpor Rods

Arnor rods shall be provided for AAC, AAAC, and ACSR conductors. Arnor
rods shall be installed at supports, except arnor rods will not be
required at prinmary dead-end assenblies if al um num or alum numlined
zinc-coated steel clanps are used. Lengths and nethods of fastening
arnor rods shall be in accordance with the manufacturer's
recomendati ons. For span lengths of less than 61 m (200 feet,) flat
al um num arnmor rods nay be used. Flat arnor rods, not |ess than 762.0
mcroneters by 6.4 mm (0.03 by 0.25 inch) shall be used on No. 1 AWG AAC
and AAAC and snaller conductors and on No. 5 AWG ACSR and smal | er
conductors. On larger sizes, flat arnor rods shall be not less than 1.3
mm by 7.6 nm (0.05 by 0.30 inches). For span |lengths of 61 m (200 feet)
or nore, prefornmed round arnor rods shall be used.

5.5. Low Vol tage Cables

Low vol t age cabl es shall be supported on clevis fittings using spoo

i nsulators. Dead-end clevis fittings and suspension insulators shall be
provi ded where required for adequate strength. Dead-end construction
shal | provide a strength exceeding the rated breaking strength of the
neutral messenger. Cevis attachnents shall be provided with not |ess
than 15.9 mm (5/8 inch) through-bolts.



3.

3.

3.5.5.1. TRANSFORMER | NSTALLATI ON

Transformers shall be carefully installed so as not to scratch finishes
or dammge bushings. Transforners shall be installed in accordance wth
the manufacturer's instructions. After installation, surfaces shall be
i nspected and scratches shall be touched up with a finish provided by
the transformer manufacturer for this purpose.

.6. CONNECTIONS TO UTILITY LINES

The Contractor shall coordinate the work with the Contracting Oficer
and shall provide for final connections to the installation electric
lines.

. 7.  CONNECTI ONS TO BUI LDI NGS

.7.1. Aerial Services

Connections to buildings shall be nade at approximately the point

i ndi cated and shall be connected to the service entrance conductors.
Supports at buildings shall be adequate to withstand required pulls, but
in no case shall supports be rated |l ess than 4450 N (1000 pounds). Drip
| oops shall be forned on conductors at entrances to buil di ngs, cabinets,
or conduits. Service-entrance conduits with termnation fittings and
conductors within the building, including sufficient slack for
connection to aerial service cables, shall conformto the requirenents
of Section 16415 ELECTRI CAL WORK, | NTERI OR

8. GROUNDI NG

Noncurrent-carrying netal parts of equi pnent and conductor assenblies,
such as lum naires, nediumvoltage cable termn nations and nessengers,
netal pol es, operating nechani sns of pole top sw tches, pane

encl osures, transforners, capacitors, recloser frames (cases) and ot her
noncurrent carrying netal itens shall be grounded. Additional grounding
of equi pnent, neutral, and surge arrester grounding systens shall be
installed at pol es where indicated.

8.1. Gounding Electrodes
Groundi ng el ectrodes shall be installed as foll ows:

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shal | be | ocated approximately three feet out from base of the pole and
shall be driven into the earth until the tops of the rods are

approxi mately one foot below finished grade. Miltiple rods shall be
evenly spaced at least 3 m (10 feet) apart and connected together two
feet below grade with a m ninum No. 6 bare copper conductor

b. Pole butt electrodes - Pole butt electrodes shall be installed where
i ndi cated, except that this nethod shall not be the sole grounding

el ectrode at transforner |ocations. The pole butt el ectrode shal

consist of a coil of at least 4 m (12 feet) of mininum No. 6 bare copper
conductor stapled to the butt of the pole.

c. Plate electrodes - Plate electrodes shall be installed in accordance
with the manufacturer's instructions and ANSI C2 and NFPA 70.



d. Additional electrodes - Wenever the required ground resistance is
not nmet, provide additional el ectrodes interconnected with grounding
conductors, to achieve the specified ground resistance. The additiona

el ectrodes will be up to three, 3 m (10 feet) rods spaced a mni numof 3
m (ten feet) apart.

3.8.2. Gounding and Bondi ng Connections

3.

3.

Connecti ons above grade shall be nade by the fusion-welding process or
wi th bolted sol derl ess connectors in conpliance with UL 467, and those
bel ow grade shall be nade by a fusion-welding process. Were grounding
conductors are connected to al um num conposition conductors, specially

treated or |ined copper-to-alunm num connectors suitable for this purpose
shal | be used.

8.3. Gounding El ectrode Conductors

A single #4 bare solid copper continuous vertical grounding el ectrode
conductor shall be installed on each pole and connected directly to the
groundi ng el ectrodes indicated on the drawi ngs or required by these
specifications. All equipnment, neutrals, surge arresters, and ot her
itenms required to be grounded shall be connected directly to this
vertical conductor. Secondary system neutral conductors shall be
connected directly to the transfornmer neutral bushings, then connected
with a neutral bonding junper between the transforner neutral bushing
and the vertical grounding el ectrode conductor, as shown. G ounding

el ectrode conductors shall be stapled to wood poles at intervals not

exceeding 600 mm (2 feet.) Bends greater than 45 degrees in groundi ng
el ectrode conductor are not permtted.

.9. FIELD TESTI NG

.9.1. Ceneral

Field testing shall be perforned in the presence of the Contracting

O ficer. The Contractor shall notify the Contracting O ficer 7 days
prior to conducting tests. The Contractor shall furnish all naterials,
| abor, and equi pnment necessary to conduct field tests. The Contractor
shal |l performall tests and inspections recomrended by the nanufacturer
unl ess specifically waived by the Contracting Officer. The Contractor
shall maintain a witten record of all tests which includes date, test
perfornmed, personnel involved, devices tested, serial nunber and nane of

test equipnent, and test results. Al field reports will be signed and
dated by the Contractor.

9.2. Safety

The Contractor shall provide and use safety devices such as rubber
gl oves, protective barriers, and danger signs to protect and warn
personnel in the test vicinity. The Contractor shall replace any

devi ces or equi pnment which are danaged due to inproper test procedures
or handl i ng.

.9.3. Gound-Resistance Tests

The resistance of each pole ground shall be neasured using the fall-of-
potential nethod defined in |EEE Std 81. G ound resistance neasurenents
shal |l be nmade before the electrical distribution systemis energi zed and
shall be nmade in nornally dry conditions not |ess than 48 hours after
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3.

3.

the last rainfall. Resistance neasurenments of separate grounding
el ectrode systens shall be nmade before the systens are bonded toget her
bel ow grade. The conbi ned resi stance of separate systens nmay be used to

nmeet the required resistance, but the specified nunber of electrodes
nmust still be provided.

a. Single electrode - 25 ohns.
b. Miltiple electrodes - 25 ohns.

9.4. Low Voltage Cabl e Test

Low vol tage cable, conplete with splices, shall be tested for insulation
resi stance after the cables are installed, in their final configuration
ready for connection to the equipnent, and prior to energization. The
test voltage shall be 500 volts dc, applied for one mnute between each
conductor and ground and between all possible conbinations of conductors
in the same trench, duct, or cable, with all other conductors in the

same trench, duct, or cable grounded. The m ni num val ue of insulation
resi stance shall be:

R =(V+1) x1000/ L

where R is the resistance in negohns, Vis the rated voltage in
kilovolts, and L is the length of the cable in feet.

Each cable failing this test shall be repaired or replaced. The

repaired cable systemshall then be retested until failures have been
el i m nat ed.

9.5. Liquid-Filled Transformer Tests

The following field tests shall be perforned on all liquid-filled
transformers. Pass-fail criteria shall be in accordance with the
transfornmer manufacturer's specifications.

a. Insulation resistance test phase-to-ground.

b. Turns ratio test.

.9.6. Operating Tests

After the installation is conpleted, and at such tinme as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denonstrated to operate in accordance
with the requirenents herein. An operating test report shall be
submitted in accordance with paragraph SUBM TTALS.

.10. ACCEPTANCE

Fi nal acceptance of the facility will not be given until the Contractor
has successfully conpleted all tests and after all defects in
installation, material or operation have been corrected.

-- End of Section --



SECTI ON 16415

ELECTRI CAL WORK, | NTERI CR

PART 1. GENERAL
1.1. REFERENCES

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

FEDERAL SPECI FI CATI ONS ( FS)

FS L-C 530 (Rev C) Coating, Pipe, Thernoplastic
Resin
FS L- P-387 (Rev A, Am1, Int Am 2) Plastic Sheet,

Lam nat ed, Thernosetting (for
Desi gnati on Pl at es)

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE Std 81 (1983) Cuide for Measuring Earth
Resistivity, G ound | npedance, and
Earth Surface Potentials of a G ound
System

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NENVA 250 (1991) Enclosures for Electrical
Equi pnent (1000 Vol ts Maxi num

NEVA AB 1 (1986; Rev 1) Mbdl ded Case Circuit
Breakers and Ml ded Case Switches

NEVA FU 1 (1986) Low Voltage Cartridge Fuses

NEVA | CS 1 (1988; Rev 1, 2 & 3) Industrial
Control s and Systens

NEVA | CS 2 (1988; Rev 1) Industrial Control
Devi ces, Controllers and Assenblies

NEVA | CS 3 (1988; Rev 1) Industrial Systemns

NEVA | CS 6 (1988; Rev 1) Enclosures for Industrial

Control and Systens

NEVA MG 1 (1987; Rev 1 and 2) Mdtors and
Cenerators



NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NFPA

NFPA

UL-

UL

UL

UL

UL

UL

UL

UL

UL

03

20

44

50

67

83

98

(1983; R 1988) Energy Managenent GCuide
for Selection and Use of Pol yphase
Mot or s

(1989) Sheet Steel CQutlet Boxes, Device
Boxes, Covers, and Box Supports

(1990; PB 1.1) Panel boards

(1989; PB 2.1) Deadfront Distribution
Swi t chboar ds

(1989) Pol yvi nyl - Chl ori de (PVQ)
External | y Coated Gal vani zed Rigid
Steel Conduit and Internedi ate Metal
Condui t

(1983; R 1989) GCeneral Requirenents for
Wring Devices

(1988) Wring Devices - D nensional
Requi renent s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

70

101

(1999) National Electrical Code

(1991) Safety to Life fromFire in
Bui | di ngs and Structures

UNDERWRI TERS LABORATORI ES (UL)

(1992; Supple) Electrical Construction
Materials Directory

(1985; Rev thru Nov 1992) Flexible
Met al Conduit

(1981; Rev thru Dec 1992) Rigid Metal
Condui t

(1986; Rev thru Jul 1991) General -Use
Snap Switches

(1991; Rev thru Jan 1993) Rubber-
I nsul ated Wres and Cabl es

(1992) Enclosures for Electrical
Equi pnent

(1988; Rev thru Feb 1993) Panel boards
(1991; Rev thru Jul 1992)

Ther nopl astic-1nsulated Wres and
Cabl es

(1987; Rev thru Apr 1990) Encl osed and
Dead- Front Switches



UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

198C

198D

198E

198G

360

467

486A

486C

489

508

510

512

514A

514B

542

797

817

869A

891

924

(1986; Rev thru Oct 1992) Hi gh-
Interrupting-Capacity Fuses, Current-
Limting Types

(1988; Rev Jul 1988) Capacity Cass K
Fuses

(1988; Rev Jul 1988) Cass R Fuses

(1988; Rev May 1988) Fuses for
Suppl ementary Overcurrent Protection

(1986; Rev thru Jan 1993) Liquid-Tight
Fl exi bl e Steel Conduit

(1984; Rev thru Nov 1986) G ounding and
Bondi ng Equi pnent

(1991; Rev Cct 1991) Wre Connectors

and Sol dering Lugs for Use with Copper
Conduct or s

(1991; Rev thru Sep 1992) Splicing Wre
Connectors

(1991; Rev thru May 1992) Ml ded- Case
Crcuit Breakers and Circuit-Breaker
Encl osures

(1993) Industrial Control Equi pnent
(1986; Rev Qct 1986) Insul ating Tape
(1987) Fusehol ders

(1991) Metallic Qutlet Boxes

(1992; Rev thru Mar 1993) Fittings for
Conduit and Qutl et Boxes

(1985; Rev thru Dec 1992) Lanphol ders,
Starters, and Starter Hol ders for
Fl uorescent Lanps

(1983; Rev thru Jul 1991) Electrica
Metal lic Tubing

(1986; Rev thru May 1991) Cord Sets and
Power - Suppl y Cords

(1987; Rev thru Sep 1992) Reference
Standard for Service Equi pnent

(1984; Rev thru Jun 1991) Dead- Front
Swi t chboar ds

(1990; Rev thru Dec 1991) Energency
Li ghti ng and Power Equi pnment



1

1

1

1

UL 935

Bal | asts

UL 943 (1985; Rev thru Mar
Circuit Interrupters

UL 1004 (1989; Rev thru Mar
Mot or s

UL 1029 (1986; Rev thru Nov
I nt ensi ty-Di scharge

UL 1242 (1983; Rev thru Jan
Met al Conduit

UL 1561 (1986; Rev thru Jul
General Purpose and

UL 1570 (1988; Rev thru Feb
Li ghting Fi xtures

UL 1571 (1991; Rev thru Aug
Li ghting Fi xtures

UL 1572 (1991; Rev thru Aug
Intensity Discharge

UL 1660 (1987) Liquid-Tight
Nonnet al | i ¢ Condui t

2.  GENERAL

2.1. Rules

The installation shal
101,

conformto the requirenents of
unl ess nore stringent requirenments are indicated

2.2. Coordination

The drawi ngs indicate the extent and the general
arrangenent of equi pnent, conduit, and w ring.

becone familiar with al
inthe field so that the outlets and equi prent shal
| ocated and readily accessible. Lighting fixtures,
equi pnment and materials shal
nmechani cal or structura
junction boxes for
contract draw ngs.
t he draw ngs,
and approved prior to inplenmenting any change.

features; otherw se
lighting fixtures shal
If any conflicts occur

be | ocat ed

Contractor shall coordinate the electrica

drawi ngs and provide all power related wiring even if
on electrical draw ngs.

2.3. Standard Products

Mat erial and equi pnent shall be a standard product of

outl ets,
be | ocated to avoid interference with
lighting fixtures and

(1993; Rev Feb 1993) Fl uorescent-Lanp

1993) G ound- Faul t

1993) Electric

1991) Hi gh-
Lanmp Bal |l asts

1993) Internedi ate

1992)
Power

Dry- Type
Transforners

1993) Fl uorescent

1992) | ncandescent

1992) High
Li ghting Fi xtures

Fl exi bl e

NFPA 70 and NFPA
herei n or shown.

| ocation and
The Contract or
details of the work and verify al

shal |

di nensi ons
be properly

and ot her

according to the

necessitating departures from
details of and reasons for departures shal

be submtted

The El ectrical
work with HVAC and el ectri cal

they are not shown

a manuf act urer

regul arly engaged in the manufacture of the product and shal
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1

1

essentially duplicate itens that have been in satisfactory use for at
| east 2 years prior to bid opening.

2.4. ldentification Nanmepl ates

Maj or itens of electrical equipnent and major conponents shall be
permanently marked with an identification nane to identify the equi pment
by type or function and specific unit nunber as indicated. Designation
of nmotors shall coincide with their designation in the notor control
center or panel. Unless otherw se specified, all identification

nanepl ates shall be nade of |am nated plastic in accordance with FS L-P-
387 with black outer layers and a white core. Edges shall be chanfered.
Pl ates shall be fastened with black-finished round-head drive screws,
except notors, or approved nonadhesive netal fasteners. Wen the
naneplate is to be installed on an irregul ar-shaped object, the
Contractor shall devise an approved support suitable for the application
and ensure the proper installation of the supports and nameplates. In
all instances, the naneplate shall be installed in a conspi cuous

| ocation. At the option of the Contractor, the equi pnment nmanufacturer's
standard enbossed naneplate naterial with black paint-filled letters may
be furnished in lieu of lanm nated plastic. The front of each

panel board, motor control center, sw tchgear, and swi tchboard shall have
a naneplate to indicate the phase letter, correspondi ng col or and
arrangenent of the phase conductors. The follow ng equi pment, as a

m ni mum shall be provided with identification nanepl ates:

M ni num 6.4 nm M ni num 3.2 nm
(1/4 inch) (1/8 inch)
H gh Letters H gh Letters

Panel boar ds Control Power Transforners
Starters Control Devices

Safety Switches I nst rument Transforners
Equi pnent Encl osur es

Mot or s

Each panel, section, or unit in notor control centers, swtchgear or
simlar assenblies shall be provided with a naneplate in addition to
nanepl ates |isted above, which shall be provided for individua
conpartnents in the respective assenbly, including naneplates which
identify "future," "spare," and "dedi cated" or "equi pped spaces."

2.5. As Built Draw ngs

Fol I owi ng the project conpletion or turnover, within 30 days the
Contractor shall furnish two sets of as-built drawings to the
Contracting O ficer.

3. SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01100 GENERAL
REQUI REMENTS:

SD- 04 Dr awi ngs

El ectrical Wrk; GA.



Detail drawings for all naterials and equi pnent specified. Detai

drawi ngs shall consist of a conplete list of equiprment and naterial s,

i ncludi ng manufacturer's descriptive and technical data; catal og cuts;
and any special installation instructions that nmay be required.

Drawi ngs shall show applicable schematic diagrans; and equi pnent | ayout
and anchor age.

SD- 09 Reports
Mat eri al s and Equi pnent; GA.

The | abel or listing of the Underwiters Laboratories, Inc., shall be
accepted as evidence that the naterials or equipnent conformto the
appl i cabl e standards of that agency. In lieu of this label or listing,
a statenent froma nationally recogni zed, adequately equipped testing
agency indicating that the itens have been tested in accordance with
requi red procedures and that the materials and equi pnent conply with al
contract requirenments will be accepted. However, materials and

equi pnment installed in hazardous | ocations nust bear the UL | abel unless
the data submitted fromother testing agency is specifically approved in
witing by the Contracting Officer. Materials and equi pment shall be
approved based on the manufacturer's published data.

For other than equi pnment and naterials specified to conformto UL
publications, a manufacturer's statenent indicating conplete conpliance
with the applicable Federal Specification, or standard of the Anerican
Society for Testing and Materials, National Electrical Manufacturers
Associ ation, or other commercial standard, is acceptable.

1. 4. WORKMANSHI P

Material s and equi pnment shall be installed in accordance with
recommendati ons of the manufacturer and as shown.

PART 2. PRODUCTS

2.1. MATERI ALS AND EQUI PMENT
Materi al s and equi pnent shall conformto the respective publications and
other requirements specified below Mterials and equi pnent not |isted
bel ow shall be as specified el sewhere in this section

2.1.1. Cables and Wres
Conductors in cables shall be anneal ed copper. Design is based on
copper conductors. Cables shall be single-conductor type, unless
ot herw se indicated. Cables and wires shall conformto UL 83 for the
t her nopl asti c-i nsul ated type.

2.1.1.1. G ounding Cables

Groundi ng cabl es shall be bare or shall have green | ow voltage
i nsul ati on.

2.1.1.2. Cord Sets and Power-Supply Cords

UL 817.



2.

2.

1.2. Cabinets for Communi cati ons

UL 50. Cabinets shall have boxes constructed of zinc-coated sheet
steel. Cabinets shall be constructed with interior dinensions not |ess
than those indicated. Trimshall be fitted with hinged door and flush
catch. Doors shall provide naxi mum size openings to the box interiors.
Boxes shall be provided with a 15 nm (5/8 inch) plywod back board
havi ng a two-coat insulating varnish finish

.1.3. Circuit Breakers

Circuit breakers shall have voltage, current and interrupting ratings as
indicated. Fully rated circuit breakers shall be provided to obtain the
specified interrupting rating.

1.3.1. Ml ded-Case and | nsul ated-Case Circuit Breakers
NEMA AB 1 and UL 489 for circuit breakers.

a. Ml ded-Case Circuit Breakers: Single-pole breakers shall be ful
nodul e size; two poles shall not be installed in a single nodule.
Mul ti pol e breakers shall be of the common-trip type having a single
operating handl e, but for sizes of 100 anperes or |ess nmay consist of
singl e-pol e breakers permanently factory assenbled into a nultipole unit
havi ng an internal, nechanical, nontanperable comon-trip nmechani sm and
external handle ties. Breakers shall have interchangeabl e, adjustable
magnetic, trips in 225 anperes franme and |arger. Breakers coordi nated
with current-limting fuses shall have a conbined interrupting capacity
of 100,000 symmetrical anmperes. All poles of associated breakers shal
open if any fuse bl ows.

.1.3.2. Gound Fault Circuit Interrupters

UL 943. Breakers equipped with ground fault interrupters shall have
ground fault class, interrupting capacity, and voltage and current
rati ngs as indicated.

.1.4. Conduit and Tubing

1.4.1. Electrical, Zinc-Coated Steel Metallic Tubing (EM)

uL 797.

.1.4.2. Flexible Conduit, Stee

CGeneral - purpose type, UL 1; liquid tight, UL 360.

.1.4.3. Internediate Metal Conduit

UL 1242.

.1.4.4. PVC Coated Rigid Steel Conduit

NEMVA RN 1.

.1.4.5. Rgd Metal Conduit

UL 6.



.1.5. Conduit and Device Boxes and Fittings

.1.5.1. Boxes, Metallic CQutlet
NEMA OGS 1 and UL 514A

.1.5.2. Boxes, Switch (Enclosed), Surface-Munted
UL 98.

.1.5.3. Fittings for Conduit and Qutlet Boxes
UL 514B.

.1.6. Conduit Coatings Plastic Resin System
FS L-C-530 or NEMA RN 1, Type A-40.

.1.7. Connectors, Wre Pressure

.1.7.1. Copper Conductors
UL 486A.

.1.8. Electrical G ounding and Bondi ng Equi prent
UL 467.

.1.8.1. Gound Rods

Ground rods shall be of copper-clad steel conform ng to UL 467 not |ess
than 15.9 mm (5/8 inch) in diameter by 2.4 neter (8 feet) in length of
the sectional type driven full length into the earth

.1.9. Enclosures
NEMA | CS 6 or NEMA 250 unl ess ot herw se specifi ed.
.1.9.1. Cabinets and Boxes
UL 50.
.1.9.2. Circuit Breaker
UL 489.
.1.10. not used
.1.11. Fuses and Fusehol ders
.1.11.1. Fuses, Low Voltage Cartridge Type
NEVA FU 1.
.1.11.2. Fuses, H gh-Interrupting-Capacity, Current-Liniting Type

UL 198C.



N

N

.1.11.3. Fuses, Oass K, H gh-Interrrupting-Capacity Type

UL 198D
.1.11. 4. Fuses, Cass R
UL 198E
.1.11.5. Fuses for Supplenentary Overcurrent Protection
UL 198G
.1.11. 6. Fusehol ders
UL 512.
.1.12. Instruments, Electrical Indicating
ANSI C39. 1.

.1.13. Mdtors, ac, Fractional and Integral Kilowatt (Horsepower)

Mot ors, ac, fractional and integral kilowatt (horsepower), 373.0 kW (500
hp) and smaller shall conformto NEMA MG 1 and UL 1004 for notors; NENMA
MG 10 for energy nmanagenent sel ection of polyphase notors.

.1.13.1. Kilowatt (Horsepower) Rating

The kilowatt (horsepower) rating of notors should be Iimted to no nore
than 125 percent of the nmaxi num | oad being served unl ess a NEMA standard
size does not fall within this range. |In this case, the next |arger
NEMA standard notor size should be used.

.1.13.2. Motor Efficiencies

Al'l permanently wired pol yphase notors of 746 W (1 hp) or nore shal

nmeet the mininumfull-load efficiencies as indicated in the foll ow ng
table, and as specified in this specification. Mtors of 746 W (1 hp)

or nore with open, dripproof or totally enclosed fan cool ed encl osures
shal | be high efficiency type, unless otherwi se indicated. Motors
provided as an integral part of notor driven equi pnent are excluded from
this requirement if a nmnimum seasonal or overall efficiency requirenent
is indicated for that equi pnment by the provisions of another section

M ni mum Mot or Effici enci es

kw Std. Efficiency H gh Efficiency

0.746 (1 hp) 77.0 85.5
1.12 (1.5 hp) 78.5 85.5
1.49 (2 hp) 78.5 85.5
2.24 (3 hp) 78.5 88.5
3.73 (5 hp) 82.5 88.5
5.60 (7.5 hp) 84.0 90. 0
7.46 (10 hp) 85.5 90. 0
11.2 (15 hp) 85.5 91. 0
14.9 (20 hp) 87.5 92.0
18.7 (25 hp) 88.5 92.0
22.4 (30 hp) 88.5 92.0



2.1.14. Motor Controls and Mdtor Control Centers
NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508.
2.1.15. Panel boards
Dead-front construction, NEVA PB 1 and UL 67.
2.1.16. Receptacles
2.1.16.1. Ceneral G ade
NEVA VWD 1
2.1.16.2. Gound Fault Interrupters
UL 943, dass A
2.1.17. Service Equi prent

UL 869A.

N

.1.18. Splice, Conductor
UL 486C.

2.1.19. Switchboard, Dead Front Distribution
NEMA PB 2 and UL 891

2.1.20. Snap Switches
UL 20.

2.1.21. Tapes

2.1.21.1. Plastic Tape
UL 510.

2.1.21.2. Rubber Tape
UL 510.

2.1.22. not used

2.1.23. Wring Devices

NEMA WD 1 for general -purpose wring devices, and NEMA WD 6 for
di mensi onal requirenments of wring devices.

PART 3. EXECUTI ON

3.1. GROUNDI NG



3.

Groundi ng shall be in confornance with NFPA 70, the contract draw ngs
and the follow ng specifications.

1.1. G ound Rods

The resistance to ground shall be nmeasured using the fall-of-potential
net hod described in IEEE Std 81. The maxi mum resi stance of a driven
ground shall not exceed 25 ohms under normally dry conditions. If this
resi stance cannot be obtained with a single rod, 2 additional rods not
less than 1.8 neters (6 feet) on centers. |In high-ground-resistance, UL
listed chenmically charged ground rods may be used. |If the resultant

resi stance exceeds 25 ohns neasured not |ess than 48 hours after
rainfall, the Contracting O ficer shall be notified i nmediately.
Connections bel ow grade shall be fusion welded. Connections above grade
shal | be fusion wel ded or shall use UL 467 approved connectors.

.1.2. Gounding Conductors

A green ground wire shall be furnished regardl ess of the type of

conduit. Al equiprment groundi ng conductors, including netallic raceway
systens used as such, shall be bonded or joined together in each wring
box or equi pnent enclosure. Metallic raceways and groundi ng conductors
shal | be checked to assure that they are wired or bonded into a comon
junction. Metallic boxes and enclosures, if used, shall also be bonded
to these groundi ng conductors by an approved neans per NFPA 70. \When
boxes for receptacles, switches, or other utilization devices are
installed, any designated grounding terninal on these devices shall also
be bonded to the equi pment groundi ng conductor junction with a short

j unper.

.2.  WRING METHODS

.2.1. Ceneral Requirenents

Unl ess otherwi se indicated, wiring shall consist of insulated conductors
installed in rigid zinc-coated steel conduit, electrical netallic
tubing, or internediate netal conduit.

2.2. Conduit and Tubing Systens

Conduit and tubing systems shall be installed as indicated. Conduit

si zes shown are based on use of copper conductors with insulation types
as described in paragraph WRING METHODS. M ni num si ze of raceways
shall be 15 nm (1/2 inch). Only netal conduits will be pernitted when
conduits are required for shielding or other special purposes indicated,
or when required by conformance to NFPA 70. Electrical netallic tubing
may be installed only within buildings. Electrical netallic tubing may
be installed in concrete and grout in dry locations. Electrica
metallic tubing installed in concrete or grout shall be provided with
concrete tight fittings. EMI will not be installed in danp or wet

| ocations. Bushings, manufactured fittings or boxes providing

equi val ent means of protection shall be installed on the ends of al
conduits and shall be of the insulating type, where required by NFPA 70.
Only UL listed adapters shall be used to connect EMI to rigid netal
condui t, cast boxes, and conduit bodies. Except as otherw se specified,
| MC may be used as an option for rigid steel conduit in areas as
permtted by NFPA 70. Raceways shall not be installed under the
firepits of boilers and furnaces and shall be kept 150 nm (6 inches)
away from parallel runs of flues, steam pipes and hot-water pipes.
Raceways shall be concealed within finished walls, ceilings, and floors
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3.

3.

3.

3.

3.

unl ess ot herwi se shown. Raceways crossing structural expansion joints
shal | be provided with suitable expansion fittings or other suitable
means to conpensate for the building expansion and contraction and to
provide for continuity of grounding. Wring installed in underfl oor
raceway system shall be suitable for installation in wet |ocations.

2.2.1. not used
2.2.2. not used
2.2.3. Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural menbers, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be
consi dered as exposed installations in accordance with NFPA 70
definitions.

2.2.4. Changes in Direction of Runs

Changes in direction of runs shall be nade with symetrical bends or
cast-netal fittings. Field-nade bends and offsets shall be nmade with an
approved hi ckey or conduit-bendi ng machi ne. Crushed or deforned
raceways shall not be installed. Trapped raceways in danmp and wet

| ocations shall be avoi ded where possible. Care shall be taken to
prevent the | odgnment of plaster, dirt, or trash in raceways, boxes,
fittings and equi pment during the course of construction. C ogged
raceways shall be entirely freed of obstructions or shall be replaced.

2.2.5. Supports

Metallic conduits and tubing shall be securely and rigidly fastened in
place at intervals of not nore than 3 neters (10 feet) and within 900 nm
(3 feet) of boxes, cabinets, and fittings, with approved pi pe straps,
wal | brackets, conduit clanps, conduit hangers, threaded C-cl anps, or
ceiling trapeze. C-clanps or beam clanps shall have strap or rod-type
retainers. Rigid plastic conduits (if permtted as a wiring nethod)
shal | be supported as indicated above, except that they will be
supported at intervals as indicated in NFPA 70. Loads and supports
shal | be coordinated with supporting structure to prevent damage or
deformation to the structures, but no | oad shall be applied to joist
bridgi ng. Fastenings shall be by wood screws or screwtype nails to
wood; by toggle bolts on hollow nmasonry units; by expansion bolts on
concrete or brick; by machi ne screws, wel ded threaded studs, heat-
treated or spring-steel-tension clanps on steel work. Nail-type nylon
anchors or threaded studs driven in by a powder charge and provided with
| ock washers and nuts may be used in |ieu of expansion bolts or machine
screws. Raceways or pipe straps shall not be welded to stee

structures. Holes cut to a depth of nmore than 40 mMmm (1-1/2 inches) in
reinforced concrete beans or to a depth of nore than 20 mm (3/4 inch) in
concrete joists shall avoid cutting the main reinforcing bars. Holes
not used shall be filled. In partitions of |light steel construction
sheet-nmetal screws may be used. Conduit shall not be supported using
wire or nylon ties. Raceways shall be installed as a conplete system
and be independently supported fromthe structure. Upper raceways shal
not be the support of |ower raceways. Supporting neans will not be
shared between el ectrical raceways and nechani cal piping or ducts and
shal |l not be fastened to hung ceiling supports. Conduits shall be
fastened to all sheet-netal boxes and cabinets with two | ocknuts where
requi red by the NFPA 70, where insulating bushings are used, and where
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3.

3.

3.

3

3.

bushi ngs cannot be brought into firmcontact with the box; otherw se, a
singl e | ocknut and bushing may be used. Threadless fittings for
electrical netallic tubing shall be of a type approved for the
conditions encountered. Additional support for horizontal runs is not
requi red when EMI rests on steel stud cutouts.

2.2.6. not used
2.2.7. Conmuni cati ons Raceways

Conmmuni cati ons raceways indicated shall be installed in accordance with
the previous requirenments for conduit and tubing and with the additiona
requirenents that no Iength of run shall exceed 15 nmeters (50 feet) for
15 mm (1/2 inch) and 20 mm (3/4 inch) sizes, and 30 neters (100 feet)
for 256 mm (1 inch) or larger sizes, and shall not contain nore than two
90-degree bends or the equivalent. Additional pull or junction boxes
shall be installed to conmply with these limtations whether or not
indicated. Inside radii of bends in conduits of 25 nm (1 inch)size or

| arger shall be not less than ten tines the nomi nal dianeter.

2.2.8. Sizes

Al'l sizes are based on copper conductors, unless otherw se indicated.

Si zes shall be not less than indicated. Branch-circuit conductors shal
be not smaller than No. 12 AWG Conductors for branch circuits of 120
volts nore than 30 neters (100 feet) long and of 277 volts nore than 70
meters ( 230 feet) long, frompanel to |oad center, shall be no snaller
than No. 10 AWG Cass 1 renpte control and signal circuit conductors
shall be not less than No. 14 AWG. Class 2 renpte control and signa
circuit conductors shall be not |less than No. 16 AWG  The conduct or
sizes are based on the use of THHWIi nsul ati on, except where otherw se

i ndi cated. Higher tenperature rated conductors will be permtted to be
used, if the UL tested tenperature ratings for which the equipnent in
the circuit is marked are not exceeded. Conductors shall be m nimum 75
degrees C insulated conductors for branch circuits and feeders.

.2.2.9. Power Conductor ldentification

Phase conductors shall be identified by color coding. The color of the
i nsul ation on phases A, B, and C respectively shall be:

120/ 208 volt, 3-phase: Black, red, and bl ue.

Conduct or phase and voltage identification shall be nmade by col or-coded
insulation for all conductors snaller than No. 6 AWG  For conductors
No. 6 AWG and | arger, identification shall be made by col or-coded

i nsul ation, or conductors with black insulation may be furni shed and
identified by the use of half-|apped bands of colored electrical tape
wr apped around the insulation for a mnimmof 75 nm (3 inches) of

| ength near the end, or other method as submitted by the Contractor and
approved by the Contracting O ficer. Conductor identification shall be
provi ded within each enclosure where a tap, splice, or termnation is
made. Phase identification by a particular color shall be maintained
continuously for the length of a circuit, including junctions.

2.2.10. Control Conductor ldentification

Control circuit conductor identification shall be made by col or-coded
i nsul ated conductors, plastic-coated self-sticking printed nmarkers,
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permanent|y attached stanped netal foil markers, or equival ent neans as
approved. Control circuit term nals of equipnment shall be properly
identified. Terminal and conductor identification shall match that
shown on approved detail drawings. Hand lettering or narking is not
accept abl e.

. 3. BOXES AND SUPPCRTS

Boxes shall be provided in the wiring or raceway systens wherever
required for pulling of wires, naking connections, and nounting of
devices or fixtures. Boxes for netallic raceways, 101.6 nmm by 101.6 nm
(4 in. by 4 in.) nonminal size and snaller, shall be of the cast-netal
hub type when located in normally wet |ocations, when flush and surface
nount ed on outside of exterior surfaces, or when |located in hazardous
areas. Large size boxes shall be NEMA 1 or 3R or as shown. Boxes in
other locations shall be sheet steel. In partitions of |ight stee
construction bar hangers with 25 nm (1 inch) |long studs, nounted between
metal wall studs or netal stud "C' brackets snapped on and tab-locked to
nmetal wall studs, shall be used to secure boxes to the building
structure. Wen "C' brackets are used, additional box support shall be
provi ded on the side of the box opposite the brackets. The edges of
boxes for electrical devices shall be flush with the finished surfaces

i n gypsum and pl asterboard installations. Boxes for nounting |ighting
fixtures shall be not less than 101.6 nm (4 i nches) square except
smal | er boxes may be installed as required by fixture configuration, as
approved. Boxes installed for concealed wiring shall be provided with
sui tabl e extension rings or plaster covers, as required. The bottom of
boxes installed in masonry-block walls for concealed wiring shall be
flush with the top of a block to mnimze cutting of bl ocks, and boxes
shal |l be located horizontally to avoid cutting webs of block. |ndicated
el evations are approxi mate, except where m ni mum nounting hei ghts for
hazardous areas are required by NFPA 70. Unless otherw se indicated,
boxes for wall switches shall be nounted 1.2 neters (48 inches) above
finished floors. Cast-nmetal boxes installed in wet |ocations and boxes
installed flush with the outside of exterior surfaces shall be gasketed.
Separ at e boxes shall be provided for flush or recessed fixtures when
required by the fixture terninal operating tenperature, and fixtures
shall be readily renmovable for access to the boxes unless ceiling access
panel s are provided. Boxes and supports shall be fastened to wood with
wood screws or screwtype nails of equal holding strength, with bolts
and netal expansion shields on concrete or brick, with toggle bolts on
hol | ow masonry units, and wi th nachi ne screws or wel ded studs on stee
wor k. Threaded studs driven in by powder charge and provided with

| ockwashers and nuts, or nail-type nylon anchors may be used in lieu of
expansi on shields, or machine screws. |n open overhead spaces, cast-
net al boxes threaded to raceways need not be separately supported except
where used for fixture support; cast-netal boxes having threadl ess
connectors and sheet netal boxes shall be supported directly fromthe
buil ding structure or by bar hangers. Hangers shall not be fastened to
or supported fromjoist bridging. Cast-nmetal boxes with 2.4 nmm (3/32
inch) wall thickness are acceptable. Where bar hangers are used, the
bar shall be attached to raceways on opposite sides of the box and the
raceway shall be supported with an approved type fastener not nore than
600 nm (24 inches) fromthe box. Penetration of nore than 38.1 nm (1-
1/2 inches) into reinforced-concrete beans or nmore than 19.1 mm (3/4
inch) into reinforced-concrete joists shall avoid cutting any nain

rei nforcing steel

.3.1. Boxes for Use with Raceway Systens



Boxes for use with raceway systens shall be not |ess than 38.1 nm (1-1/2
i nches) deep except where shal |l ower boxes required by structura
conditions are approved. Sheetnetal boxes for other than lighting
fixtures shall be not less than 101.6 mm (4 inches) square except that
101.6 by 50.8 mm (4 by 2 inch) boxes nmay be used where only one raceway
enters the outlet. Contractor shall size the tel ephone outlet boxes as
requi red by the nunber, size and type of outlets specified and as
required by the outlets furnished by the Contractor

3.3.2. Pull Boxes

3.

3.

3.

Pul | boxes of not |ess than the m nimum size required by NFPA 70 shal
be constructed of alum num or gal vani zed sheet steel, except where cast-
netal boxes are required in |ocations specified above. Boxes shall be
furni shed with screw fastened covers. Were several feeders pass

t hrough a common pull box, the feeders shall be tagged to indicate
clearly the electrical characteristics, circuit nunber, and pane

desi gnati on.

4. DEVI CE PLATES

One- pi ece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of zinc-
coated sheet steel or cast-nmetal, having rounded or bevel ed edges.
Plates on finished walls shall be of satin finish corrosion resistant
steel. Screws shall be of netal w th countersunk heads, in a color to
match the finish of the plate. Plates shall be installed with all four
edges in continuous contact with finished wall surfaces wi thout the use
of mats or sinmilar devices. Plaster fillings will not be permtted.

Pl ates shall be installed with an alignnent tolerance of 16 nm (1/16
inch). The use of sectional-type device plates will not be permtted.
Plates installed in wet |ocations shall be gasketed and provided with a
hi nged, gasketed cover, unless otherw se specified.

5. RECEPTACLES
5.1. Single and Dupl ex

Singl e and dupl ex receptacl es shall be rated 20 anperes, 125 volts, two-
pole, three-wire, grounding type with polarized parallel slots. Bodies
shal |l be of brown or ivory to match color of switch handles in the sane
roomor to harnonize with the color of the respective wall, and
supported by nounting strap having plaster ears. Contact arrangenent
shal | be such that contact is nade on two sides of an inserted bl ade.
Receptacl e shall be side- or back-wired with two screws per term nal
The third groundi ng pole shall be connected to the nmetal nounting yoke.
Swi tched receptacles shall be the same as other receptacl es specified
except that the ungrounded pole of each suitable receptacle shall be
provided with a separate terminal. Only the top receptacle of a duplex
receptacle shall be wired for switching application. Receptacles with
ground fault circuit interrupters shall be rated for 20 anps, and shal
be UL dass A type unless otherwise shown. Gound fault circuit
protection shall be provided as required by NFPA 70 and as indicated on
t he draw ngs.

.5.2. \Weat her proof

Weat her proof receptacl es shown shall be nmounted in a box with a
gasket ed, weat herproof, cast-metal cover plate and gasketed cap over
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each receptacl e opening. The cap shall be provided with a spring-hinged
flap.

.5.3. not used
.6. WALL SW TCHES

Wal | switches shall be of the totally enclosed tunbler type. The wal
switch handle and switch plate color shall harnonize with the col or of
the respective wall. Wring termnals shall be of the screw type or of
the sol derl ess pressure type having suitabl e conductor-rel ease
arrangenent. Not nore than one switch shall be installed in a single-
gang position. Switches shall be rated 20-anpere, 120-volt for use on
alternating current only.

. 7. SERVI CE EQUI PMENT

Servi ce-di sconnecti ng neans shall be of the enclosed nol ded-case circuit
breaker type as indicated with external handle for manual operation
When service di sconnecting neans is a part of an assenbly, the assenbly
shall be listed as suitable for service entrance equi pment. Encl osures
shal | be sheet netal with hinged cover for surface nounting unl ess

ot herwi se indi cat ed.

. 8. PANELBCOARDS AND LOADCENTERS

Circuit breakers and switches used as a notor di sconnecting neans, and
not in sight of the notor and the driven nmachinery |ocation, shall be
capabl e of being |ocked in the open position. Door |ocks shall be keyed
ali ke. Namepl ates shall be as approved. Directories shall be typed to
i ndi cate | oads served by each circuit and nounted in a hol der behind a
clear protective covering. Busses shall be copper

.8.1. Panel boards

Panel boards shall be bolt-on circuit breaker equi pped as indicated on
t he draw ngs.

. 9. FUSES

Equi pnent provi ded under this contract shall be provided with a conplete
set of properly rated fuses when the equi prent manufacturer utilize
fuses in the manufacture of the equipnent, or if current-limting fuses
are required to be installed to linit the anpere-interrupting capacity
of circuit breakers or equipnment to | ess than the maxi mrum avail abl e
fault current at the location of the equipnment to be installed. Fuses
shal | have a voltage rating of not |ess than the phase-to-phase circuit
vol tage, and shall have the tine-current characteristics required for

ef fective power system coordination

.9.1. Cartridge Fuses; Current-Liniting Type

Cartridge fuses, current-limting type, dass RKLl shall have tested
interrupting capacity not |ess than 200,000 anperes. Fuse hol ders shal
be the type that will reject all Cdass H fuses.

.10. NOT USED

.11. AERI AL SERVI CE



Aerial power-service entrance conductors which originate at a power-
supply transforner shall be rigidly supported froman approved type of
mal | eabl e-iron structural support specifically designed and nanufactured
for the application, and for nounting to an exterior wall. The service-
entrance conductors shall be continuous between the power-supply
transformer and the service-entrance equi pnrent and shall be routed from
the structural support to a weatherhead, or weatherproof conduit

fitting, before entry into an enclosing conduit. At least 1.2 neters (4
feet) of slack shall be provided in the service-entrance conductors,

whi ch shall be forned to provide a drip-1oop, between the structura
support and t he weat herproof conduit fitting.

.12.  MOTORS

Mot ors shall be as specified in paragraph Mdtors, ac, Fractional and
Integral Kilowatt, (Horsepower,) whether or not notors are separately
provi ded or included in equi pment assenblies specified in other sections
of these specifications. Each notor shall conformto the kW (hp) and
vol tage ratings indicated, and shall have a service factor and ot her
characteristics that are essential to the proper application and
performance of the notors under conditions shown or specified. Three-
phase notors for use on 3-phase 208-volt systens shall have a nanepl ate
rating of 200 volts. Unless otherw se specified, all notors shall have
open franmes, and continuous-duty classification based on a 40 degree C
anbi ent tenperature reference. Polyphase notors shall be squirrel -cage
type, having nornal -starting-torque and | owstarting-current
characteristics, unless other characteristics are specified in other
sections of these specifications or shown on contract draw ngs. The
Contractor shall be responsible for selecting the actual kil owatt
(horsepower) ratings and other notor requirenents necessary for the
applications indicated. Wen electrically driven equi pnent furnished
under other sections of these specifications materially differs fromthe
design, the Contractor shall nmake the necessary adjustnents to the

Wi ring, disconnect devices and branch-circuit protection to accomvpdate
t he equi pnent actually installed.

.13.  MOTOR CONTROL

Each notor or group of notors requiring a single control shall be

provi ded under other sections of these specifications with a suitable
controller and devices that will performthe functions as specified for
the respective notors. Each notor of 93 W(1/8 hp) or larger shall be
provided with thernal -overload protection. Polyphase notors shall have
overload protection in each ungrounded conductor. The overl oad-
protection device shall be provided either integral with the notor or
controller, or shall be munted in a separate enclosure. Unless

ot herwi se specified, the protective device shall be of the nanually
reset type. Single or double pole tunbler swtches specifically
designed for alternating-current operation only may be used as nanual
controllers for single-phase notors having a current rating not in
excess of 80 percent of the switch rating. Automatic control devices
such as thernostats, float or pressure switches may control the starting
and stopping of nmotors directly, provided the devices used are designed
for that purpose and have an adequate kilowatt (horsepower) rating.
When the autonmatic-control device does not have such a rating, a
magnetic starter shall be used, with the automatic-control device
actuating the pilot-control circuit. Wen conbination nmanual and
autonmatic control is specified and the autonatic-control device operates
the nmotor directly, a double-throw, three-position tunbler or rotary
switch shall be provided for the manual control; when the autonatic-
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3.

3.

3.

control device actuates the pilot control circuit of a nmagnetic starter
the latter shall be provided with a three-position selector swtch

mar ked MANUAL- OFF- AUTOVATI C.  Connections to the selector switch shal

be such that only the normal automatic regulatory control devices wll
be bypassed when the switch is in the Manual position; all safety
control devices, such as |ow or high-pressure cutouts, high-tenperature
cutouts, and notor-overl oad protective devices, shall be connected in
the notor-control circuit in both the Manual and the Autonmatic positions
of the selector switch. Control circuit connections to any MANUAL- OFF-
AUTOMATI C switch or to nore than one autonmatic regul atory control device
shal |l be made in accordance with wring diagram approved by the
Contracting O ficer unless such diagramis included on the draw ngs. Al
controls shall be 120 volts or less unless otherw se indicated.

.13.1. Contacts

Contacts in mscellaneous control devices such as float switches,
pressure switches, and auxiliary relays shall have current and voltage
ratings in accordance with NEMA ICS 2 for rating designation B300

.13.2. not used

.14. MOTOR- DI SCONNECT MEANS

Each notor shall be provided with a disconnecting neans when required by
NFPA 70 even though not indicated. For single-phase notors, a single or
doubl e pole toggle switch, rated only for alternating current, will be
acceptable for capacities |less than 30 anperes, provided the anpere
rating of the switch is at |east 125 percent of the notor rating.

Swi tches shall di sconnect all ungrounded conductors.

.15.  NOT USED

16. EQUI PMENT CONNECTI ONS

Al'l wiring not furnished and installed under other sections of the
specifications for the connection of electrical equipnment as indicated
on the drawi ngs shall be furnished and installed under this section of
the specifications. Connections shall conply with the applicable

requi renents of paragraph WRING METHODS. Flexible conduits 6 feet or
less in length shall be provided to all electrical equipnment subject to
periodic renoval, vibration, or novenent and for all notors. Al notors
shal | be provided with separate groundi ng conductors. Liquid-tight
conduits shall be used in danp or wet |ocations.

16.1. Modtors and Mtor Control

Control equi pnent furnished under this section of the specifications,
and shown on the draw ngs, shall be connected under this section of the
speci fications unless shown or specified otherwi se. Except as otherw se
specifically noted, automatic-control wiring, signaling, and protective
devices are not included in this section of the specifications, but

shal | be furnished and installed under other sections of the
specifications. Control wiring not shown on the draw ngs shall be

furni shed under the other sections of the specifications.

17. TELEPHONE W RI NG SYSTEM

17.1. Tel ephone Qutlets



Each tel ephone outlet shall consist of a multiple gang outlet box and
satin finished steel or brushed al um num cover plate with bevel ed edges
and rubber gromet.

.17.2. not used
.18. PAI NTI NG AND FI NI SHI NG

Fi el d-applied paint on exposed surfaces shall be provided under Section
09900 PAI NTI NG, GENERAL.

.19. REPAIR OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel i ng, chasing, or drilling of floors, walls, partitions, ceiling,
or other surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shal | be carefully done, and any danmage to buil ding, piping, or

equi pnment shall be repaired by skilled nmechanics of the trades invol ved,
at no additional cost to the Governnent.

.20. TESTS

After the interior-wiring-systeminstallation is conpleted, and at such
time as the Contracting Officer may direct, the Contractor shall conduct
an operating test for approval. The equi pnent shall be denonstrated to
operate in accordance with the requirenents of this specification and
the drawi ngs. The test shall be performed in the presence of the
Contracting O ficer. The Contractor shall furnish all instrunents and
personnel required for the tests, and the Governnment will furnish the
necessary electric power. No part of the electrical distribution system
shal | be energized prior to the resistance testing of that systenis
ground rods and subm ssion of test results to the Contracting Oficer
Test reports shall indicate the |location of the rod and the resistance
and the soil conditions at the tine the test was perforned.

-- End of Section --
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