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Item 14. Continued.
CHANGES TO BIDDING REQUIREMENTS, CONTRACT FORMS, AND CONDITIONS OF THE CONTRACT
1. 00710 - Wage Rates.- Replace Wage Rate pages 00710-1 through 00710-10 with the attached new Wage

Rates, each page bearing the notation "ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION NO.
DACA63-02-R-0010."

CHANGES TO THE SPECIFICATIONS

2. Replacement Sections - Replace the following sections with the accompanying new sections of the same
number and title, each bearing the notation "ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION
NO. DACA63-02-R-0010:"

SECTION 01011  SPECIAL PROJECT REQUIREMENTS

SECTION 03100A STRUCTURAL CONCRETE FORMWORK

SECTION 07416A STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
SECTION 16415A ELECTRICAL WORK, INTERIOR

CHANGES TO THE DRAWINGS

3. Seq. no. 55, sheet A5.1:

a) On Detail 3/A5.1, West Elevation: This elevation should show six windows on the first floor and three
windows on the second floor. All windows are type “A”.

b) On Detail 1/A5.1, South Elevation: The smaller windows on the second floor stairwell walls are the
same as type “A”, the size is 1000x700.

4. Seq. nho. 76, sheet A10.1:
On Door Schedule: For Door #113A change the door type to a Type “A”

5. Sed. no. 78, sheet A10.3:

At Note: Add the following sentence after the words “mounting heights as of type “A".”

Fire rated windows shall conform to UL-9 and shall be labeled with 1 hour fire test rating. Units
shall be designated and fabricated to meet glass sizes, established by NFPA 80. Hardware shall
conform to NFPA 80 requirements. Basis of Design is:FYRE-TEC Series 950.

6. Replacement Drawings.- Replace the drawings listed below with the attached new drawings of the same
number, bearing the notation "AM #0002";

AO042.CAL Seq 52 A4.2 ROOF DETAILS

AO044.CAL Seq 54 A4.4 ROOF DETAILS

AO51.CAL Seq 55 A5.1 BUILDING ELEVATIONS AND EXTERIOR FINISH SCHEDULE
AO075.CAL Seq 62 A7.5 INTERIOR ELEVATIONS

AO077.CAL Seq 64 A7.7 RAISED ACCESS FLOOR PLAN AND DETAILS

AO083.CAL Seq 67 A8.3 FLOOR PATTERN PLAN AND DETAILS

AO084.CAL Seq 68 A8.4 "FLOOR PATTERN PLAN, ELEVATION AND DETAILS"
S021.CAL Seq 91 S2.1 ROOF FRAMING PLAN - AREA A
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S022.CAL
S041.CAL
S043.CAL
S054.CAL
S055.CAL
MO002.CAL
M012.CAL
MO13.CAL
EO011.CAL
E021.CAL
E042.CAL
E043.CAL
EO044.CAL
E045.CAL

Am#2

Seq 92

Seq 94

Seq 96

Seq 102
Seq 103
Seq 107
Seq 110
Seq 111
Seq 144
Seq 151
Seq 161
Seq 162
Seq 163
Seq 164

S2.2
S4.1
S4.3
S5.4
S5.5
MO0.2
M1.2
M1.3
El1l
E2.1
E4.2
E4.3
E4.4
E4.5

ROOF FRAMING PLAN - AREA B

TYPICAL CONCRETE DETAILS - SHEET 1

TYPICAL MASONRY DETAILS

SECOND FLOOR SECTIONS AND DETAILS - SHEET 4

SECOND FLOOR SECTIONS AND DETAILS - SHEET 5

MECHANICAL EQUIPMENT SCHEDULES

SECOND FLOOR PLAN - AREA B

FIRST FLOOR HVAC PLAN - AREA A

ELECTRICAL ONE-LINE AND SCHEDULES

"LIGHTING PLAN, FIRST FLOOR - AREA A"

"TELEPHONE, DATA/LAN AND CATV PLAN, FIRST FLOOR - AREA A"
"TELEPHONE, DATA/LAN AND CATV PLAN, FIRST FLOOR - AREA B"
"TELEPHONE, DATA/LAN AND CATV PLAN, SECOND FLOOR - AREA A"
"TELEPHONE, DATA/LAN AND CATV PLAN, SECOND FLOOR - AREA B"

END OF AMENDMENT
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ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION NO. DACA63-02-R-0010

APPLICATION OF WAGE DECISIONS

Solicitation No: DACA63-02-R-0010
Project: Joint Advanced Language Training Center

Location: Lackland AFB, Texas

1. Davis-Bacon Act Wage Decision, TX020003, Building Construction Projects, will be
applicable to the construction, alteration, painting or repair of buildings, installation within
buildings, appurtenances to buildings, foundations for buildings, excavation and fill for
buildings, and utilities within five feet of buildings for those construction activities performed in
Bexar County, Texas.

2.Davis-Bacon Act Wage Decision, TX020043, Heavy and Highway Construction Projects,
will be applicableto all utilities more than five feet from buildings, and any other construction
requirements not shown in paragraph 2 above in Bexar County, Texas.

NOTE:

(1) PAYROLL RECORDSARE REQUIRED, UNDER THE DAVIS-BACON ACT, TO
BE SUBMITTED TO THE U.S. ARMY CORPS OF ENGINEERSFOR ALL
CONSTRUCTION WORK PERFORMED.

(20 THE WAGE DECISION NUMBER APPLICABLE TO THE WORK PERFORMED
ISTOBE SHOWN ON ALL THE CERTIFIED PAYROLL RECORDS SUBMITTED.

* Any questions Prospective Bidders may have with regard to Davis-Bacon Act Wage Decision

Applicability must be addressed to the Fort Worth District Contracting Division Labor Relations
Team at 1-800-443-7914.
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ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION NO. DACA63-02-R-0010

GENERAL DECI SI ON TX020003 06/ 07/02 TX3
General Decision Number TX020003
Super seded CGeneral Decision No. TX010003
State: TEXAS

Construction Type:
BUI LDI NG

County(ies):
BEXAR

BUI LDI NG CONSTRUCTI ON PRQJECTS (does not include single famly
hones and apartnents up to and including 4 stories). (Use
current heavy & highway general wage determnation for Paving &
Uilities Incidental to Building Construction).

Modi fi cati on Number Publ i cation Date
0 03/ 01/ 2002
1 03/ 29/ 2002
2 04/ 05/ 2002
3 06/ 07/ 2002
COUNTY(i es):
BEXAR
ASBEO087A 01/01/2002
Rat es Fringes
ASBESTOS/ | NSULATORS WORKERS
(I'ncl udes application of al
insulating materials, protective
coverings, coatings, and
finishings to all types of
mechani cal systens.) 18. 83 5.72
BRTX0001D 11/01/1999
Rat es Fringes
BRI CKLAYERS 16. 05 3.05
* ELECO060A 06/ 03/2002
Rat es Fringes
ELECTRI CI ANS (I ncl udi ng pul l'ing
and installing cable through
conduit for |ow voltage) 19. 65 2.85+12%
CABLE SPLI CERS 19. 90 2.85+12%
ELEVO081A 08/11/2001
Rat es Fri nges
ELEVATOR CONSTRUCTORS
MECHANI C 22. 365 7. 455+A
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ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION NO. DACA63-02-R-0010

FOOTNOTE; A = UNDER 5 YEARS EMPLOYMENT, 6% BHR;, OVER 5 YEARS
EMPLOYMENT, 8% BHR. PAI D HOLI DAYS : New Year's Day, Menorial Day,
| ndependence Day, Labor Day, Thanksgi ving Day, Friday after
Thanksgi vi ng Day and Chri stmas Day.

ENG 0450A 04/01/ 1994

Rat es Fringes
POVER EQUI PMENT OPERATORS
Cranes 12. 95 3.30
* | RONOO66A 06/ 01/ 2002
Rat es Fri nges
| RONVORKERS ( Excl udi ng net al
bui | di ng erectors)
Structur al 15. 85 4. 65
MARBO002B 05/ 01/ 2000
Rat es Fringes
TI LE SETTERS 13.79 3.09
PLUMD142A 07/01/2001
Rat es Fri nges
PLUMBERS & PI PEFI TTERS
(I ncl udi ng HVYAC WORK) 23.14 5.04
SFTX0669A 04/ 01/ 2002
Rat es Fri nges
SPRI NKLER FI TTERS 23.87 6. 55
SHEEOO67A 04/ 01/ 2001
Rat es Fringes
SHEET METAL WORKERS
(I ncl udi ng HVYAC Duct Wor k) 21.31 6. 14
SUTX1052A 11/01/1988
Rat es Fri nges
ACQUSTI CAL CEI LI NG | NSTALLERS 12. 26

CARPENTERS ( Excl udi ng Acousti ca
Ceiling Installer & Drywall Hanger 10. 64

CEMENT NMASONS 11. 46
DRYWALL HANGERS 11. 88
GLAZI ERS 10. 78 1.40

| RONVORKERS ( Excl udi ng Meta
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ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION NO. DACA63-02-R-0010

Bui | di ng Assenbl ers):

RElI NFORCI NG 10. 19 3.57
LABORERS

Unski | | ed 7.06

Mason Tenders 8. 36 1.78
Mortar M xers 8.99

PLASTERER S TENDERS 8.68

LATHERS 15. 25

PAI NTERS ( Excl udi ng Tapers/Finishers) 8.01

PLASTERERS 15. 25
PONER EQUI PMENT OPERATORS

Front End Loader 7.36
ROOFERS

Roof ers 8.14
Kett | enen 8.85
Wat er proofers 6. 88
SHEET METAL WORKERS

O her Work 11. 62
TAPERS/ FI NI SHERS 7.99
TRUCK DRI VERS 7.10

VELDERS - Receive rate prescribed for craft perforning operation
to which welding is incidental

Unlisted classifications needed for work not included within
the scope of the classifications listed nay be added after
award only as provided in the | abor standards contract clauses
(29 CFR 5.5(a)(1)(v)).

In the listing above, the "SU' designation nmeans that rates
listed under that identifier do not reflect collectively

bar gai ned wage and fringe benefit rates. Oher designations

i ndi cate uni ons whose rates have been determned to be
prevailing.

WACGE DETERM NATI ON APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

* an existing published wage determ nation

* a survey underlying a wage determ nation

* a Wage and Hour Division letter setting forth a
position on a wage determ nation matter
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ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION NO. DACA63-02-R-0010

* a conformance (additional classification and rate)
ruling

On survey related matters, initial contact, including requests
for summari es of surveys, should be with the Wage and Hour
Regi onal Office for the area in which the survey was conducted
because those Regional Ofices have responsibility for the
Davi s- Bacon survey program |f the response fromthis initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.

Wth regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the Branch
of Construction Wage Determinations. Wite to:

Branch of Constructi on Wage Determ nations

Wage and Hour Division

U S. Department of Labor

200 Constitution Avenue, N W
Washi ngton, D. C. 20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
revi ew and reconsideration fromthe Wage and Hour Adni ni strator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Wite to:

Wage and Hour Admi ni strator

U. S. Department of Labor

200 Constitution Avenue, N W
Washi ngton, D. C. 20210

The request shoul d be acconpanied by a full statement of the
interested party's position and by any information (wage paynent
data, project description, area practice naterial, etc.) that the
requestor considers relevant to the issue.

3.) If the decision of the Admnistrator is not favorable, an
interested party may appeal directly to the Administrative Review
Board (fornerly the Wage Appeals Board). Wite to:

Admini strative Review Board

U S. Department of Labor

200 Constitution Avenue, N. W

Washi ngton, D. C. 20210
4.) Al decisions by the Admi nistrative Review Board are final.

END OF GENERAL DECI SI ON
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ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION NO. DACA63-02-R-0010

GENERAL DECI SI ON TX020043 03/01/02 TX43
Cener al Deci si on Nunber TX020043

Super seded General Decision No. TX010043
State: TEXAS

Construction Type:

HEAVY

H GHVWAY

County(ies):

BELL CORYELL TRAVI S
BEXAR GUADAL UPE W LLI AVSON
BRAZCS HAYS

COVAL MCLENNAN

Heavy (excluding tunnels and dans) and Hi ghway Construction
Projects (does not include building structures in rest area
projects). *NOT TO BE USED FOR WORK ON SEWAGE OR WATER TREATMENT
PLANTS OR LI FT/ PUVP STATIONS | N BELL, CORYELL, MLENNAN AND

W LLI AMSON COUNTI ES.

Modi fi cati on Number Publ i cati on Date
0 03/ 01/ 2002
COUNTY(i es):
BELL CORYELL TRAVI S
BEXAR GUADAL UPE W LLI AMSON
BRAZCS HAYS
COVAL MCLENNAN
SUTX2042A 03/ 26/ 1998
Rat es Fringes
Al R TOOL OPERATOR 8.08
ASPHALT HEATER OPERATOR 11. 00
ASPHALT RAKER 8. 00
ASPHALT SHOVELER 7.97
BATCHI NG PLANT WEI GHER 11. 00
CARPENTER 10. 80
CONCRETE FI NI SHER- PAVI NG 9.57
CONCRETE FI NI SHER- STRUCTURES 8.83
CONCRETE RUBBER 8.52
ELECTRI Cl AN 16. 25
FLAGGER 6. 86
FORM BUI LDER- STRUCTURES 8.77
FORM LI NER- PAVI NG & CURB 8. 00
FORM SETTER- PAVI NG & CURB 8.68
FORM SETTER- STRUCTURES 8.73
LABORER- COMVON 7.12
LABORER- UTI LI TY 7.99
MECHANI C 12. 15
O LER 11. 40
SERVI CER 8.44
PAlI NTER- STRUCTURES 10. 00
Pl PE LAYER 8.27
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ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION NO. DACA63-02-R-0010

ASPHALT DI STRI BUTOR OPERATOR 9.70
ASPHALT PAVI NG MACHI NE 9. 26
BROOM OR SWEEPER OPERATOR 7.12
BULLDOZER 9.28
CONCRETE CURI NG MACHI NE 7.79
CONCRETE FI NI SHI NG MACHI NE 11.00
CONCRETE PAVI NG SAW 9.79
SLI PFORM MACHI NE OPERATOR 11. 15
CRANE, CLAMSHELL, BACKHOE,

DERRI CK, DRAGLI NE, SHOVEL 10. 12
FOUNDATI ON DRI LL OPERATOR

TRUCK MOUNTED 15. 00
FRONT END LOADER 8. 86
HO ST - DOUBLE DRUM & LESS 10. 81
M XER 7.12
M XER - CONCRETE PAVI NG 11.00
MOTOR GRADER FI NE GRADE 12. 37
MOTOR GRADER 11. 14
PAVEMENT MARKI NG MACHI NE 8.31
PLANER OPERATOR 15.75
ROLLER, STEEL WHEEL PLANT-M X

PAVEMENTS 7.73
RCOLLER, STEEL WHEEL OTHER

FLATWHEEL OR TAMPI NG 7.33
ROLLER, PNEUNATIC, SELF PROPELLED 7.17
SCRAPERS 8. 38
TRACTOR- CRAW.ER TYPE 9. 40
TRAVELI NG M XER 7.92
TRENCHI NG MACHI NE, HEAVY 9.92
WAGON- DRI LL/ BORI NG MACHI NE 8.00
REI NFORCI NG STEEL SETTER PAVI NG 14.50
REI NFORCI NG STEEL SETTER

STRUCTURES 10. 61
STEEL WORKER- STRUCTURAL 11.73
SPREADER BOX OPERATOR 8.55
WORK ZONE BARRI CADE 8.29
SI GN | NSTALLER 7.97
TRUCK DRI VER- SI NGLE AXLE LI GHT 8.32
TRUCK DRI VER- SI NGLE AXLE HEAVY 7.954
TRUCK DRI VER- TANDEM AXLE SEM -

TRAI LER 8.02
TRUCK DRI VER- LONBOY/ FLOAT 10. 12
VELDER 11. 02

Unlisted classifications needed for work not included within
the scope of the classifications |isted nay be added after
award only as provided in the | abor standards contract clauses
(29 CFR 5.5(a)(1)(v)).

In the listing above, the "SU' designation nmeans that rates
listed under that identifier do not reflect collectively

bar gai ned wage and fringe benefit rates. Oher designations

i ndi cate uni ons whose rates have been determned to be
prevailing.

WAGE DETERM NATI ON APPEALS PROCESS
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ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION NO. DACA63-02-R-0010

1.) Has there been an initial decision in the matter? This can
be:

* an existing published wage determ nation

* a survey underlying a wage determ nation

* a Wage and Hour Division letter setting forth a
position on a wage determi nation matter

* a conformance (additional classification and rate)
ruling

On survey related matters, initial contact, including requests
for sunmari es of surveys, should be with the Wage and Hour

Regi onal Office for the area in which the survey was conducted
because those Regional Ofices have responsibility for the
Davi s- Bacon survey program |If the response fromthis initia
contact is not satisfactory, then the process described in 2.)
and 3.) should be foll owed.

Wth regard to any other matter not yet ripe for the forma
process described here, initial contact should be with the Branch
of Construction Wage Deternminations. Wite to:

Branch of Constructi on Wage Determ nations
Wage and Hour Division

U S. Departnment of Labor

200 Constitution Avenue, N W

Washi ngton, D. C. 20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
revi ew and reconsideration fromthe Wage and Hour Adni ni strator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Wite to:

Wage and Hour Admi ni strator

U S. Departnent of Labor

200 Constitution Avenue, N. W
Washi ngton, D. C. 20210

The request should be acconpanied by a full statenment of the
interested party's position and by any infornation (wage paynent
data, project description, area practice naterial, etc.) that the
requestor considers relevant to the issue.

3.) If the decision of the Admnistrator is not favorable, an
interested party may appeal directly to the Adm nistrative Review
Board (fornerly the Wage Appeals Board). Wite to:

Admi ni strative Revi ew Board

U S. Departnment of Labor

200 Constitution Avenue, N. W

Washi ngton, D. C. 20210
4.) Al decisions by the Adm nistrative Review Board are final

END OF CENERAL DECI SI ON
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Lackl and AFB Joi nt Adv Language Trai ning Center LKLTC

ACCOVPANY! NG AMENDMVENT NO. 0002 TO SCOLI Cl TATI ON NO. DACA63- 02- R-0010

SECTI ON 01011

SPECI AL PRQJECT REQUI REMENTS
AMVH2

PART 1 GENERAL

1.

1 SUMVARY

This Section covers project requirenents, such as state regulatory
requi renents, that are not normally covered in the technical sections in
Di vi sions 02 through 16.

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-07 Certificates
Customer Service Inspection Certification; G

The Contractor shall obtain a "Customer Service |nspection" for
the water supply in accordance with the Texas Natural Resource
Conservati on Conmi ssion ( TNRCC). The TNRCC rul e covering this
requirenent is Texas Code Title 30. Part |. Chapter 290.
Subchapter D (see paragraph 290.46 (j)). |In accordance with this
code, a certificate shall be conpleted and signed. The conpeted
certificate shall be subnmitted to the contracting officer for
review and final approval. A copy of the rule and sanple of the
form (appendi x D) can be obtained fromthe TNRCC s hone page at
the web site: wwv.tnrcc.state.tx.us. The formis also attached to
the end of this Section.

AME2
Certification of Natural Gas Heating Equi pnent; G

The Contractor shall conply with new TNRCC air em ssion

requi renent for water heaters, small boilers and process heaters.
A docunent or certificate to verify the natural gas-fired heating
equi pnent with a nmaximumrated rating capacity of 2.0 mllion
Brtish Thermal Units per hour (MBtu/hr) or less shall be in
conpliance with Nitrogen Oxide Iimts as specified in 30 Texas
Adm ni strative Code (TAC), Part 1, Chapter 117, Subchapter D,
division 1, Rule 117.465.

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTI ON (NOT USED)

3.

1 FORMS

Section 01011 Page 1



Lackl and AFB Joi nt Adv Language Trai ning Center LKLTC

3.

ACCOVPANY! NG AMENDMVENT NO. 0002 TO SCOLI Cl TATI ON NO. DACA63- 02- R-0010

1.1 Appendi x D. Custoner Service Inspection Certificate

Narme of PWS PWs |.D. #
Locati on of Service

Reason for |nspection: New construction
Exi sting service where contam nant hazards are suspected [ 1]
Maj or renovation or expansion of distribution facilities [ 1]

I , upon inspection of the private water
distribution facilities connected to the aforenentioned public water supply
do hereby certify that, to the best of my know edge:

(1) No direct connection between the Conpl i ance Non- Conpl i ance
public drinking water supply and a

potential source of contam nation exists.

Potenti al sources of contamination are

i solated fromthe public water system by

an air gap or an appropriate backfl ow

preventi on assenbly in accordance with

Conmi ssi on regul ati ons. [ 1] [ 1]

(2) No cross-connection between the
public drinking water supply and a

private water system exists. Were an
actual air gap is not maintained between
the public water supply and a private

wat er supply, an approved reduced
pressure-zone backfl ow prevention assenbly
is properly installed and a service
agreenment exists for annual inspection and
testing by a certified backfl ow prevention
assenbly tester. [ 1] [ 1]

(3) No connection exists which would all ow

the return of water used for condensing,

cooling or industrial processes back to the

public water supply. [ 1] [ 1]

(4) No pipe or pipe fitting which contains

nore than 8.0% | ead exists in private water

distribution facilities installed on or

after July 1, 1988. [ 1] [ 1]

(5) No sol der or flux which contains nore

than 0.2% | ead exists in private water

distribution facilities installed on or

after July 1, 1988. [ 1] [ 1]

| further certify that the following nmaterials were used in the
installation of the private water distribution facilities:

Service lines Lead [ ] Copper [ ] PVC[ ] Oher [ ]
Sol der Lead [ ] Lead Free [ ] Solvent Wld [ ] Oher [ ]

Section 01011 Page 2



Lackl and AFB Joi nt Adv Language Trai ning Center LKLTC
ACCOVPANYI NG AMENDMVENT NO. 0002 TO SOLI CI TATI ON NO. DACA63- 02- R- 0010

| recognize that this docunent shall becone a permanent record of the
af orementi oned Public Water Systemand that | amlegally responsible for
the validity of the information I have provided.

Remar ks:

Si gnature of | nspector Regi strati on Nunber
Title Type of Registration
Dat e

Section 01011 Page 3



Lackl and AFB Joi nt Adv Language Trai ning Center LKLTC
ACCOVPANYI NG AMENDMVENT NO. 0002 TO SOLI CI TATI ON NO. DACA63- 02- R- 0010

-- End of Section --
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Lackl and AFB Joi nt Adv Language Trai ning Center LKLTC
ACCOVPANYI NG AMENDMVENT NO. 0002 TO SOLI CI TATI ON NO. DACA63- 02- R- 0010

SECTI ON 03100A
STRUCTURAL CONCRETE FORMAORK
[ AM#0002]

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 basic

desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 347R (1994) Quide to Formwrk for Concrete

AVERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 (1995) Basic Hardboard

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

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

U S. DEPARTMENT OF COMMERCE (DOC)

DOC PS 1 (1996) Vol untary Product Standard -
Construction and Industrial Plywod

1.2 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
For mnor k;

Drawi ngs showi ng details of formaork, including dinmensions of
fiber voids, joints, supports, studding and shoring, and sequence
of form and shoring renoval.

SD- 03 Product Data
Desi gn;

Desi gn anal ysis and cal cul ati ons for form desi gn and net hodol ogy
used in the design.
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Form Materi al s;

Manuf acturer's data including literature describing form
materi al s, accessories, and formrel easi ng agents.

Form Rel easi ng Agents;

Manuf acturer's recommendati on on nethod and rate of application
of formrel easi ng agents.

SD- 04 Sanpl es
Fi ber Voi ds;

One sanmple unit of fiber voids prior to installation of the
voi ds.

SD-07 Certificates
Fi ber Voi ds;

Certificates attesting that fiber voids conformto the specified
requi renents.

1.3 DESI GN

Formwork shall be designed in accordance wi th nethodol ogy of ACI 347R for
anticipated | oads, |lateral pressures, and stresses. Forns shall be capable
of producing a surface which neets the requirenents of the class of finish
specified in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. Forns shal
be capabl e of w thstanding the pressures resulting from placenent and

vi bration of concrete.

1.4 STORAGE AND HANDLI NG

Fi ber voids shall be stored above ground level in a dry location. Fiber
voi ds shall be kept dry until installed and overlaid with concrete.

PART 2 PRODUCTS
2.1 FORM MATERI ALS
2.1.1 Fornms For Class A and Class B Finish

Forms for Class A and Class B finished surfaces shall be plywod panels
conformng to DOC PS 1, Grade B-B concrete formpanels, Cass | or I1I.

O her formmaterials or liners may be used provi ded the snpot hness and
appearance of concrete produced will be equivalent to that produced by the
pl ywood concrete form panels. Forns for round colums shall be the
prefabricated seam ess type

2.1.2 Fornms For O ass C Finish

Forms for Class C finished surfaces shall be shiplap |unber; plywood
conforming to DOC PS 1, Grade B-B concrete formpanels, Cass | or I1;
tenpered concrete form hardboard conformng to AHA A135. 4; other approved
concrete formmaterial; or steel, except that steel |ining on wood

sheat hing shall not be used. Forms for round colums may have one vertica

seam
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2.1.3 Form Ti es

Formties shall be factory-fabricated metal ties, shall be of the renpvable
or internal disconnecting or snap-off type, and shall be of a design that
will not permt formdeflection and will not spall concrete upon renoval
Solid backing shall be provided for each tie. Except where renovable tie
rods are used, ties shall not |leave holes in the concrete surface | ess than
6 mm nor nore than 25 nm deep and not nmore than 25 mmin dianeter
Renovabl e tie rods shall be not nore than 38 mm in dianeter

2.1. 4 Form Rel easi ng Agents

Form rel easi ng agents shall be comrercial fornulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatnment of concrete surfaces dependi ng upon bond or adhesion
nor inpede the wetting of surfaces to be cured with water or curing
conpounds.

2.1.5 Fi ber Voi ds

Fi ber voids shall be the product of a reputable manufacturer regularly
engaged in the commrercial production of fiber voids. The voids shall be
constructed of double faced, corrugated fiberboard. The corrugated

fi berboard shall be fabricated of standard kraft paper liners, inpregnated
with paraffin, and | am nated with noisture resistant adhesive, and shal
have a board strength of 20 kg per square centineter. Voi ds which are

i npregnated with paraffin after construction, in |lieu of being constructed
with paraffin inmpregnated fiberboard, are acceptable. Voids shall be
designed to support not |ess than 4900 kg per square neter. To prevent
separation during concrete placenent fiber voids shall be assenbled with
steel or plastic banding at 1.22 nmeters on center naxi mum or by adequate
stapling or gluing as recomended by the manufacturer. Fiber voids placed
under concrete slabs and that are 200 mm in depth may be heavy duty
"waf fl e box" type, constructed of paraffin inpregnated corrugated

fi berboard.

[ AM0002]
7.2 FIBER VO D RETAI NERS

2.2.1 Precast Concrete

Precast concrete units shall have a conpressive strength of not |ess than
17 MPa , reinforced with 150 nm by 150 nm by WL..4 WAWF w re nesh, and 300
nm (height) by 1 m (length) by 40 nm (thickness) in size unless indicated.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 For mnor k

Forms shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces neeting the surface requirenments specified in
Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE and conforming to
construction tolerance given in TABLE 1. Were concrete surfaces are to
have a Cass A or Cass B finish, joints in form panels shall be arranged
as approved. \Where forms for continuous surfaces are placed in successive
units, the forms shall fit over the conpleted surface to obtain accurate
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al i gnment of the surface and to prevent |eakage of nortar. Forns shall not
be reused if there is any evidence of surface wear and tear or defects

whi ch would inpair the quality of the surface. Surfaces of forns to be
reused shall be cleaned of nortar from previous concreting and of all other
foreign material before reuse. Formties that are to be conpletely

wi t hdrawn shall be coated with a nonstaining bond breaker

3.1.2 Fi ber Voi ds

Voi ds shall be placed on a smooth firmdry bed of suitable material, to
avoi d being di splaced vertically, and shall be set tight, with no buckl ed
cartons, in order that horizontal displacenent cannot take place. Each
section of void shall have its ends sealed by dipping in paraffin, with any
additional cutting of voids at the jobsite to be field dipped in the sane
type of sealer, unless liners and flutes are conpletely inpregnated with
paraffin. Prior to placing reinforcenment, the entire forned area for sl abs
shall be covered with a 1.22 x 2.44 m mininumflat sheets of fiber void
corrugated fiberboard. Joints shall be sealed with a npisture resistant
tape having a minimumw dth of 75 mm (3 inch) . |If voids are destroyed or
damaged and are not capabl e of supporting the design |oad, they shall be
repl aced prior to placing of concrete.

3.1.3 Fi ber Void Retainers

Fi ber void retainers shall be installed, continuously, on both sides of
fi ber voids placed under grade beans in order to retain the cavity after
the fiber voids biodegrade.

3.2 CHAMFERI NG

Except as otherwi se shown, external corners that will be exposed shall be
chanf ered, bevel ed, or rounded by nol dings placed in the forns.

3.3 COATI NG

Forms for Class A and O ass B finished surfaces shall be coated with a form
rel easi ng agent before the formor reinforcenent is placed in fina
position. The coating shall be used as reconmended in the manufacturer's
printed or witten instructions. Fornms for Class C finished surfaces may
be wet with water in lieu of coating i medi ately before placing concrete,
except that in cold weather with probable freezing tenperatures, coating
shal | be nandatory. Surplus coating on form surfaces and coating on
reinforcing steel and construction joints shall be renoved before placing
concrete.

3.4 REMOVAL OF FORMS

Fornms shall be renmoved preventing injury to the concrete and ensuring the
conpl ete safety of the structure. Formmork for columms, walls, side of
beans and other parts not supporting the weight of concrete nay be renoved
when the concrete has attained sufficient strength to resist danage from

t he renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renoved from
beans, floors and walls until the structural units are strong enough to
carry their own wei ght and any other construction or natural | oads.
Supporting fornms or shores shall not be renoved before the concrete
strength has reached 70 percent of design strength, as determ ned by field
cured cylinders or other approved methods. This strength shall be
denonstrated by job-cured test speci nens, and by a structural analysis
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considering the proposed loads in relation to these test strengths and the
strength of formng and shoring system The job-cured test specinens for
formrenmoval purposes shall be provided in nunbers as directed and shall be
in addition to those required for concrete quality control. The specinens
shal |l be renoved from nolds at the age of 24 hours and shall receive,

i nsofar as possible, the sanme curing and protection as the structures they
represent.

TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations fromthe plunb:

a. In the |ines and
surfaces of col umms,
piers, walls and
in arises

b. For exposed corner
col ums, control-joint
grooves, and ot her
conspi cuous |ines

2. Variation fromthe
Il evel or fromthe
grades indicated on
t he draw ngs:

a. In slab soffits,
ceilings beamsoffits,
and in arises, neasur ed
bef ore renoval of
supporting shores

b. In exposed lintels,
sills, parapets,
hori zont al grooves,
and ot her conspi cuous
lines

3. Variation of the
I i near buil ding
| ines from established
position in plan

4. Variation of distance
bet ween wal | s, col ums,
partitions

5. Variation in the sizes
and | ocations of
sl eeves, floor openings,
and wal | openi ng

6. Variation in
cross-secti onal

Secti on 03100a

In any 3 mof length -------- 6 mMm
Maxi mum for entire length -- 25 mm
In any 6 mof length -------- 6 nm

Maxi mum for entire length 13 mm

In any 3 mof length ------- 6 nmm
In any bay or in any 6 m of
length ------commomaaao 10 mMm

Maxi mum for entire length - 20 nm

In any bay or in any 6 m of
length --------------------- 6
Maxi mum for entire length - 13

33

Inany 6 mo---------------- 13
MaXi MUM = -=-======ccc22e=-4 25

33

6 mmper 3 mof distance, but
not more than 13 mmin any one
bay, and not nore than 25 nm
total variation

MNUS --------------------- 6 nm
Plus ------------mmmmmoo - 13 mm
Mnus -------------------- 6 nm
Plus -------------------- 13 mm

Page 5



Lackl and AFB Joi nt Adv Language Trai ning Center

ACCOVPANY! NG AMENDMENT NO.

0002 TO SOLI C TATI ON NO. DACA63-02- R-0010

TABLE 1

TOLERANCES FOR FORMED SURFACES

di mensi ons of col ums
and beans and in the
t hi ckness of sl abs
and wal |l s

7. Footings:
a. Variation of

di nensions in
pl an

b. M spl acenent of
eccentricity

c. Reduction in
t hi ckness
8. Variation in steps:

a. In a flight of
stairs

b. In consecutive
st eps

-- End of Section --

Plus -------------cmmmo - 50 mm
when forned or plus 75 nm when
pl aced agai nst unforned excavation

2 percent of the footing width
in the direction of m splacenent
but not nore than --------- 50 mm

Mnus ----------------- 5 percent
of specified thickness

Riser ---------cooommmao 3 mm
Tread ---------------------- 6 nm
Riser ---------------------- 2 mm
Tread ---------------------- 3 mm
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SECTI ON 07416A

STRUCTURAL STANDI NG SEAM METAL ROCF ( SSSMR) SYSTEM
AVENDVENT NO. 0002

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 basic
desi gnation only.

ALUM NUM ASSCOCI ATI ON ( AA)
AA Desi gn Manual (2000) Al um num Desi gn Manual :

Specification & Guidelines for Al um num
Structures

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC ASD Spec S335 (1989) Specification for Structural Steel
Buil di ngs - All owabl e Stress Design,
Pl astic Design
AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- For ned Mnl (1996) Col d- Forned Steel Design Manual
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (2000) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al |l oy- Coated by the Hot-Di p Process
ASTM B 209 (2000) Al um num and Al um num Al | oy Sheet
and Pl ate
ASTM B 209M (2000) Al umi num and Al um num Al | oy Sheet

and Plate (Metric)

ASTM C 1177/ C 1177M (1999) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernmal |nsul ati on Board

ASTM C 518 (1998) Steady-State Heat Flux Measurenents

and Thermal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus
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ASTM C 991

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D

1308

1654

2244

2247

2794

3359

4214

4397

522

523

5894

610

714

968

1592

84

96

DACA63- 02- R- 0010

(1998) Flexible @ ass Fiber Insulation for
Pre- Engi neered Metal Buil dings

(1987; R 1998) Effect of Househol d
Chemicals on COear and Pignented O ganic
Fi ni shes

(1992) Eval uation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnment s

(1995) Cal cul ation of Color Differences
fromlnstrunentally Measured Col or
Coor di nat es

(1999) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

(1993; R 1999el) Resistance of Organic
Coatings to the Effects of Rapid
Def or mati on (I npact)

(1997) Measuring Adhesion by Tape Test

(1998) Eval uating Degree of Chal ki ng of
Exterior Paint Filns

(1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultural
Appl i cations

(1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

(1989; R 1999) Specul ar d oss

(1996) Standard Practice for Cyclic Salt
Fog/ UV Exposure of Painted Metal,
(Alternating Exposures in a Fog/Dry

Cabi net and a UV/ Condensati on Cabi net)

(1995) Evaluating Degree of Rusting on
Pai nted Steel Surfaces

(1987; R 1994el) Eval uating Degree of
Blistering of Paints

(1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

(1998) Structural Performance of Sheet
Met al Roof and Siding Systenms by Uniform
Static Air Pressure Difference

(2000a) Surface Burning Characteristics of
Buil ding Materials

(2000) water Vapor Transm ssion of
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Material s

ASTM G 154 (2000ael ) Standard Practice for Qperating
Fl uorescent Light Apparatus for W
Exposure of Nonnetallic Materials

AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)

ASCE 7 (1998) M ni mum Desi gn Loads for Buil dings
and Gt her Structures

STEEL JO ST I NSTI TUTE (SJl)

SJI Specs & Tabl es (1994) Standard Specifications Load Tabl es
and Weight Tables for Steel Joists and
Joi st Grders

1.2 GENERAL REQUI REMENTS

The Contractor shall furnish a comrercially avail able roofing system which
satisfies all requirements contained herein and has been verified by |oad
testing and i ndependent design anal yses to neet the specified design

requi renents.

1.2.1 Structural Standi ng Seam Metal Roof (SSSMR) System

The SSSMR system covered under this specification shall include the entire
roofing system the standing seam netal roof panels, fasteners, connectors,
roof securement conponents, and assenblies tested and approved in
accordance with ASTM E 1592. In addition, the system shall consist of
panel finishes, slip sheet, insulation, vapor retarder, all accessories,
conponents, and trimand all connections with roof panels. This includes
roof penetration itens such as vents, curbs, skylights; interior or
exterior gutters and downspouts; eaves, ridge, hip, valley, rake, gable,
wal I, or other roof system flashings installed and any other conponents
specified within this contract to provide a weathertight roof system

1.2.2 Manuf act ur er

The SSSMR system shall be the product of a manufacturer who has been in the
practice of manufacturing and desi gning SSSMR systenms for a period of not

| ess than 5 years and has been involved in at |east five projects sinlar
in size and conplexity to this project.

1.2.3 Installer

The installer shall be certified by the SSSVMR system nanufacturer to have
experience in installing at |east five projects that are of conparable
size, scope and conplexity as this project for the particular roof system
furnished. The installer may be either enployed by the nanufacturer or be
an i ndependent installer.

1.3 DESI GN REQUI REMENTS

The design of the SSSMR system shall be provided by the Contractor as a
conpl ete system Menbers and connections not indicated on the draw ngs
shal | be designed by the Contractor. Roof panels, conponents, transitions,
accessories, and assenblies shall be supplied by the same roofing system
manuf act urer.
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1.3.1 Design Criteria
Design criteria shall be in accordance with ASCE 7.
1.3.2 Dead Loads

The dead | oad shall be the weight of the SSSMR system Coll ateral | oads
such as sprinklers, mechanical and el ectrical systens, and ceilings shal
not be attached to the panels.

1.3.3 Li ve Loads
1.3.3.1 Concentrated Loads

The panel s and anchor clips shall be capable of supporting a 1335 N
concentrated | oad. The concentrated |oad shall be applied at the pane

nm dspan and will be resisted by a single standing seam netal roof panel
assuned to be acting as a beam The undefornmed shape of the panel shall be
used to deternine the section properties.

1.3.3.2 Uni f or m Loads

The panel s and conceal ed anchor clips shall be capable of supporting a
m ni mumuni formlive | oad of 960 Pa.

1.3.4 Roof Snow Loads
The design roof snow | oads shall be as shown on the contract draw ngs.
1.3.5 Wnd Loads

The design wind uplift pressure for the roof systemshall be as shown on
the contract drawi ngs. The design uplift force for each connection
assenbly shall be that pressure given for the area under consideration
multiplied by the tributary |oad area of the connection assenbly. The
safety factor |isted below shall be applied to the design force and
conpared against the ultinmate capacity. Prying shall be considered when
figuring fastener design | oads.

a. Single fastener in each connection......... 3.0
b. Two or nore fasteners in each connection...?2.25
1.3.6 Ther mal Loads

Roof panels shall be free to nmove in response to the expansi on and
contraction forces resulting froma total tenperature range of [ AM#2] 220
degrees F during the life of the structure.

1.3.7 Fram ng Menbers Supporting the SSSVR System

Any additions/revisions to fram ng nmenbers supporting the SSSMR systemto
accommodat e the manufacturer/fabricator's design shall be the Contractor's
responsibility and shall be subnmitted for review and approval. New or

revi sed fram ng nmenbers and their connections shall be designed in
accordance with [ AM#2] AlSI Col d- Formed Mhl.  Maxi mum defl ecti on under
applied live | oad, snow, or wind |oad shall not exceed 1/180 of the span

| engt h.
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1

3.8 Roof Panel s Design

St eel panels shall be designed in accordance with Al SI Col d- Formed nl .

The structural section properties used in the design of the panels shall be
det erm ned usi ng the unl oaded shape of the roof panels. The calcul ated
panel deflection fromconcentrated | oads shall not exceed 1/180 of the span
l ength. The cal cul ated panel deflection under applied |live |oad, snhow, or
wi nd | oad shall not exceed 1/180 times the span |l ength. Deflections shal
be based on panel s being continuous across three or nore supports.

Defl ecti on shall be cal cul ated and nmeasured al ong the major ribs of the
panel s.

.3.9 Accessori es and Their Fasteners

Accessories and their fasteners shall be capable of resisting the specified
design wind uplift forces and shall allow for thermal noverment of the roof
panel system Exposed fasteners shall not restrict free novenent of the
roof panel systemresulting fromthermal forces. There shall be a m ninmum
of two fasteners per clip. Single fasteners with a mnimumdi aneter of 9
mm will be allowed when the supporting structural menbers are prepunched
or predrill ed.

.4 PERFORVANCE REQUI REMENTS

The SSSMR shall be tested for wind uplift resistance in accordance with
ASTM E 1592; SSSMR systens previously tested and approved by the Corps of
Engi neers' STANDARD TEST METHOD FOR STRUCTURAL PERFORMANCE OF SSMRS BY

UNI FORM STATI C Al R PRESSURE DI FFERENCE may be acceptable. Two tests shal
be performed. Test 1 shall simulate the edge condition with one end havi ng
crossw se restraint and other end free of crosswi se restraint. The maxi mum
span length for the edge condition shall be 750 nm Test 2 shall simulate
the interior condition with both ends free of crosswise restraint. The
maxi mum span length for the interior condition shall be 1.5 m. Externa
rei nforcement, such as clanps on the ribs, shall not be installed to

i mprove uplift resistance. Bolts through seans shall not be installed.

.5 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Dr awi ngs
Structural Standing Seam Metal Roof System G AE

Met al roofing drawi ngs and specifications and erection draw ngs;
shop coating and finishing specifications; and other data as
necessary to clearly describe design, materials, sizes, |layouts,
standi ng seam configuration, construction details, provisions for
thermal nmovenment, line of panel fixity, fastener sizes and
spaci ngs, seal ants and erection procedures. Draw ngs shal
reflect the intent of the architectural detailing using the
manuf acturer's proprietary products and fabricated itens as
requi red. The SSSMR system shop drawi ngs shall be provided by the
nmet al roofing manufacturer.
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SD- 03 Product Data

Desi gn Analysis; G AE

Desi gn anal ysis signed by a Registered Professional Engineer
enpl oyed by the SSSMR manufacturer. The design anal ysis shall
include a list of the design |oads, and conpl ete cal cul ations for
t he support system (when provided by the Contractor), roofing
system and its conponents; valley designs, gutter/downspout
cal cul ations, screw pullout test results, and shall indicate how
expected thernmal novenents are accommodat ed.
Qualifications; G AE

Qualifications of the nmanufacturer and installer.

SD- 04 Sanpl es

Accessories; G AE

One sanple of each type of flashing, trim closure, thernal
spacer block, cap and simlar items. Size shall be sufficient to
show construction and configuration.
Roof Panels; G AE

One piece of each type to be used, 225 mm long, full w dth.
Factory Color Finish; G AE

Three 75 by 125 mm sanpl es of each type and col or.
Fasteners; G AE

Two sanpl es of each type to be used, with statenent regarding
i ntended use. If so requested, random sanples of bolts, nuts, and
washers as delivered to the job site shall be taken in the
presence of the Contracting Oficer and provided to the

Contracting Officer for testing to establish conpliance with
speci fied requirenents.

I nsul ation; G AE.

One piece, 300 by 300 mm of each type and thickness to be
used, with a label indicating the rated permeance (if faced) and
R-val ues. The flane spread, and snoke devel oped rating shall be
shown on the label or provided in a letter of certification.
Gaskets and I nsul ati ng Conpounds; G AE

Two sanpl es of each type to be used and descriptive data.

Seal ant; G AE.
One sanple, approximately 0.5 kg, and descriptive data.

Conceal ed Anchor dips; G AE
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Two sanpl es of each type used

Subpurlins; G AE.
One piece, 225 nm |ong.

EPDM Rubber Boots; G AE.
One pi ece of each type

SD-06 Test Reports

Test Report for Uplift Resistance of the SSSMR, G AE.

The report shall include the follow ng information

a. Details of the SSSMR system showi ng the roof pane
cross-section with di mensions and thickness.

b. Details of the anchor clip, dinensions, and thickness.

c. Type of fasteners, size, and the nunber required for each
connecti on.

d. Purlins/subpurlins size and spacing used in the test.

e. Description of the seam ng operation including equipnent
used.

f. Maximum all owabl e uplift pressures. These pressures are
determ ned fromthe ultimate | oad divided by a factor of safety
equal to 1.65.

g. Any additional information required to identify the SSSVR
system t est ed.

h. Signature and seal of an independent registered engi neer
who witnessed the test.

SD-07 Certificates
Structural Standing Seam Metal Roof System G AE

a. Certification that the actual thickness of uncoated
sheets used in SSSMRS conponents including roofing panels,
subpurlins, and conceal ed anchor clips conplies with specified
requi renents.

b. Certification that materials used in the installation are
mll certified.

c. Previous certification of SSSVMR system tested under the
Cor ps of Engineers' Standard Test Method in lieu of ASTME 1592
testi ng.

d. Certification that the sheets to be furnished are
produced under a continuing quality control programand that a
representative sanple consisting of not |ess than three pieces has
been tested and has nmet the quality standards specified for
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1

factory col or finish.

e. Certification of installer. Installer certification
shal | be furnished.

f. Warranty certificate. At the conpletion of the project
the Contractor shall furnish signed copies of the 5-year Warranty
for Structural Standi ng Seam Metal Roof (SSSMR) System a sanple
copy of which is attached to this section, [and] the 20-year
Manuf acturer's Material Warranties, [and the manufacturer's
20-year system weat herti ght ness warranty].

Insul ation; G AE

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

6 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials shall be covered with
weat hertight coverings and kept dry. Storage conditions shall provide good
air circulation and protection from surface staining.

T WARRANTI ES

The SSSMR system shall be warranted as outlined bel ow. Any energency
tenmporary repairs conducted by the owner shall not negate the warranties.

.7.1 Contractor's Watherti ghtness Warranty

The SSSMR system shall be warranted by the Contractor on a no penal sum
basis for a period of five years against material and workmanship
deficiencies; systemdeteriorati on caused by exposure to the el enents

and/ or inadequate resistance to specified service design | oads, water

| eaks, and wind uplift damage. The SSSWMR system covered under this
warranty shall include the entire roofing systemincluding, but not limted
to, the standi ng seam netal roof panels, fasteners, connectors, roof

secur enent components, and assenblies tested and approved in accordance
with ASTM E 1592. In addition, the systemshall consist of panel finishes,
slip sheet, insulation, vapor retarder, all accessories, conponents, and
trimand all connections with roof panels. This includes roof penetration
items such as vents, curbs, and skylights; interior or exterior gutters and
downspouts; eaves, ridge, hip, valley, rake, gable, wall, or other roof
system fl ashings installed and any other conponents specified within this
contract to provide a weathertight roof system and itens specified in

ot her sections of these specifications that are part of the SSSMR system
Al material and worknmanshi p deficiencies, systemdeterioration caused by
exposure to the el ements and/or inadequate resistance to specified design

| oads, water |eaks and wind uplift damage shall be repaired as approved by
the Contracting Officer. See the attached Contractor's required warranty
for issue resolution of warrantable defects. This warranty shall warrant
and cover the entire cost of repair or replacenent, including all material

| abor, and related nmarkups. The Contractor shall supplement this warranty
with witten warranties fromthe installer and system manufacturer, which
shall be submitted along with Contractor's warranty; however, the
Contractor shall be ultimately responsible for this warranty. The
Contractor's witten warranty shall be as outlined in attached WARRANTY FOR
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STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM and shall start upon
final acceptance of the facility. It is required that the Contractor
provi de a separate bond in an anpbunt equal to the installed total roofing
system cost in favor of the CGovernment covering the Contractor's warranty
responsibilities effective throughout the five year Contractor's warranty
period for the entire SSSMR system as outlined above.

.7.2 Manuf acturer's Material Warranties.

The Contractor shall furnish, in witing, the follow ng manufacturer's
materi al warranties which cover all SSSMR system conponents such as roof
panel s, anchor clips and fasteners, flashing, accessories, and trim
fabricated fromcoil material

a. A manufacturer's 20 year material warranty warranting that the
al um num zinc-coated steel, alumnumzinc alloy coated steel or
al um num coated steel as specified herein will not rupture, structurally
fail, fracture, deteriorate, or becone perforated under nornal design
at nospheric conditions and service design |loads. Liability under this
warranty shall be limted exclusively to the cost of either repairing or
repl aci ng nonconform ng, ruptured, perforated, or structurally failed coi
mat eri al

b. A manufacturer's 20 year exterior material finish warranty on the
factory colored finish warranting that the finish, under normal atnospheric
conditions at the site, will not crack, peel, or delamnate; chalk in
excess of a nunerical rating of eight, as determ ned by ASTM D 4214 test
procedures; or change color in excess of five CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244. Liability under
this warranty is exclusively limted to refinishing with an air-drying
version of the specified finish or replacing the defective coated nateri al

c. A roofing systemmanufacturer's 20 year [AM{2] non-proratedsystem
weat herti ght ness warranty.

. 8 COCORDI NATI ON MEETI NG

A coordi nation neeting shall be held 30 days prior to the first subnmittal
for mutual understanding of the Structural Standing Seam Metal Roof (SSSMR)
System contract requirenments. This neeting shall take place at the

buil ding site and shall include representatives fromthe Contractor, the
roof system manufacturer, the roofing supplier, the erector, the SSSMR
desi gn engi neer of record, and the Contracting Officer. Al itens required

by paragraph SUBM TTALS shal |l be discussed, including applicable standard
manuf act urer shop drawi ngs, and the approval process. The Contractor shal
coordinate time and arrangenents for the neeting.

PART 2 PRODUCTS

2.

1 ROCF PANELS

Panel s shall be steel and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire length of any unbroken roof
sl ope for slope lengths that do not exceed 9 m Wen |length of run exceeds
9 m and panel |aps are provided, each sheet in the run shall extend over
three or nore supports. Sheets longer than 30 m nay be furnished if
approved by the Contracting Oficer. Wdth of sheets shall provide not
nore than 600 mm of coverage in place. SSSMR systemw th roofing panels
greater than 300 nm in width shall have standing seans rolled during
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2.

installation by an electrically driven seam ng nachine. Height of standing
seanms shall be not |ess than 50 mm

1.1 St eel Panel s

St eel panels shall be zinc-coated steel confornming to ASTM A 653/ A 653M

al um num zinc alloy coated steel conformng to ASTM A 792M [ AM#2] AZ 50
coati ng. Zinc-alum num all oy coated panels shall be 0.584 mm thick

m ni mum Panels shall be within 95 percent of reported tested thickness as
noted in wind uplift resistance testing required in paragraph PERFORVMANCE
REQUI REMENTS.

.2 CONCEALED ANCHOR CLI PS

Conceal ed anchor clips shall be the sane as the tested roofing system
Clip bases shall have factory punched or drilled holes for attachment.
Cips shall be made fromnultiple pieces with the allowance for the total
thermal nmovenment required to take place within the clip. Single piece
clips may be acceptabl e when the nanufacturer can substantiate that the
system can acconmpdate the thermal cyclic nmovenment under sustained live or
snow | oads.

.3 ACCESSORI ES

Flashing, trim metal closure strips, caps and simlar nmetal accessories
shal |l be the manufacturer's standard products. Exposed netal accessories
shall be finished to match the panels furnished. Ml ded closure strips
shal | be bitum nous-saturated fiber, closed-cell or solid-cell synthetic
rubber or neoprene, or polyvinyl chloride prenolded to match configuration

of the panels and shall not absorb or retain water. The use of a
continuous angle butted to the panel ends to forma closure will not be
al | oned.

.4 FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, alum num
corrosion resisting steel, or nylon capped steel, type and size specified
bel ow or as ot herwi se approved for the applicable requirenents. Fasteners
for alum num roof panels shall be al um num or corrosion resisting steel
Fasteners for structural connections shall provide both tensile and shear
ultimate strengths of not less than 3340 N per fastener. Fasteners for
accessories shall be the nanufacturer's standard. Exposed roof fasteners
shall be seal ed or have seal ed washers on the exterior side of the roof to
wat er proof the fastener penetration. Wsher nmaterial shall be conpatible
with the roofing; have a mninumdiameter of 10 mm for structura
connections; and gasketed portion of fasteners or washers shall be neoprene
or other equally durable elastomeric material approximately 3 nm thick
Exposed fasteners for factory col or finished panels shall be factory
finished to match the col or of the panels.

.4.1 Screws

Screws for attaching anchor devices shall be not less than No. 14. Actua
screw pull out test results shall be perforned for the actual material gage
and yield strength of the structural purlins or subpurlins to which the
clipis to be anchored/attached. Qher screws shall be as recomended by
the manufacturer to nmeet the strength design requirenments of the panels.

4.2 Bol ts
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Bolts shall be not |ess than 6 nm dianeter, shoul dered or plain shank as
required, with | ocking washers and nuts.

2.4.3 Structural Blind Fasteners

Blind screwtype expandabl e fasteners shall be not |less than 6 mm
dianmeter. Blind (pop) rivets shall be not less than 7 mm nini mum di aneter.

2.5 SUBPURLI NS

Cold fornmed supporting structural nenbers/subpurlins shall have a m ni nmum
thickness of 1.5 mm and a nminimumtensile yield strength of 345 MPa. Hot
rolled structural menbers shall have a mninumthickness of 6 mMmm and a
mnimmtensile yield strength of 248 MPa. Subpurlins shall be gal vani zedor
shop pai nt ed.

2.6 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prime coat. Color shall match the color indicated on the
drawi ngs. The exterior coating shall be a nominal 0.025 nmthickness
consisting of a topcoat of not |less than 0.018 mm dry filmthickness and

t he paint manufacturer's recomended priner of not less than 0.005 mm

thi ckness. The interior color finish shall consist of a backer coat with a
dry filmthickness of 0.013 mm. The exterior color finish shall neet the
test requirenments specified bel ow

2.6.1 Salt Spray Test

A sanpl e of the sheets shall withstand a cyclic corrosion test for a

m ni mum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Immediately upon renmoval of the panel fromthe
test, the coating shall receive a rating of not [ess than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as deternined by
ASTM D 610; and a rating of 6, over 2.0 to 3.0 nm failure at scribe, as
det erm ned by ASTM D 1654.

2.6.2 Formability Test
When subjected to testing in accordance with ASTM D 522 Method B, 3 nm
di anmeter mandrel, the coating filmshall show no evidence of cracking to
t he naked eye.

2.6.3 Accel er at ed Weat heri ng, Chal ki ng Resi stance and Col or Change

[ AM#2] A sanpl e of the sheets shall be tested in accordance with ASTM D 4587,

test B for 2000 total hours. The coating shall wthstand the weathering

test without cracking, peeling, blistering, |oss of adhesion of the
protective coating, or corrosion of the base netal. Protective coating

that can be readily renpved formthe base netal with tape in accordance

with ASTM D 3359, Test Method B, shall be considered as an area indicating

| oss of adhesion. Follow ng the accel erated weathering test, the coating
shall have a chalk rating not Iess than No. 8 in accordance with ASTM D 4214
test procedures, and the color change shall not exceed 5 CIE or Hunter Lab
color difference (delta E) units in accordance with ASTM D 2244.

2.6.4 Hum dity Test
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When subjected to a humidity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion.

2.6.5 | npact Resi stance

Fact ory- pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm di aneter hem spherical head indenter,
equal to 6.7 tines the netal thickness in mm expressed in Newt on-neters,

2.6.6 Abr asi on Resi stance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a nminimumof 50 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
nmetal" refers to the netallic coating on steel or the al um num base net al

2.6.7 Specul ar d oss
Fi ni shed roof surfaces shall have a specul ar gl oss val ue of medi um
2.6.8 Pol | uti on Resi stance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308.

2.7 I NSULATI ON

Thermal resistance of insulation shall be not |ess than the R-val ues shown
on the contract drawi ngs. R-values shall be determined at a nean
tenmperature of 24 degrees C in accordance with ASTM C 518. Insul ation
shall be a standard product with the insulation manufacturer, factory
marked or identified with insulation manufacturer's nane or trademark and
R-value. Identification shall be on individual pieces or individua
packages. Insulation including facings, shall have a flane spread not
in excess of 75 and a snpke devel oped rating not in excess of 150 when
tested in accordance with ASTM E 84.

2.7.1 Pol yi socyanurate Rigid Board Insulation for Use Above a Roof Deck

Pol yi socyanurate insulation shall conformto ASTM C 1289, Type Il, having a
m ni mum recovered naterial content of 9 percent by weight of core nateria
in the polyisocyanurate portion. Faci ngs shall be non-asphaltic, glass

fiber reinforced.

[AMH2]2.7.2 Bl anket | nsul ation

Bl anket insulation shall conformto ASTM C 991

2.8 I NSULATI ON RETAI NERS

Insulation retainers shall be type, size, and design necessary to
adequately hold the insulation and to provide a neat appearance. Metallic
retai ni ng nenbers shall be nonferrous or have a nonferrous coating.
Nonmetal i c retaining menbers, including adhesives used in conjunction with
nmechani cal retainers or at insulation seans, shall have a fire resistance
classification not less than that permitted for the insulation
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2.

9 SEALANT

Seal ants shall be el astomeric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicable building color and shal
cure to a rubberlike consistency. Sealant placed in the roof pane
standing seamribs shall be provided in accordance with the manufacturer's
reconmendat i ons.

.10 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconpatible materials. Insulating conpounds
shal | be nonrunning after drying.

11 VAPOR RETARDER

11,1 Vapor Retarders as Integral Facing

Insulation facing shall have a perneability of 1.15 ng per Pa-second-square
nmeter or less when tested in accordance with ASTM E 96. Facing shall be
rei nforced pol ypropyl ene kraft |am nate (PSK). Facings and fini shes shal
be factory applied.

.12 EPDM RUBBER BOOTS

Fl ashi ng devi ces around pi pe penetrations shall be flexible, one-piece
devi ces nol ded from weat her-resi stant EPDM rubber. Rubber boot nateri al
shal | be as recomended by the manufacturer. The boots shall have base
rings made of alum num or corrosion resisting steel that conformto the
contours of the roof panel to forma weather-tight seal

.13 [ AME2] | CE AND WATER SHI ELD UNDERLAYMENT

[ AM#2] Underl aynent shall conply wi ht ASTM D 1970, except thickness shal

be a mnimumof 60 mls. Underlaynment shall be capable of withstanding

hi gh, in-service tenperatures without nelting or otherw se deteriorating;
shal |l be capable of wthstanding 60 days exposure to the sun w thout
deteriorating; and shall have a non-granular, non-slip surface. Acceptable

products are GAF Stornfuard HT and Tanko TW Metal and Tile Underl aynent.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Install ation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissimlar nmaterials which are not conpatible
when contacting each other shall be insulated by nmeans of gaskets or

i nsul ati ng conpounds. Ml ded closure strips shall be installed wherever
roofing sheets ternmi nate in open-end configurations, exclusive of
flashings. The closure strip installation shall be weather-tight and

seal ed. Screws shall be installed with a clutching screw gun, to assure
screws are not stripped. Field test shall be conducted on each gun prior
to starting installation and periodically thereafter to assure it is
adjusted properly to install particular type and size of screw as
recommended by manufacturer's literature. |nproper or nislocated dril

hol es shall be plugged with an oversize screw fastener and gasketed washer
however, sheets with an excess of such holes or with such holes in critica
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| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from seal ant, netal cuttings, hazardous burrs, and ot her
foreign material. Stained, discolored, or danaged sheets shall be renpved
fromthe site.

3.1.1 Field Form ng of Panels for Unique Area

[AM#2] Onsite roll-forming of panels and accessories will not be permtted.

3.1.2 Subpurlins

[ AM#2] Unl ess ot herwi se shown, subpurlins shall be anchored to the purlins
or other structural framng nenbers with bolts or screws. Attachnment to
the substrate (when provided) or to the panels is not permtted. The
subpurlin spacing shall not exceed 750 mm on centers at the corner, edge
and ridge zones, and 1500 mm naxi mumon centers for the renai nder of the
roof. Corner, edge, and ridge zones are as defined in ASCE 7.

3.1.3 Roof Panel Installation

Roof panels shall be installed with the standing seans in the direction of
the roof slope. The side seam connections for installed panels shall be
conpleted at the end of each day's work. Method of applying joint seal ant
shall conformto the manufacturer's reconmendation to achieve a conplete
weat her-tight installation. End |aps of panels shall be provided in
accordance with the nanufacturer's instructions. dosures, flashings, EPDM
rubber boots, roof curbs, and rel ated accessories shall be installed
according to the manufacturer's draw ngs. Fasteners shall not puncture
roofing sheets except as provided for in the manufacturer's instructions
for erection and installation. Expansion joints for the standing seam roof
system shall be installed at |ocations indicated on the contract draw ngs
and other | ocations indicated on the manufacturer's draw ngs.

3.1. 4 Conceal ed Anchor dips

Conceal ed anchor clips shall be fastened directly to the structural fram ng
nmenbers. Attachment to the substrate (when provided) or to the nmetal deck
is not permtted. The naxi mum di stance, parallel to the seans, between
clips shall be 750 mm on center at the corner, edge, and ridge zones, and
1500 nm rmaxi nrum on centers for the remai nder of the roof.

3.2 | NSULATI ON | NSTALLATI ON

I nsul ation shall be continuous over entire roof surface. Were expansion
joints, term nations, and other connections are made, the cavity shall be
filled with batt insulation with vapor retarder providing equival ent
R-val ue and permrating as remaining insulation. Insulation shall be
installed as indicated and in accordance with manufacturer's instructions.

3.2.1 Board I nsul ation with Bl anket I|nsul ation

Rigid or semrigid board insulation shall be laid in close contact. Board
shall be attached to the metal roof deck with bearing plates and fasteners,
as reconmended by the insulation nanufacturer, so that the insulation
joints are held tight agai nst each other, and shall have a mni numof 1
fastener per 0.37 square neters. Layout and joint pattern of insulation
and fasteners shall be indicated on the shop drawings. |If nore than one

| ayer of insulation is required, joints in the second | ayer shall be offset
fromjoints in the first layer. [AMf2]A |ayer of blanket insulation shal
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be placed over the rigid or semrigid board insulation to be conpressed
agai nst the underside of the netal roofing to reduce thermal bridging,
danpen noi se, and prevent roofing flutter. This |layer of blanket

i nsul ati on shall be conpressed a m ni mum of 50 percent.

[ AV¥2] DELETED

3.3  VAPOR RETARDER | NSTALLATI ON
3.3.1 Integral Facing on Board I|nsul ation

Integral facing on board insulation shall be sealed with a conpatible tape
to provide a vapor tight nenbrane.

3.4 CLEANI NG AND TOUCH UP

Exposed SSSMR systens shall be cleaned at conpletion of installation

Debris that could cause discoloration and harmto the panels, flashings,

cl osures and ot her accessories shall be renoved. Gease and oil films,
excess seal ants, and handling marks shall be renoved and the work shall be
scrubbed cl ean. Exposed netal surfaces shall be free of dents, creases,
waves, scratch marks, and solder or weld marks. |Inmediately upon

det ection, abraded or corroded spots on shop-painted surfaces shall be wire
brushed and touched up with the sane material used for the shop coat.
Factory color finished surfaces shall be touched up with the manufacturer's
recommended touch up paint.
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROCF ( SSSMR) SYSTEM

FACI LI TY DESCRI PTI ON

BU LDl NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OMNER

ONNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

THE SSSMR SYSTEM | NSTALLED ON THE ABOVE NAMED BUI LDI NG | S WARRANTED BY

FOR A PERI CD OF FI VE (5) YEARS AGAI NST
WORKMANSHI P AND MATERI AL DEFI Cl ENCES, W ND DAMAGE, STRUCTURAL FAI LURE, AND
LEAKAGE. THE SSSMR SYSTEM COVERED UNDER THI' S WARRANTY SHALL | NCLUDE, BUT
SHALL NOT BE LIM TED TO, THE FOLLOAN NG  THE ENTI RE ROOFI NG SYSTEM
MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS, METAL ROCF PANELS,
FASTENERS, CONNECTCORS, ROOF SECUREMENT COVPONENTS, AND ASSEMBLI ES TESTED AND
APPROVED | N ACCORDANCE W TH ASTM E 1592. I N ADDI TI ON, THE SYSTEM PANEL

FI NI SHES, SLIP SHEET, | NSULATI ON, VAPOR RETARDER, ALL ACCESSORI ES,
COVPONENTS, AND TRI M AND ALL CONNECTI ONS ARE | NCLUDED. THI' S | NCLUDES ROOF
PENETRATI ON | TEMS SUCH AS VENTS, CURBS, SKYLIGHTS; | NTERI OR OR EXTERI OR
GQUTTERS AND DOMNSPQUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE, WALL, OR
OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COMPONENTS SPECI FI ED
WTH N THI' S CONTRACT TO PROVI DE A WEATHERTI GHT ROCOF SYSTEM AND | TEMS

SPECI FI ED I N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE SSSMR
SYSTEM

ALL MATERI AL DEFI Cl ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE, AND LEAKAGE
ASSCCI ATED W TH THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL BE

REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.  TH S WARRANTY SHALL COVER
THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL MATERI AL, LABOR, AND
RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY COMMVENCED ON THE DATE OF

FI NAL ACCEPTANCE ON AND W LL REMAIN I N EFFECT
FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED (BY COVPANY PRESI DENT)

(Conpany Presi dent) (Dat e)
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER ANDY OR | NSTALLER OF THE SSSMR SYSTEM WH CH SHALL BE

SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE CONTRACTOR W LL
BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS QUTLI NED | N THE SPECI FI CATI ONS
AND AS | NDI CATED I N THI S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG, FIRE, EXPLOSI ONS, SUSTAI NED
W ND FORCES | N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNVENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM ClVIL DI SOBEDI ENCE, WAR, OR DAMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTION, WARPACE,
OR DI SPLACEMENT OF THE BU LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG

4. CORROSI ON CAUSED BY EXPOSURE TO CORROSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE OR QUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORI ES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE SSSMR SYSTEM DUE TO ACTI ONS BY THE OANER TO
I NHI BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND DOANSPQUTS OR
ALLOW PONDI NG WATER TO COLLECT ON THE ROOF SURFACE. CONTRACTOR S DESI GN
SHALL | NSURE FREE DRAI NAGE FROM THE ROOF AND NOT ALLOW PONDI NG WATER.

6. TH' S WARRANTY APPLIES TO THE SSSMR SYSTEM | T DOES NOT | NCLUDE ANY
CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI OR OR CONTENTS WHI CH | S COVERED BY
THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED I N THI S CONTRACT.

7. TH'S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR;, AND TH S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

**REPORTS OF LEAKS AND SSSVR SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE CR I N WRI TI NG FROM El THER THE
OMER OR CONTRACTI NG OFFI CER. EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MMEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAIR OR REPLACE THI S SSSMR SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERVANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W THI N 30 DAYS AFTER RECEI PT OF NOTI CE, AND COVWPLETED W THI N A REASONABLE
TIME FRAME. | F THE CONTRACTOR FAI LS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED | N THE CONTRACT AND AS CONTAI NED HEREI N, THE

CONTRACTI NG OFFI CER MAY HAVE THE SSSMR SYSTEM REPAI RED OR REPLACED BY OTHERS
AND CHARGE THE COST TO THE CONTRACTCOR

I N THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTOR MAY CHALLENGE THE OANER S DEMAND FOR REPAI RS AND/ CR
REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER ElI THER BY REQUESTI NG
A CONTRACTI NG OFFI CER S DECI SI ON UNDER THE CONTRACT DI SPUTES ACT, OR BY
REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE REQUEST FOR AN

ARBI TRATOR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTIES SHALL, W TH N TEN (10) DAYS,

JO NTLY REQUEST A LI ST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTI ES SHALL CONFER W THI N TEN (10) DAYS AFTER
RECEI PT OF THE LI ST TO SEEK AGREEMENT ON AN ARBI TRATOR. | F THE PARTI ES
CANNOT AGREE ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT OF
THE CONTRACTOR S COVPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAME REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED
ARBI TRATOR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPCRTER, COURTRCOM OR Sl TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. EI THER PARTY DESI RI NG A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARING WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRI TTEN ARBI TRATOR S DECI SI ON W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG. THE DECI SI ON OF THE ARBI TRATOR
WLL NOT BE BINDING HOWEVER, | T WLL BE ADM SSI BLE I N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAVED COPY OF TH S WARRANTY SHALL BE POSTED I N THE MECHANI CAL ROOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI OD.

-- End of Section --
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SECTI ON 16415A

ELECTRI CAL WORK, | NTERI OR
[ AM£0002]

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 basic
desi gnation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Cl12.11 (1987; R 1993) Instrument Transforners for
Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV t hrough 69 kV NSV)

ANSI C78.1 (1991; C78.1a; R 1996) Fluorescent Lanps -
Rapi d- Start Types - Di nensi onal and
El ectrical Characteristics

ANSI C78. 21 (1995) Physical and Electrica
Characteristics - Incandescent Lanps - PAR
and R Shapes

ANSI C78. 2A (1991) 18 & 26- Watt, Compact Fl uorescent
Quad Tube Lanps

ANSI C78. 2B (1992) 9 & 13-Watt, Compact Fl uorescent
Quad Tube Lanps

ANSI C82.1 (1997) Specifications for Fluorescent Lanp
Bal | asts
ANSI CB2.4 (1992) Ballasts for

Hi gh-1ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 1 (1995) Hard-Drawn Copper Wre

ASTM B 8 (1999) Concentric-Lay-Stranded Copper
Conduct ors, Hard, Medium Hard, or Soft

ASTM D 4059 (1996) Anal ysis of Polychlorinated
Bi phenyl s in Insulating Liquids by Gas
Chr omat ogr aphy

ASTM D 709 (2000) Lami nated Thernosetting Materials
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NENVA

NENMA
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| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

c2

C57.13

Std 242

Std 399

Std 81

(1997) National Electrical Safety Code

(1993) Instrunent Transforners

(1986; R 1991) Recommended Practice for
Protecti on and Coordi nati on of Industrial
and Comercial Power Systens

(1997) Reconmended Practice for Industrial
and Commerci al Power Systens Anal ysis

(1983) Cuide for Measuring Earth

Resi stivity, G ound |Inpedance, and Earth
Surface Potentials of a Ground System
(Part 1)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

250

AB 1

FU 1

ICS 1

ICS 2

LE 4

MG 1

MG 10

s 1

PB 1

(1997) Enclosures for Electrical Equi prent
(1000 Vol ts Maxi mun

(1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

(1986) Low Voltage Cartridge Fuses

(1993) Industrial Control and Systemns
(1993) Industrial Controls and Systens
Controllers, Contactors, and Overl oad

Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

(1993) Industrial Control and Systemns
Factory Built Assenblies

(1993) Industrial Control and Systens,
Encl osur es

(1987) Recessed Luminaires, Ceiling
Conpatibility

(1998) Mdtors and Generators

(1994) Energy Managenent Cuide for
Sel ection and Use of Pol yphase Mtors

(1996) Sheet-Steel CQutlet Boxes, Device
Boxes, Covers, and Box Supports

(1995) Panel boards
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NEMVA PB 2 (1995) Deadfront Distribution Sw tchboards

NEMA PE 5 (1996) Utility Type Battery Chargers

NEMA RN 1 (1998) Pol yvinyl-Chloride (PVC) Externally
Coated Gal vani zed Rigid Steel Conduit and
I nternediate Metal Conduit

NEMA ST 20 (1992) Dry-Type Transformers for GCeneral
Appl i cations

NEMA TC 2 (1998) El ectrical Polyvinyl Chloride (PVQC
Tubi ng (EPT) and Conduit (EPC- 40 and
EPC- 80)

NEMVA VE 1 (1996) Metal Cable Tray Systens

NEVA WD 1 (1999) Ceneral Requirements for Wring
Devi ces

NEVA WD 6 (1997) Wring Devices - D nensional
Requi renent s

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 101 (2000) Life Safety Code
NFPA 70 (1999) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

uL 1 (2000) Fl exible Metal Conduit

UL 1004 (1994; Rev thru Nov 1999) Electric Mtors

UL 1029 (1994; Rev thru Dec 1997)
Hi gh-1ntensity-Di scharge Lanp Ball asts

UL 1242 (1996; Rev Mar 1998) Internedi ate Metal
Condui t

UL 1283 (1993, Standard of Safety) El ectronagnetic
Interference Filters

UL 1449 (1996; Rev thru Dec 1999) Transient
Vol t age Surge Suppressors

UL 1570 (1995; Rev thru Nov 1999) Fl uorescent
Li ghting Fixtures

UL 1571 (1995; Rev thru Nov 1999) Incandescent
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1572

198D

198E

20

360

44

467

486A

486C

486E

489

498

50

506

508

510

512

514A

514B
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Li ghting Fixtures

(1995; Rev thru Nov 1999) High Intensity
Di scharge Lighting Fixtures

(1995) d ass K Fuses

(1988; Rev Jul 1988) Cass R Fuses

(1995; Rev thru Oct 1998) GCeneral -Use Snap
Swi t ches

(1996; Rev thru QOct 1997) Liquid-Tight
Fl exi bl e Steel Conduit

(1999) Thernoset-Insul ated Wres and Cabl es

(1993; Rev thru Apr 1999) G oundi ng and
Bondi ng Equi pnent

(1997; Rev thru Dec 1998) Wre Connectors

and Sol dering Lugs for Use with Copper
Conduct or s

(1997; Rev thru Aug 1998) Splicing Wre
Connectors

(1994; Rev thru Feb 1997) Equi pnent Wring
Termnals for Use with Al un num and/ or
Copper Conductors

(1996; Rev thru Dec 1998) Ml ded- Case
Circuit Breakers, Ml ded-Case Swi tches,
and Circuit-Breaker Encl osures

(1996; Rev thru Jan 1999) Attachment Pl ugs
and Recept acl es

(1996) Surface Metal Raceways and Fittings

(1995; Rev thru Nov 1999) Encl osures for
El ectrical Equi prent

(1994; R Cct 1997) Specialty Transforners
(1999) Industrial Control Equi pnent

(1994; Rev thru Apr 1998) Pol yvinyl

Chl ori de, Polyethyl ene, and Rubber

I nsul ati ng Tape

(1993; Rev thru Mar 1999) Fusehol ders
(1996; Rev Dec 1999) Metallic Qutlet Boxes

(1997; Rev COct 1998) Fittings for Cable
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514C

542

651

651A

67

797

817

83

857

869A

891

916

924

935

943

98

El ec Const Dir

GENERAL
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and Condui t

(1996; Rev thru Dec 1999) Nonnetallic
Cut | et Boxes, Flush-Device Boxes, and
Covers

(1999) Lamphol ders, Starters, and Starter
Hol ders for Fluorescent Lanps

(1997) Rigid Metal Conduit

(1995; Rev thru Oct 1998) Schedul e 40 and
80 Rigid PVC Conduit

(1995; Rev thru Apr 1998) Type EB and A
Ri gi d PVC Conduit and HDPE Condui t

(1993; Rev thru Qct 1999) Panel boards

(1993; Rev thru Mar 1997) Electrical
Metal I'i ¢ Tubi ng

(1994; Rev thru May 1999) Cord Sets and
Power -

(1998; Rev thru Sep 1999)
Ther nopl astic-1nsul ated Wres and Cabl es

(1994; Rev thru Dec 1999) Busways and
Associ ated Fittings

(1998) Reference Standard for Service
Equi pnent

(1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

(1998) Energy Managenent Equi prent

(1995; Rev thru Oct 97) Emergency Lighting
and Power Equi pnent

(1995; Rev thru Oct 1998) Fl uorescent-Lanp
Bal | asts

(1993; Rev thru May 1998) G ound- Faul t
Crcuit-Interrupters

(1994; Rev thru Jun 1998) Encl osed and
Dead- Front Switches

(1999) Electrical Construction Equi pnent
Directory
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ACCOVPANYI NG AMENDMVENT NO. 0002 TO SOLI Cl TATI ON NO. DACA63-02-R-0010
2.1 Rul es

The installation shall conformto the requirenents of NFPA 70 and NFPA 101
unl ess nore stringent requirenents are indicated or shown.

. 2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi pment, conduit, and wiring. The Contractor shall become famliar
with all details of the work and verify all dimensions in the field so that
the outl ets and equi pment shall be properly located and readily accessible.
Lighting fixtures, outlets, and other equi pment and naterials shall be
careful ly coordinated with nechanical or structural features prior to
installation and positioned according to architectural reflected ceiling
pl ans; otherwi se, lighting fixtures shall be symretrically |ocated
according to the room arrangenment when uniformillum nation is required, or
asymmetrically located to suit conditions fixed by design and shown.
Raceways, junction and outlet boxes, and lighting fixtures shall not be
supported from sheet nmetal roof decks. |If any conflicts occur
necessitating departures fromthe draw ngs, details of and reasons for
departures shall be submtted and approved prior to inplenmenting any
change. The Contractor shall coordinate the electrical requirements of the
mechani cal work and provide all power related circuits, wiring, hardware
and structural support, even if not shown on the draw ngs.

. 2.3 Speci al Environnents

.2.3.1 Weat her proof Locati ons

Wring, Fixtures, and equi pnment in designated |ocations shall conformto
NFPA 70 requirenents for installation in damp or wet |ocations.

.2.3.2 Ducts, Plenunms and Ot her Air-Handling Spaces

Wring and equi pnent in ducts, plenunms and ot her air-handling spaces shal
be installed using materials and nethods in conformance with NFPA 70unl ess
nore stringent requirements are indicated in this specification or on the
contract draw ngs.

.2.4 St andard Products

Mat eri al and equi pnent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

.2.5 Nanepl at es

.2.5.1 I dentification Nanmepl ates

Maj or items of electrical equipnent and major components 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
notors shall coincide with their designation in the notor control center or
panel . Unless otherw se specified, identification nanmeplates shall be nade
of lam nated plastic in accordance with ASTM D 709 with bl ack outer |ayers
and a white core. Edges shall be chanfered. Plates shall be fastened with
bl ack-fini shed round- head drive screws, except notors, or approved
nonadhesi ve netal fasteners. When the naneplate is to be installed on an
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i rregul 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 conspicuous location. At the option of the Contractor, the
equi prent manufacturer's standard enbossed nanmepl ate material w th black
paint-filled letters may be furnished in lieu of lamnated plastic. The
front of each panel board and swi tchboard shall have a naneplate to

i ndi cate the phase letter, correspondi ng col or and arrangenent of the phase
conductors. The followi ng equiprment, as a m ninmum shall be provided with
identification namepl ates:

M ni num 6.4 mMm M ninmum 3.2 mm
Hi gh Letters Hi gh Letters
Panel boar ds Control Power Transforners
Starters Control Devices
Safety Switches I nstrunment Transforners

Transforners
Equi pnent Encl osures

Swi t chboar ds
Mbt or s

Each panel, section, or sinilar assenblies shall be provided with a
naneplate in addition to naneplates |isted above, which shall be provided
for individual conpartnents in the respective assenbly, including

nanepl ates which identify "future," "spare," and "dedi cated" or "equi pped
spaces. "

1.2.6 As-Bui It Draw ngs

Fol I owi ng the project conpletion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting Oficer.

1.2.7 Recessed Light Fixtures (RLF) Option

The Contractor has the option to substitute inch-pound (1-P) RLF to netric
RLF. This option shall be coordinated with Section 09510 ACOUSTI CAL
CEl LI NGS.

1.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Interior Electrical Equipnment; G ED.

Detail drawi ngs consisting of equi pnment draw ngs, illustrations,
schedul es, instructions, diagrans, and other information necessary
to define the installation. Detail draw ngs shall show the rating
of items and systenms and how t he conponents of an item and system
are assenbl ed, function together, and how they will be installed
on the project. Data and draw ngs for conponent parts of an item
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or system shall be coordinated and subnmitted as a unit. Data and
drawi ngs shall be coordinated and i ncluded in a single subm ssion
Mul tipl e subm ssions for the sane equi pnent or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Officer. In such cases, a list of data to be
submtted later shall be included with the first subm ssion
Detail drawi ngs shall show physical arrangement, construction
details, connections, finishes, materials used in fabrication
provi sions for conduit or busway entrance, access requirenents for
installation and mai nt enance, physical size, electrica
characteristics, foundation and support details, and equi prment
wei ght. Draw ngs shall be drawn to scal e and/or di nensi oned.
Optional itens shall be clearly identified as included or
excluded. Detail draw ngs shall as a nminimum i ncl ude:

a. Transformers.

b. Switchgear.
f. Mdttors and rotating machinery.

i. Single line electrical diagrans including prinary,
netering, sensing and relaying, control wiring, and control | ogic.

Structural drawi ngs showing the structural or physical features
of mmj or equi pnent itens, conponents, assenblies, and structures,
i ncludi ng foundations or other types of supports for equi pnment and
conductors. These drawi ngs shall include accurately scal ed or
di rensi oned outline and arrangenent or |ayout drawi ngs to show the
physi cal size of equi prment and conmponents and the relative
arrangenent and physical connection of related conponents.
Wei ghts of equi pnent, conponents and assenblies shall be provided
when required to verify the adequacy of design and proposed
construction of foundations or other types of supports. Dynamc
forces shall be stated for sw tching devices when such forces mnust
be considered in the design of support structures. The
appropriate detail draw ngs shall show the provisions for
| evel i ng, anchoring, and connecting all itens during installation
and shall include any recommendati ons nade by the manufacturer

El ectrical draw ngs including single-line and three-Iline
di agrams, and schematics or elenmentary di agrams of each el ectrical
system internal wiring and field connection diagrans of each
el ectrical device when published by the manufacturer; wring
di agranms of cabinets, panels, units, or separate nountings;
i nterconnection diagranms that show the wiring between separate
conponents of assenblies; field connection diagrans that show the
term nation of wiring routed between separate itens of equipnent;
internal wiring diagranms of equipnment showing wiring as actually
provided for this project. Field wiring connections shall be
clearly identified.

If departures fromthe contract draw ngs are deemed necessary by

the Contractor, conplete details of such departures, including
changes in related portions of the project and the reasons why,
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shall be submtted with the detail drawi ngs. Approved departures
shal | be nade at no additional cost to the Governnent.

SD- 03 Product Data

Manuf acturer's Catal og; G ED.

Dat a conposed of catal og cuts, brochures, circul ars,
speci fications, product data, and printed information in
sufficient detail and scope to verify conpliance with the
requi renents of the contract docunents.

Mat eri al, Equipnent, and Fixture Lists; G ED.

A conmplete item zed listing of equipnment and material s proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of itens proposed, and the nane of the
manuf act urer of each item

Install ati on Procedures; G ED.

Installati on procedures for rotating equi pnent, transforners,
swi tchgear, battery systens, voltage regulators, and groundi ng
resistors. Procedures shall include diagranms, instructions, and
precautions required to install, adjust, calibrate, and test
devi ces and equi pnent.

As-Built Drawi ngs; G ED.

The as-built drawi ngs shall be a record of the construction as
installed. The drawi ngs shall include all the information shown
on the contract draw ngs, deviations, nodifications, and changes
fromthe contract draw ngs, however minor. The as-built draw ngs
shal |l be kept at the job site and updated daily. The as-built
drawi ngs shall be a full-sized set of prints marked to reflect al
devi ati ons, changes, and nodifications. The as-built draw ngs
shal |l be conplete and show the | ocation, size, dinmensions, part
identification, and other information. Additional sheets may 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 Officer prior to the
subm ssi on of each nonthly pay estinate. Upon conpletion of the
work, the Contractor shall submit three full sized sets of the
marked prints to the Contracting Oficer for approval. |f 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 Oficer for approval within ten cal endar days from
the tine the drawi ngs are returned to the Contractor

Onsite Tests; G ED.

A detail ed description of the Contractor's proposed procedures
for on-site tests.

SD-06 Test Reports
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Factory Test Reports; G ED.

Si x copies of the informati on described below in 216 x 280 nm
bi nders having a mnimumof 5 rings fromwhich material my
readily be renpved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
with tabs.

a. A list of equiprment used, with calibration certifications.
b. A copy of measurenments taken
c. The dates of testing.
d. The equi prent and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustments nade.
Field Test Plan; G ED.

A detail ed description of the Contractor's proposed procedures
for onsite test submtted 30 days prior to testing the installed
system No field test will be performed until the test plan is
approved. The test plan shall consist of complete field test
procedures including tests to be perforned, test equi pnent
required, and tolerance linmts.

Field Test Reports; G ED

Si x copies of the information described belowin 216 x 280 nm
bi nders having a mnimumof 5 rings fromwhich material my
readily be renobved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
with tabs.

a. A list of equiprment used, with calibration certifications.
b. A copy of measurenents taken

c. The dates of testing.

d. The equi prent and values to be verified.

e. The conditions specified for the test.

f. The test results, signed and dated.

g. A description of adjustments nade.

h. Final position of controls and device settings.

SD-07 Certificates

Mat eri al s and Equi prent ;
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The I abel or listing of the Underwiters Laboratories, Inc.
will be accepted as evidence that the nmaterials or equi pment
conformto the applicable standards of that agency. In lieu of
this label or listing, a statenent froma nationally recognized,
adequately equi pped testing agency indicating that the itenms have
been tested in accordance with required procedures and that the
materi al s and equi pnent conply with all contract requirements will
be accepted. However, naterials and equipnment installed in
hazardous | ocations nust bear the UL | abel unless the data
submtted fromother testing agency is specifically approved in
witing by the Contracting Oficer. Items which are required to
be listed and | abel ed in accordance with Underwiters Laboratories
must be affixed with a UL |abel that states that it is UL |isted.
No exceptions or waivers will be granted to this requiremnent.
Material s and equi prent will be approved based on the
manuf acturer's published data.

For other than equi pnent and materials specified to conformto
UL publications, a manufacturer's statenent indicating conplete
conpliance with the applicable standard of the American Society
for Testing and Materials, National Electrical Mnufacturers
Associ ation, or other commercial standard, is acceptable.

1.4  WORKMANSHI P

Mat eri al s and equi pnment shall be installed in accordance with NFPA 70,
reconmendati ons of the manufacturer, and as shown.

PART 2 PRODUCTS

Products shall conformto the respective publications and ot her

requi renents specified below Materials and equi pnment not |isted bel ow
shall be as specified el sewhere in this section. Itens of the sane
classification shall be identical including equi pnent, assenblies, parts,
and conponents.

2.1 CABLES AND W RES
Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No.
10 AWG and smal | er dianmeter shall be solid, except that conductors for
motor circuits, renote control, alarm and signal circuits, classes 1, 2,
and 3, shall be stranded unl ess specifically indicated otherw se.
Conduct or sizes and anpaciti es shown are based on copper, unless indicated
otherwi se. All conductors shall be copper

2.1.1 Equi prent Manuf act urer Requirenents
When manufacturer's equi pnment requires copper conductors at the
term nations or requires copper conductors to be provided between
conponents of equi pment, provide copper conductors or splices, splice
boxes, and other work required to neet manufacturer's requirenments.

2.1.2 Al um num Conduct or s
Al umi num conductors shall not be used.

2.1.3 I nsul ati on

Unl ess indicated otherw se, or required by NFPA 70, power and |ighting
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wires shall be 600-volt, Type THWN, THHN, or THW conform ng to UL 83
except that grounding wire may be type TWconformng to UL 83;
renote-control and signal circuits shall be Type TW THWor TF, conform ng
to UL 83. \Where lighting fixtures require 90-degree Centigrade (Q)
conductors, provide only conductors with 90-degree C insulation or better

2.1. 4 Bondi ng Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AW and snal | er dianeter;
ASTM B 8, O ass B, stranded bare copper wire for sizes No. 6 AWG and | arger
di aneter.

2.1.5 Cord Sets and Power-Supply Cords
UL 817.
2.2 CABLE TRAYS

NEMA VE 1 cable trays shall forma wireway system and shall be of nomina
150 mm depth. Cable trays shall be constructed of alum num Trays shal
i nclude splice and end pl ates, dropouts, and m scel |l aneous hardware.
Edges, fittings, and hardware shall be finished free fromburrs and sharp
edges. Fittings shall have not less than the |oad-carrying ability of
straight tray sections and shall have manufacturer's m ni mrum standard
radi us. Radius of bends shall be 610 mMm

2.2.1 Canti |l ever

Cantil ever-type, center-hung cable trays shall be provided as indicated on
t he pl ans.

[ AM0002]
7.3 TRANSI ENT VOLTAGE SURGE PROTECTI ON

Transi ent vol tage surge suppressors (TVSS) shall be provided integrated
wi t hi n panel boards as indicated. Surge suppressors shall neet the

requi renents of IEEE C62.41 and be UL listed and | abel ed as havi ng been
tested in accordance with UL 1449. That test shall include 1.2X50

m crosecond, 6 kV open circuit and 8 X 20 m crosecond, 500 anpere short
circuit test waveforns and neasurenents made at the end of 150 mm | eads
extending fromthe TVSS termnals. The suppression voltage rating shal

not exceed 330 volts L-N, L-G N G for 208Y/ 120 volt, 60 Hz panel boards and
600 volts L-N, L-G N G for 480Y/277 volt, 60 Hz panel boards. The naxi mum
conti nuous operating voltage (MCOV) shall be 240 volts for 208Y/120 volt,
60 Hz panel boards and 550 volts for 480Y/ 277 volt, 60 Hz panel boards. The
peak surge current rating based on an 8/ 20 m crosecond current test
waveform shall be 100 kA per nbde. The rating shall be based on testing of
the conplete TVSS unit including all protective devices and conponents that
nake up the TVSS system The TVSS units shall enploy field replaceable
nodul es for each phase. Each phase of the TVSS units shall be fused with
the fuse I12T capability to allow the maxi mum surge current to pass through
t he device without fuse operation. The fusing shall be rated 200 kA
symmetrical interrupting capability at 600 volts. The TVSS system shal
include a rempte display including LED di agnostic indicating Iights, one
per phase, nornmally on, nounted on the front of the panel board.

2.4 Cl RCU T BREAKERS

2.4.1 MOLDED- CASE Cl RCUI T BREAKERS

Section 16415A Page 12



Lackl and AFB Joi nt Adv Language Trai ning Center LKLTC
ACCOVPANYI NG AMENDMVENT NO. 0002 TO SOLI CI TATI ON NO. DACA63- 02- R- 0010

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489 Circuit
breakers may be installed in panel boards, sw tchboards, enclosures, or
conbi nati on notor controllers. Circuit breakers rated 400 anperes and

| arger frane size shall be 100% rated devices. All other circuit breakers
shal | be 80%rated devices unless noted otherwi se.

2.4.1.1 Construction

Circuit breakers shall be suitable for mounting and operating in any
position. Lug shall be listed for copper conductors only in accordance
with UL 486E. Single-pole circuit breakers shall be full nobdule size with
not nmore than one pole per nodule. Milti-pole circuit breakers shall be of
the common-trip type having a single operating handl e such that an overl oad
or short circuit on any one pole will result in all poles opening

si mul taneously. Sizes of 100 anperes or |ess may consist of single-pole
breakers permanently factory assenbled into a multi-pole unit having an

i nternal, nechanical, nontanperable comon-trip mechani smand externa
handle ties. Al circuit breakers shall have a qui ck- nake, quick-break
overcenter toggle-type nmechanism and the handl e nmechani sm shall be
trip-free to prevent holding the contacts cl osed against a short-circuit or
sustai ned overload. All circuit breaker handl es shall assunme a position
bet ween "ON' and "OFF" when tripped automatically. Al ratings shall be
clearly visible.

2.4.1.2 Rat i ngs

Vol tage ratings shall be not less than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the
avai |l abl e short-circuit current at the line terminals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rating specified for the panel boards and sw tchboards. Mol ded-case circuit
breakers shall have nom nal voltage ratings, maxi mum conti nuous-current
ratings, and maxi mum short-circuit interrupting ratings in accordance wth
NEMA AB 1. Ratings shall be coordinated with system X R rati o.

2.4.1.3 Cascade System Rati ngs

Circuit breakers used in series conbinations shall be in accordance with UL
489. Equi pnent, such as switchboards and panel boards, which house
series-connected circuit breakers shall be clearly marked accordingly.
Series conbinations shall be listed in the UL Recogni zed Conponent
Directory under "Circuit Breakers-Series Connected."

2.4.1.4 Ther mal - Magnetic Trip El enents

Thermal magnetic circuit breakers shall be provided for frame sizes 250
anperes and snmaller. Automatic operation shall be obtai ned by neans of
t her mal - magnetic tripping devices located in each pole providing inverse
time delay and i nstantaneous circuit protection. The instantaneous
magnetic trip shall be adjustable and accessible fromthe front of al
circuit breakers on frame sizes above 150 anperes.

2.4.2 Solid-State Trip El enents
Solid-state electronic trip type circuit breakers shall be provided for
frame sizes 400 anperes and larger. Al electronics shall be

sel f-contai ned and require no external relaying, power supply, or
accessories. Printed circuit cards shall be treated to resist noisture
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absorption, fungus growth, and signal |eakage. Al electronics shall be
housed in an encl osure which provides protection agai nst arcs, nmgnetic

i nterference, dust, and other contaminants. Solid-state sensing shal
nmeasure true RMS current with error |ess than one percent on systens with
di stortions through the 13th harnmonic. Peak or average actuating devices
are not acceptable. Current sensors shall be torodial construction
encased in a plastic housing filled with epoxy to protect agai nst danmage
and noi sture and shall be integrally nmounted on the breaker. Circuit
breakers 400 anpre frame size and | arger shall be rated for 100 percent
continuous duty. Circuit breakers shall have tripping features as shown on
t he drawi ngs and as descri bed bel ow

a. Long-time current pick-up, adjustable from50 percent to 100
percent of continuous current rating.

b. Adjustable long-tinme del ay.

c. Short-tine current pick-up, adjustable from1l.5 to 9 tines
long-tine current setting.

d. Adjustable short-tine del ay.
e. Short-tine | square tinmes t swtch.

f. Instantaneous current pick-up, adjustable from1.5 to 9 tines
long-tine current setting.

g. Gound-fault pick-up, adjustable from 20 percent to 60 percent of
sensor rating, but not greater than 1200 anperes. Sensing of
ground-fault current at the nmain bonding junper or ground strap
will not be permitted. Zone-selective interlocking shall be
provi ded as shown.

h. Adjustable ground-fault del ay.
i. Gound-fault | square tines t switch
j. Overload and short-tinme and ground-fault trip indicators shall be
provi ded.
2.4.3 SW Circuit Breakers

Circuit breakers rated 15 anperes and intended to switch 277 volts or |ess
fluorescent lighting |oads shall be marked "SWD. "

2.4. 4 HACR Circuit Breakers
Crcuit breakers 60 anmperes or below, 240 volts, 1-pole or 2-pole, intended
to protect nmulti-nmotor and conbination-load installations involved in
heating, air conditioning, and refrigerating equi prent shall be narked
"Li sted HACR Type."
2.4.5 Ground Fault Circuit Interrupters
UL 943. Breakers equipped with ground fault circuit interrupters shal
have ground fault class, interrupting capacity, and voltage and current
rati ngs as indicated.

2.5 MOTOR SHORT- Cl RCUI T PROTECTOR ( MSCP)
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Mot or short-circuit protectors shall conformto UL 508 and shall be

provi ded as shown. Protectors shall be used only as part of a conbination
nmotor controller which provides coordi nated notor branch-circuit overl oad
and short-circuit protection, and shall be rated in accordance with the
requi renents of NFPA 70

2.5.1 Construction

Mot or short-circuit protector bodies shall be constructed of high
tenmperature, dinmensionally stable, long |ife, nonhygroscopic naterials.
Protectors shall fit special MSCP nounting clips and shall not be

i nterchangeable with any commercially avail able fuses. Protectors shal
have 100 percent one-way interchangeability within the A Y letter
designations. Al ratings shall be clearly visible.

2.5.2 Rat i ngs

Vol tage ratings shall be not less than the applicable circuit voltage.
Letter designations shall be A through Y for notor controller Sizes 0, 1,
2, 3, 4, and 5, with 100,000 anperes interrupting capacity rating. Letter
designations shall correspond to controller sizes as foll ows:

CONTROLLER SI ZE MSCP DESI GNATI ON
NEMA O A-N
NEVA 1 A-P
NENVA 2 A-S
NEMA 3 A-U
NEMA 4 A-W
NEVA 5 A-Y

2.6 CONDU T AND TUBI NG
2.6.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797
2.6.2 Fl exi bl e Conduit, Steel and Plastic
CGeneral - purpose type, UL 1; liquid tight, UL 360, and UL 1660.
2.6.3 I nternedi ate Metal Conduit
UL 1242.
2.6.4 Rigid Metal Conduit
UL 6.
2.6.5 Rigid Plastic Conduit
NEMA TC 2, UL 651 and UL 651A.

2.7 CONDUI T AND DEVI CE BOXES AND FI TTI NGS
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7.1 Boxes, Metallic Qutl et

NEMA OS 1 and UL 514A

. 7.2 Boxes, Switch (Encl osed), Surface-Munted

UL 98.

. 7.3 Fittings for Conduit and Qutl et Boxes

UL 514B.

.7.4 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng

UL 514B.

. 8 CONNECTORS, W RE PRESSURE

.8.1 For Use Wth Copper Conductors

UL 486A.

.9 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT

UL 467.

.9.1 G ound Rods

Ground rods shall be of copper-clad steel conform ng to UL 467 not |ess
than 19.1 mm in diameter by 3.1 nmeter in length of the sectional type
driven full length into the earth.

.9.2 Ground Bus

The ground bus shall be bare conductor or flat copper in one piece, if
practi cabl e.

.10 ENCLOSURES

NEMA I CS 6 or NEMA 250 wunless otherw se specified.

.10.1 Cabi nets and Boxes

Cabi nets and boxes with volune greater than 0.0164 cubic neters shall be
in accordance with UL 50, hot-dip, zinc-coated, if sheet steel.

2.10.2 Circuit Breaker Encl osures

UL 489.
2.11 LI GHTI NG FI XTURES, LAMPS, BALLASTS, EMERGENCY EQUI PMENT, CONTROLS AND
ACCESSORI ES

The foll owi ng specifications are supported and suppl enented by information
and details on the drawings. Additional fixtures, if shown, shall conform
to this specification. Lanps, |anmphol ders, ballasts, transformers,
electronic circuitry and other lighting system conponents shall be
constructed according to industry standards. Equipnent shall be tested and
listed by a recognized i ndependent testing |aboratory for the expected
installation conditions. Equipnent shall conformto the standards |isted
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bel ow.

2.11.1

Lamps

Lanps shall be constructed to operate in the specified fixture, and shal
function without derating life or output as listed in published data.
Lanps shall neet the requirenents of the Energy Policy Act of 1992.

a.

2.11.2

I ncandescent and tungsten hal ogen | anps shall be designed for 125
volt operation (except for |ow voltage |anps), shall be rated for
mnimmlife of 2,000 hours, and shall have col or tenperature

bet ween 2,800 and 3, 200 degrees Kelvin. Tungsten hal ogen | anps
shal | incorporate quartz capsule construction. Lanps shall conply
with ANSI C78.20 and sections 238 and 270 of ANSI C78.21

Fl uorescent | anps shall be green-tipped and shall have col or
tenmperature of 3,500 degrees Kelvin. They shall be designed to
operate with the ballasts and circuitry of the fixtures in which
they will be used. Fluorescent |anps, including spares, shall be
manuf act ured by one manufacturer to provide for color and
performance consi stency. Fluorescent |anps shall conply w th ANSI
C78.1. Fluorescent tube |anmp efficiencies shall neet or exceed
the foll owi ng requiremnents.

T8, 32 watts (4" | amp) 2800 | unens

(1) Linear fluorescent |anps, unless otherw se indicated, shal

be 1219 mm long 32 watt T8, 265 mA, with mninum CRl of 75.

Lanps of other lengths or types shall be used only where specified
or shown. Lanps shall deliver rated |life when operated on rapid
start ballasts .

(2) Small conpact fluorescent |anps shall be twin, double, or
triple tube configuration as shown with bi-pin or four-pin snap-in
base and shall have m ninmum CRI of 85. They shall deliver rated
Iife when operated on ballasts as shown. 9 and 13 watt doubl e
tube lanps shall conply with ANSI C78.2B. 18 and 26 watt double
tube lanmps shall conply with ANSI C78.2A. M ninmum starting
tenmperature shall be 0 degrees C for twin tube |anps and for
double and triple twin tube [anps without internal starter; and -9
degrees C for double and triple twin tube lanmps with interna
starter.

Hi gh intensity discharge |anps, including spares, shall be
manuf act ured by one manufacturer in order to provide col or and
performance consistency. High intensity discharge |anmps shall be
designed to operate with the ballasts and circuitry of the
fixtures in which they will be used and shall have wattage, shape
and base as shown. High intensity discharge |anps, unless
ot herwi se shown, shall have nedi um or nogul screw base and m ni mum
starting tenperature of -29 degrees C. Low pressure sodi um
| anps, unl ess otherw se shown, shall have nminimm CRI of 0; color
temperature of 1,750 degrees Kelvin; shall be VBU + 15 deg.
configuration if used in base-up position; and shall be H + 20 deg.
configuration if used in horizontal position. Lanps shall comply
with all applicable standards.

Bal | asts and Transforners

Section 16415A Page 17



Lackl and AFB Joi nt Adv Language Trai ning Center LKLTC
ACCOVPANYI NG AMENDMVENT NO. 0002 TO SOLI CI TATI ON NO. DACA63- 02- R- 0010

Bal | asts or transforners shall be designed to operate the designated | anps
within their optimmspecifications, w thout derating the |anps. Lanp and
bal | ast conbi nati ons shall be certified as acceptable by the | anp
manuf act urer.

b. Fluorescent ballasts shall conply with ANSI C82.1 and shall be
mounted integrally within fluorescent fixture housing unless
ot herwi se shown. Ballasts shall have naxi mum current crest factor
of 1.7; high power factor; Cdass A sound rating; maxi mum operating
case tenperature of 25 degrees C above anbient; and shall be
rated Class P. Unless otherw se indicated, the ninimum nunber of
bal | asts shall be used to serve each individual fixture. A single
bal | ast may be used to serve nmultiple fixtures if they are
continuously mounted, identically controlled and factory
manuf actured for that installation with an integral wreway.

(1) Conpact fluorescent ballasts shall conply with | EEE C62. 41
Category A transient voltage variation requirenents and shall be
mounted integrally wthin conpact fluorescent fixture housing

unl ess ot herwi se shown. Ballasts shall have m ni num bal | ast
factor of 0.95; maxi mum current crest factor of 1.6; high power
factor; maxi mum operating case tenperature of 25 degrees C above
anbient; shall be rated Cass P, and shall have a sound rating of
Class A Ballasts shall neet FCC Class A specifications for

EM /RFlI em ssions. Ballasts shall operate fromnom nal |ine

vol tage of 277 volts at 60 Hz and maintain constant |ight output
over a line voltage variation of + 10% Ballasts shall have an
end-of -l anp-1ife detection and shut-down circuit. Ballasts shal
be UL listed and shall contain no PCBs. Ballasts shall contain
potting to secure PC board, provide lead strain relief, and
provi de a noisture barrier

(2) Electronic fluorescent ballasts shall conmply with 47 CFR 18
for electromagnetic interference. Ballasts shall withstand |ine
transients per |EEE C62.41, Category A. Ballasts shall have tota
harmoni ¢ distortion between 10 and 20% mi ni num frequency of

20, 000Hz; filanment voltage between 2.5 and 4.5 volts; nmaxi mum
starting inrush current of 20 anperes; and shall conmply with the
m ni mum Bal | ast Efficacy Factors shown in the table bel ow.

M ni mum starting tenperature shall be 10 degrees C . Ballasts
shall carry a nanufacturer's full warranty of three years,

i ncl uding a m ni num $10 | abor al | owance per ball ast.

ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS

LAMP TYPE OF NOM NAL NUVBER M NI MUM
TYPE STARTER OPERATI ONAL OF BALLAST
& LAMP VOLTAGE LAMPS EFFI CACY
FACTOR
32W T8 rapid 277 V 1 2.54
start 2 1.44
i near 3 0.93
t ubes 4 0.73
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(4) Dimmng fluorescent ballasts shall be electronic and shal
conply with the applicable electronic ballast specifications shown
above. Dinmming ballasts shall be conpatible with the specified

di nmi ng control equi prent and shall operate the |anps shown in the
range fromfull rated light output to 10 percent of full rated
light output. Di mring ballasts shall provide snmooth square | aw

di nmi ng such that perceived dimmng action is proportionate to the
noti on of the dimming control. Single or two-lanmp di mm ng
bal | asts shall be used. Milti-lanp diming ballasts shall be
designed to operate | anps of the sanme |length and current rating.

(5) Dinmmng conpact fluorescent ballasts shall be electronic and
shall conmply with the applicable conpact fluorescent and di mm ng
bal | ast specifications shown above. Ballasts shall operate the

| anps shown in the range fromfull rated |light output to 5 percent
of full rated light output. Ballast power factor shall be <90%

t hroughout di nming range. THD shall be <10% at maxi mum | i ght

out put and <20% at mininmum|light output. Ballast shall ignite the
| anps at any |ight output setting selected.

c. Hghintensity discharge ballasts shall conply with UL 1029 and,
if multiple supply types, with ANSI C82.4. Ballasts shall have
m ni mum bal | ast factor of 0.9; high power factor; Cass A sound
rating; and maxi mum operating case tenperature of 25 degrees C
above anbi ent.

(1) Electronic high intensity discharge ballasts shall be
constant wattage autotransformer type; shall have |less than 10%
bal | ast | oss; shall have total harnonic distortion between 10 and
20% and shall have a mininmumstarting tenperature of -18 degrees
C.

(2) Magnetic high intensity discharge ballasts shall have a
m ni mum starting tenperature of -29 degrees C

2.11.3 Fi xtures

Fi xtures shall be in accordance with the size, shape, appearance, finish,
and performance shown. Unless otherw se indicated, |ighting fixtures shal
be provided with housings, junction boxes, wiring, |anpholders, nmounting
supports, trim hardware and accessories for a conplete and operable
installation. Recessed housings shall be mninum 20 gauge cold rolled or
gal vani zed steel as shown. Extruded al um num fixtures shall have m ni num
wal | thickness of 3 mm. Plastic |enses shall be 100%virgin acrylic or as
shown. d ass lenses shall be tenpered. Heat resistant glass shall be
borosilicate type. Conoi d recessed reflector cones shall be Al zak wth

cl ear specular low iridescent finish.

a. Incandescent fixtures shall conply with UL 1571. | ncandescent
fixture specular reflector cone trins shall be integral to the
cone and shall be finished to match. Painted trimfinishes shal
be white with mninumreflectance of 88% Low voltage
i ncandescent fixtures shall have integral step-down transforners.

b. Fluorescent fixtures shall conply with UL 1570. Recessed ceiling
fixtures shall conply with NEMA LE 4. Fixtures shall be plainly
mar ked for proper lanp and ballast type to identify |anp dianeter
wattage, color and start type. Marking shall be readily visible
to service personnel, but not visible fromnormal view ng angles.

Section 16415A Page 19



Lackl and AFB Joi nt Adv Language Trai ning Center LKLTC
ACCOVPANYI NG AMENDMVENT NO. 0002 TO SOLI CI TATI ON NO. DACA63- 02- R- 0010

Fl uorescent fixture lens frames on recessed and surface nounted
troffers shall be one assenbly with mitered corners. Parabolic

| ouvers shall have a low iridescent finish and 45 degree cut-off.
Louver intersection joints shall be hairline type and shal

conceal rmounting tabs or other assenbly methods. Louvers shall be
free fromblem shes, lines or defects which distort the visua
surface. Integral ballast and wireway conpartnents shall be
easily accessible without the use of special tools. Housings
shal |l be constructed to include groundi ng necessary to start the

| anps. Open fixtures shall be equipped with a sleeve, wre guard,
or other positive nmeans to prevent lanps fromfalling. Medium

bi - pi n | anmphol ders shall be twist-in type with positive | ocking
posi tion.

c. Hghintensity discharge fixture shall conmply with UL 1572.

Refl ectors shall be anodi zed al umi num Fixtures for horizontal

| anps shall have position oriented | anphol ders. Lanphol ders shal

be pulse-rated to 5,000 volts. Bal | asts shall be integral to

fixtures and shall be accessible wthout the use of special tools.
Lanps shall be shielded fromdirect viewwith a UV absorbing

materi al such as tenpered glass, and shall be circuited through a

cut-off switch which will shut off the lanp circuit if the lens is

not in place.

d. Energency lighting fixtures and accessories shall be constructed
and independently tested to neet the requirements of applicable
codes. Batteries shall be Nicad or equal with no required

mai nt enance, and shall have a minimumlife expectancy of five
years and warranty period of three years.

e. Exit Signs
Exit signs shall be ENERGY STAR conpliant, thereby neeting the follow ng

requi renents. Input power shall be less than 5 watts per face. Letter
size and spaci ng shall adhere to NFPA 101. Lum nance contrast shall be

greater than 0.8. Average |um nance shall be greater than 15 cd/ nf
nmeasured at nornmal (O degree) and 45 degree viewi ng angles. M ninum

| um nance shall be greater than 8.6 cd/ nf measured at nornal and 45 degree
viewi ng angles. Maxinmumto mni mum | um nance shall be |ess than 20:1
nmeasured at nornmal and 45 degree view ng angles. The manufacturer warranty
for defective parts shall be at |east 5 years.

2.11. 4 Lanphol ders, Starters, and Starter Hol ders
UL 542

2.11.5 U trasonic, and Passive Infrared Occupancy Sensors
UL 916

2.12 LOW VOLTAGE FUSES AND FUSEHOLDERS

2.12.1 Fuses, Low Voltage Cartridge Type
NEMVA FU 1.

2.12.2 Fuses, O ass K, Hi gh-Interrupting-Capacity Type
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UL 198D
2.12.3 Fuses, dass R
UL 198E
2.12.4  Fusehol ders
UL 512.
2.13 I NSTRUVENTS, ELECTRI CAL | NDI CATI NG
ANSI C39. 1.
2.14 MOTORS, AC, FRACTI ONAL AND | NTEGRAL

Motors, ac, fractional and integral kilowatt, 373.0 kW and snaller shal
conformto NEMA MG 1 and UL 1004for notors; NEMA M5 10 for energy
managenent sel ection of polyphase notors. |In addition to the standards
listed above, notors shall be provided with efficiencies as specified in
the table "M NI MUM NOM NAL EFFI Cl ENCI ES" bel ow.

2.14.1 Rat i ng

The kilowatt rating of notors should be linited to no nore than 125
percent of the maxi num | oad being served unl ess a NEMA standard size does
not fall within this range. 1In this case, the next |arger NEMA standard
not or size shoul d be used.

2.14.2 Mot or Effici encies

Al permanently wired pol yphase notors of 746 W or nore shall neet the

m nimum full-1oad efficiencies as indicated in the followi ng table, and as
specified in this specification. Mtors of 746 W or nore with open, drip
proof or totally enclosed fan cool ed encl osures shall be high efficiency
type, unless otherwi se indicated. Mdtor efficiencies indicated in the
tabl es apply to general - purpose, single-speed, polyphase induction notors.
Applications which require definite purpose, special purpose, special
frame, or special nounted pol yphase induction nmotors are excluded from
these efficiency requirements. Motors provided as an integral part of
not or driven equi pnent are excluded fromthis requirenment if a mnimum
seasonal or overall efficiency requirement is indicated for that equi prment
by the provisions of another section.

M NI MUM NOM NAL MOTCR EFFI Cl ENCI ES
OPEN DRI P PROCF MOTORS

kW 1200 RPM 1800 RPM 3600 RPM
0.746 82.5 85.5 80.0
1.12 86.5 86.5 85.5
1.49 87.5 86.5 86.5
2.24 89.5 89.5 86.5
3.73 89.5 89.5 89.5
5. 60 91.7 91.0 89.5
7.46 91.7 91.7 90. 2
11. 2 92.4 93.0 91.0
14.9 92.4 93.0 92.4
18. 7 93.0 93.6 93.0

Section 16415A Page 21



Lackl and AFB Joi nt Adv Language Trai ning Center

ACCOVPANY! NG AMENDMENT NO.

M NI MUM NOM NAL MOTCOR EFFI CI ENCI ES

0002 TO SOLI C TATI ON NO. DACA63-02- R-0010

22. 4 93.6 93.6 93.0
29.8 94.1 94.1 93.6
37.3 94.1 94.5 93.6
44.8 95.0 95.0 94.1
56.9 95.0 95.0 94.5
74.6 95.0 95. 4 94.5
93.3 95. 4 95. 4 95.0
112.0 95.8 95.8 95.4
149.0 95.4 95.8 95.4
187.0 95.4 96. 2 95.8
224.0 95. 4 95.0 95. 4
261.0 94.5 95. 4 95.0
298.0 94.1 95.8 95.0
336.0 94.5 95.4 95.4
373.0 94.5 94.5 94.5
TOTALLY ENCLOSED FAN- COOLED MOTORS
kW 1200 RPM 1800 RPM 3600 RPM
0. 746 82.5 85.5 78.5
1.12 87.5 86.5 85.5
1.49 88.5 86.5 86.5
2.24 89.5 89.5 88.5
3.73 89.5 89.5 89.5
5. 60 91.7 91.7 91.0
7.46 91.7 91.7 91.7
11. 2 92.4 92.4 91.7
14.9 92. 4 93.0 92. 4
18.7 93.0 93.6 93.0
22. 4 93.6 93.6 93.0
29.8 94.1 94.1 93.6
37.3 94.1 94.5 94.1
44.8 94.5 95.0 94.1
56.9 95.0 95.4 94.5
74.6 95. 4 95. 4 95.0
93.3 95. 4 95. 4 95. 4
112.0 95.8 95.8 95.4
149.0 95.8 96. 2 95.8
187.0 95.6 96. 2 95.9
224.0 95. 4 96.1 95.8
261.0 94.5 96. 2 94.8
298.0 94.5 95.8 94.5
336.0 94.5 94.5 94.5
373.0 94.5 94.5 94.5
M NI MUM NOM NAL MOTCOR EFFI CI ENCI ES
OPEN DRI P PROCF MOTORS
HP 1200 RPM 1800 RPM 3600 RPM
1 82.5 85.5 80.0
1.5 86.5 86.5 85.5
2 87.5 86.5 86.5
3 89.5 89.5 86.5
5 89.5 89.5 89.5
7.5 91.7 91.0 89.5
10 91.7 91.7 90. 2
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15 92. 4 93.0 91.0
20 92.4 93.0 92.4
25 93.0 93.6 93.0
30 93.6 93.6 93.0
40 94.1 94.1 93.6
50 94.1 94.5 93.6
60 95.0 95.0 94.1
75 95.0 95.0 94.5
100 95.0 95.4 94.5
125 95.4 95.4 95.0
150 95.8 95.8 95. 4
200 95. 4 95.8 95. 4
250 95.4 96. 2 95.8
300 95.4 95.0 95.4
350 94.5 95.4 95.0
400 94.1 95.8 95.0
450 94.5 95. 4 95. 4
500 94.5 94.5 94.5
TOTALLY ENCLOSED FAN- COOLED MOTCRS
HP 1200 RPM 1800 RPM 3600 RPM

1 82.5 85.5 78.5
1.5 87.5 86.5 85.5

2 88.5 86.5 86.5

3 89.5 89.5 88.5

5 89.5 89.5 89.5
7.5 91.7 91.7 91.0
10 91.7 91.7 91.7
15 92. 4 92. 4 91.7
20 92.4 93.0 92.4
25 93.0 93.6 93.0
30 93.6 93.6 93.0
40 94.1 94.1 93.6
50 94.1 94.5 94.1
60 94.5 95.0 94.1
75 95.0 95.4 94.5
100 95.4 95.4 95.0
125 95.4 95.4 95.4
150 95.8 95.8 95. 4
200 95.8 96. 2 95.8
250 95.6 96. 2 95.9
300 95.4 96.1 95.8
350 94.5 96. 2 94.8
400 94.5 95.8 94.5
450 94.5 94.5 94.5
500 94.5 94.5 94.5

2.15 MOTOR CONTRCLS

2.15.1 Cener al

NEMA I CS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6
Panel boards suppl yi ng non-1i near
percent of rated current.

2.15.2 Motor Starters

| oads shal |
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Conbi nation starters shall be provided with circuit breakers.
2.15.3 Ther mal - Over| oad Protection

Each notor of 93 W(1/8 hp) or larger shall be provided with

t her mal - overl oad protection. Polyphase notors shall have overl oad
protection in each ungrounded conductor. The overl oad-protection device
shall be provided either integral with the notor or controller, or shall be
mounted in a separate enclosure. Unless otherw se specified, the
protective device shall be of the manually reset type. Single or double
pol e tunbler switches 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.

2.15.4 Low Vol t age Motor Overl oad Rel ays
2.15.4.1 Cenera

Thermal overl oad relays shall conformto NEMA ICS 2 and UL 508. Overl oad
protection shall be provided either integral with the notor or notor
controller, and shall be rated in accordance with the requirenents of NFPA
70. Standard units shall be used for notor starting times up to 7 seconds.
Slow units shall be used for notor starting tines from8 to 12 seconds.
Quick trip units shall be used on hernetically seal ed, subnersible punps,
and simlar notors.

2.15. 4.2 Construction
Manual reset type thermal relay shall be nelting alloy construction
2.15.4.3 Rat i ngs

Vol tage ratings shall be not |ess than the applicable circuit voltage.

Trip current ratings shall be established by selection of the replaceable
overl oad device and shall not be adjustable. Were the controller is
renotely-located or difficult to reach, an autonatic reset, non-conpensated
overload relay shall be provided. WManual reset overload relays shall be
provi ded otherw se, and at all |ocations where automatic starting is
provided. Were the nmotor is located in a constant anbi ent tenperature,
and the thernmal device is located in an anbient tenperature that regularly
varies by nmore than minus 10 degrees C, an anbi ent tenperature-conpensated
overload relay shall be provided.

2.15.5 Aut omatic Control Devices

2.15.5.1 Direct Control
Automatic control devices (such as thernostats, float or pressure switches)
whi ch control the starting and stopping of notors directly shall be
designed for that purpose and have an adequate kilowatt rating.

2.15.5.2 Pi |l ot - Rel ay Contr ol
Where the automatic-control device does not have such a rating, a nagnetic
starter shall be used, with the automatic-control device actuating the

pilot-control circuit.

2.15.5.3 Manual / Aut omati ¢ Sel ecti on
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a. \Were conbinati on manual and automatic control is specified and

t he automatic-control device operates the notor directly, a
doubl e-t hrow, three-position tunbler or rotary switch (marked
MANUAL - OFF- AUTOVATI C) shall be provided for the manual control.

b. \Where conbi nati on manual and automatic control is specified and

the automatic-control device actuates the pilot control circuit

of

a magnetic starter, the magnetic starter shall be provided with a

t hree-position selector switch marked MANUAL- OFF- AUTOVATI C.

c. Connections to the selector switch shall be such that; only the
normal automatic regulatory control devices will 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

motor-control circuit in both the Manual and the Autonatic
positions of the selector switch. Control circuit connections
any MANUAL- OFF- AUTOVATIC switch or to nore than one autonatic
regul atory control device shall be made in accordance with wiri

to

ng

di agram approved by the Contracting Oficer unless such diagramis

i ncluded on the drawings. All controls shall be 120 volts or |
unl ess ot herw se i ndi cat ed.

2.16  PANELBOARDS

Dead-front construction, NEMA PB 1 and UL 67.
2.17  RECEPTACLES
2.17.1 Heavy Duty Grade

NEMA WO 1. Devices shall conformto all requirements for heavy duty
recept acl es.

2.17.2 Ground Fault Interrupters
UL 943, dass A or B
2.17.3 NEMA St andard Receptacl e Configurations
NEMA WD 6.
a. Dupl ex, 20-Anpere, 125 Volt

20- anpere, non-locking: NEMA type 5-20R, |ocking: NEMA type L5-20R

2.18 Service Entrance Equi pnent
UL 869A.

2.19 SPLI CE, CONDUCTCR
UL 486C.

2.20 SW TCHBOARDS

Assenbl i es shall be netal -encl osed, freestandi ng general - purpose type
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accordance with NEMA PB 2, UL 891, and | EEE C37.20.1 and shall be installed
to provide front and rear access. Busses shall be copper. Assenbly shal
be approximately 2.3 neters high; arrangenent of circuit breakers and
other itens specified shall be as indicated. The withstand rating and
interrupting capacity of the switchboards and circuit breakers shall be
based on the maxi mum fault current avail abl e.

2.20.1 Circuit Breakers
Circuit breakers shall be stationary nol ded-case circuit breakers.
2.20.2 Auxi | iary Equi prent

2.20.2.1 I nstrunents

Instrunmentation shall conprise a mcroprocessor based, sem fl ush,
mul ti-function power quality meter. Three phase netering and power quality
anal ysis shall include the foll ow ng:

Anper es

Vol ts

Watts

WAt t - Hour s

Wat t - Cost

Var s

Var - Hour s

Vol t - Anper es

Vol t - Anper es Hours

Hertz

Power Fact or

THD and K- Fact or

Wavef or m Capt ure

Har moni ¢ Anal ysi s (through 62nd har noni c)

On-board event and data | oggi ng

°es3TFT I FTereanTY

N

.21 SNAP SW TCHES
UL 20.
2.22  TAPES
2.22.1 Pl astic Tape

UL 510.
2.22.2 Rubber Tape

UL 510.
2.23  TRANSFORMERS
Thr ee- phase transforners shall have two w ndings per phase. Full-capacity
standard NEMA taps shall be provided in the primary w ndi ngs of
transformers unl ess otherw se indicated. Three-phase transformers shall be
configured with delta-wye wi ndings, except as indicated. "T" connections
may be used for transfornmers rated 15 kVA or below. Transforners supplying
non-linear |oads shall be UL listed as suitable for supplying such | oads
with a total K-factor not to exceed K- 13 and have neutrals sized for 200

percent of rated current.

2.23.1 Transfornmers, Dry-Type
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Transformers shall have 220 degrees C insulation systemfor transfornmers 15
kVA and greater, and shall have 180 degrees C insulation systemfor
transformers rated 10 kVA and less, with tenperature rise not exceeding 115
degrees C under full-rated |load in maxi mum anbi ent tenperature of 40
degrees C. Transformer of 115 degrees C tenperature rise shall be
capabl e of carrying continuously 115 percent of nanepl ate kVA wi thout
exceedi ng insulation rating.

a. 600 Volt or Less Primary:

NEMA ST 20, UL 506, general purpose, dry-type, self-cooled, ventilated
Transformers shall be provided in NEMA 1 enclosure. Transformers shall be
qui et type with maxi num sound | evel at |east 3 decibels |ess than NEVA
standard | evel for transforner ratings indicated.

2.23.2 Average Sound Level
The average sound level in decibels (dB) of transfornmers shall not exceed

the following dB level at 300 mm for the applicable kVA rating range
listed unl ess otherw se indicated:

kVA Range dB Sound Level
1-50 50
51-150 55
151- 300 58
301- 500 60
501- 700 62
701- 1000 64
1001- 1500 65
1501 & above 70

2.24 | NSTRUVENT TRANSFORVERS
2.24.1 Cener a

Instrunment transforners shall conply with ANSI Cl12.11 and | EEE C57. 13.
Instrunment transfornmers shall be configured for mounting in/on the device
to which they are applied. Polarity marks on instrument transformers shal
be visually evident and shown on draw ngs.

2.24.2 Current Transforners

Unl ess ot herwi se indicated, bar, wound, or w ndowtype transforners are
accept abl e; and except for wi ndowtype units installed over insul ated
buses, transforners shall have a BIL rating consistent with the rated BIL
of the associated switchgear or electric power apparatus bushings, buses or
conductors. Current transforners shall have the indicated ratios. The
continuous thermal -current rating factor shall be not less than 1.0. Oher
t hermal and mechanical ratings of current transforner and their primry

| eads shall be coordinated with the design of the circuit breaker and shal
be not less than the nonentary rating of the associated circuit breaker
Circuit protectors shall be provided across secondary |eads of the current
transformers to prevent the accidental open-circuiting of the transforners
whi | e energi zed. Each term nal of each current transformer shall be
connected to a short-circuiting termnal block in the circuit interrupting
mechani sm cabi net, power transformer term nal cabinet, and in the

associ ated i nstrunent and rel ay cabinets.
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PART 3 EXECUTI ON

3.

3.

1 GROUNDI NG

Groundi ng shall be in confornmance with NFPA 70, the contract draw ngs, and
the foll owi ng specifications.

1.1 G ound Rods

The resistance to ground shall be measured using the fall-of-potential
nmet hod described in EEE Std 81. The maxi mum resi stance of a driven ground

shal | not exceed 25 ohns under normally dry conditions. |If this resistance
cannot be obtained with a single rod, 3 additional rods not less than 1.8
nmeters on centers. |If the resultant resistance exceeds 25 ohns neasured
not less than 48 hours after rainfall, the Contracting Oficer shall be

notified inrediately. Connections bel ow grade shall be fusion wel ded.
Connecti ons above grade shall be fusion welded or shall use UL 467 approved
connect ors.

1.2 G ound Bus

Ground bus shall be provided in the electrical equipnment roons as

i ndi cated. Noncurrent-carrying netal parts of transformer neutrals and
other electrical equipnent shall be effectively grounded by bonding to the
ground bus. The ground bus shall be bonded to both the entrance ground,
and to a ground rod or rods as specified above having the upper ends

term nating approximately 100 nm above the floor. Connections and splices
shal |l be of the brazed, wel ded, bolted, or pressure-connector type, except
that pressure connectors or bolted connections shall be used for
connections to renovabl e equi pnent. For raised floor equipnent roons in
conputer and data processing centers, a mninmmof 4, one at each corner
mul ti pl e grounding systenms shall be furnished. Connections shall be bolted
type in lieu of thermowel d, so they can be changed as required by additions
and/ or alterations.

. 1.3 Groundi ng Conductors

A green equi pnent groundi ng conductor, sized in accordance with NFPA 70
shal | be provided, regardl ess of the type of conduit. Equipnment grounding
bars shall be provided in all panel boards. The equi pment groundi ng
conductor shall be carried back to the service entrance grounding
connection . Al equi pment groundi ng conductors, including netallic
raceway systens used as such, shall be bonded or joined together in each
Wi ring box or equi pnent enclosure. Metallic raceways and groundi ng
conductors shall be checked to assure that they are wired or bonded into a
conmon junction. Metallic boxes and encl osures shall al so be bonded to

t hese groundi ng conductors by an approved nmeans per NFPA 70. Wen
switches, or other utilization devices are installed, any designated
groundi ng termi nal on these devices shall also be bonded to the equi pnent
groundi ng conductor junction with a short junper.

.2 W RI NG METHODS

Wring shall conformto NFPA 70, the contract draw ngs, and the follow ng
specifications. Unless otherwi se indicated, wiring shall consist of

i nsul ated conductors installed in electrical metallic tubing . \Where
cables and wires are installed in cable trays, they shall be of the type
permtted by NFPA 70 for use in such applications. Wre fill in conduits

Section 16415A Page 28



Lackl and AFB Joi nt Adv Language Trai ning Center LKLTC
ACCOVPANYI NG AMENDMVENT NO. 0002 TO SOLI CI TATI ON NO. DACA63- 02- R- 0010

shal | be based on NFPA 70 for the type of conduit and wire insulations
speci fi ed.

3.2.1 Condui t and Tubi ng Systens

Conduit and tubing systens shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
descri bed in paragraph WRING METHODS. M ni num si ze of raceways shall be
15 mm 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. Nonnetallic conduit and tubing may be used in
danp, wet or corrosive |ocations when pernitted by NFPA 70 and the conduit
or tubing systemis provided with appropriate boxes, covers, clanps, screws
or other appropriate type of fittings. Electrical netallic tubing (EM)
may be installed only within buildings. EM may be installed in concrete
and grout in dry locations. EM installed in concrete or grout shall be
provided with concrete tight fittings. EMI shall not be installed in danp
or wet locations, or the air space of exterior masonry cavity walls.

Bushi ngs, nmanufactured fittings or boxes providing equival ent neans of
protection shall be installed on the ends of all 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 nmetal conduit, cast boxes, and
condui t bodi es. Penetrati ons of above grade floor slabs, time-rated
partitions and fire walls shall be firestopped in accordance with Section
07840FI RESTOPPI NG Except as otherwi se specified, |MC nay be used as an
option for rigid steel conduit in areas as pernitted by NFPA 70. Raceways
shall not be installed under the firepits of boilers and furnaces and shal
be kept 150 mm away from parallel runs of flues, steam pipes and hot-water
pi pes. Raceways shall be concealed within finished walls, ceilings, and
floors unless otherwi se shown. Raceways crossing structural expansion
joints or seismic joints shall be provided with suitable expansion fittings
or other suitable nmeans to conpensate for the buil ding expansi on and
contraction and to provide for continuity of grounding. Wring installed

i n underfl oor duct systenmshall be suitable for installation in wet

| ocati ons.

3.2.1.1 Pull Wres

A pull wire shall be inserted in each enpty raceway in which wiring is to
be installed if the raceway is nore than 15 neters in length and contains
nore than the equival ent of two 90-degree bends, or where the raceway is
nore than 45 neters in length. The pull wire shall be of No. 14 AWG
zinc-coated steel, or of plastic having not less than 1.4 MPa (200 psi)
tensile strength. Not |less than 254 nm of slack shall be left at each end
of the pull wre.

3.2.1.2 Condui t St ub- Ups

Where conduits are to be stubbed up through concrete floors, a short el bow
shall be installed below grade to transition fromthe horizontal run of
conduit to a vertical run. A conduit coupling fitting, threaded on the

i nside shall be installed, to allow terninating the conduit flush with the
finished floor. Wring shall be extended in rigid threaded conduit to

equi pnment, except that where required, flexible conduit may be used 150 nm
above the floor. Enmpty or spare conduit stub-ups shall be plugged flush
with the finished floor with a threaded, recessed plug.

3.2.1.3 Bel ow Sl ab-on-Grade or in the G ound
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Conduit passing vertically through sl abs-on-grade shall be rigid steel or
IMC. Rigid steel or IMC conduits installed in the earth shall be field
wrapped with 0.254 mm thick pipe-wapping plastic tape applied with a 50
percent overlay, or shall have a factory-applied polyvinyl chloride,
plastic resin, or epoxy coating system

3.2.1.4 Changes in Direction of Runs

Changes in direction of runs shall be nade with symetrical bends or
cast-metal fittings. Field-mde bends and of fsets shall be nade with an
approved hi ckey or conduit-bendi ng machi ne. Crushed or deforned raceways
shall not be installed. Trapped raceways in danp and wet | ocations shall be
avoi ded where possible. Lodgnent of plaster, dirt, or trash in raceways,
boxes, fittings and equi prment shall be prevented during the course of
construction. C ogged raceways shall be cleared of obstructions or shal

be repl aced.

3.2.1.5 Supports

Metal lic conduits and tubing,and the support systemto which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal noverment at intervals of not nobre than 3 neters
and within 900 nm of boxes, cabinets, and fittings, with approved pipe
straps, wall brackets, conduit clanmps, conduit hangers, threaded C clanps,
beam cl anps, or ceiling trapeze. Loads and supports shall be coordi nated
Wi th supporting structure to prevent danage or deformation to the
structure. Loads shall not be applied to joist bridging. Attachment shal
be by wood screws or screwtype nails to wood; by toggle bolts on holl ow
masonry units; by expansion bolts on concrete or brick; by machi ne screws,
wel ded threaded studs, heat-treated or spring-steel-tension clanps on stee
work. Nail-type nylon anchors or threaded studs driven in by a powder
charge and provided with | ock washers and nuts nmay be used in |lieu of
expansi on bolts or machi ne screws. Raceways or pipe straps shall not be
wel ded to steel structures. Cutting the main reinforcing bars in

rei nforced concrete beans or joists shall be avoided when drilling holes
for support anchors. Holes drilled for support anchors, but not used,
shall be filled. |In partitions of |ight steel construction, sheet-netal

screws may be used. Raceways shall not be supported using wire or nylon
ties. Raceways shall be independently supported fromthe structure. Upper
raceways shall not be used as a means of support for |ower raceways.
Supporting means shall not be shared between electrical raceways and
nmechani cal piping or ducts. Cables and raceways shall not be supported by
ceiling grids. Except where permtted by NFPA 70, wiring shall not be
supported by ceiling support systems. Conduits shall be fastened to
sheet - netal boxes and cabinets with two | ocknuts where required by NFPA 70,
where insul ating bushings are used, and where bushi ngs cannot be brought
into firmcontact with the box; otherw se, a single | ocknut and bushi ng may
be used. Threadless fittings for electrical nmetallic tubing shall be of a
type approved for the conditions encountered. Additional support for

hori zontal runs is not required when EMI rests on steel stud cutouts.

3.2.1.6 Exposed Raceways
Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenmbers, 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.

3.2.1.7 Exposed Ri sers
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Exposed risers in wire shafts of nultistory buildings shall be supported by
U-cl anp hangers at each floor level, and at intervals not to exceed 3
net ers.

3.2.1.8 Conmruni cati ons Raceways

Conmuni cati ons raceways indicated shall be installed in accordance with the
previous requirenments for conduit and tubing and with the additiona

requi renent that no length of run shall exceed 15 nmeters for 15 nm and 20
mm sizes, and 30 neters for 25 mm 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 conply with these |linitations whether
or not indicated. Inside radii of bends in conduits of 25 nm (1 inch)

size or larger shall not be less than ten times the nom nal dianeter

3.2.2 Cabl e Trays

Cabl e trays shall be supported in accordance with the recommendati ons of
the manufacturer but at no nore than 1.8 neter intervals. Contact
surfaces of alum num connections shall be coated with an anti oxi dant
conpound prior to assenbly. Adjacent cable tray sections shall be bonded

t oget her by connector plates of an identical type as the cable tray
sections. The Contractor shall submit the manufacturer's certification
that the cable tray systemneets all requirements of Article 318 of NFPA 70.
The cable tray shall be installed and grounded in accordance with the
provisions of Article 318 of NFPA 70. Data subnitted by the Contractor
shal | denmonstrate that the conpleted cable tray systens will conply with
the specified requirements. Cable trays shall terminate 250 nm from both
sides of snoke and fire partitions. Conductors run through snoke and fire
partitions shall be installed in 103 mm (4 inch) rigid steel conduits with
groundi ng bushi ngs, extending 300 nm beyond each side of the partitions.
The installation shall be sealed to preserve the snoke and fire rating of
the partitions. Penetrations shall be firestopped in accordance with
Secti on 07840 FI RESTOPPI NG

3.2.3 Cabl es and Conductors

Installation shall conformto the requirements of NFPA 70. Covered, bare
or insulated conductors of circuits rated over 600 volts shall not occupy
t he sane equi pnent wiring enclosure, cable, or raceway with conductors of
circuits rated 600 volts or |ess.

3.2.3.1 Si zi ng

Unl ess ot herwi se noted, all sizes are based on copper conductors and the

i nsul ation types indicated. Sizes shall be not |less than indicated.
Branch-circuit conductors shall be not snaller than No. 12 AWG  Conductors
for branch circuits of 120 volts nore than 30 neters 1|ong and of 277 volts
nore than 70 neters long, frompanel to |oad center, shall be no snaller
than No. 10 AWG Cass 1 rempote control and signal circuit conductors
shall be not less than No. 14 AW C ass 2 renmpte control and signa
circuit conductors shall be not less than No. 16 AWG O ass 3 | ow ener gy,
renote-control and signal circuits shall be not |less than No. 22 AWG

3.2.3.2 Cabl e Systemns

Cabl e systens shall be installed where indicated. Cables shall be
installed conceal ed behind ceiling or wall finish where practicable.
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Cabl es shall be threaded t hrough hol es bored on the approxi nate centerline
of wood nenbers; notching of surfaces will not be permitted. Sleeves shal
be provided through bond beans of nmasonry-block walls for threading cabl es
t hrough hol | ow spaces. Exposed cables shall be installed parallel or at
right angles to walls or structural nembers. In roons or areas not
provided with ceiling or wall finish, cables and outlets shall be installed
so that a roomfinish nay be applied in the future w thout disturbing the
cables or resetting the boxes. Exposed nonnetallic-sheathed cables |ess
than 1.2 neters above floors shall be protected from nmechanical injury by
installation in conduit or tubing.

3.2.3.3 Cabl e Splicing

Splices shall be nade in an accessible |location. Crinping tools and dies
shal | be approved by the connector manufacturer for use with the type of
connect or and conduct or

a. Copper Conductors, 600 Volt and Under: Splices in conductors No.
10 AWG and snal |l er dianmeter shall be made with an insul ated,
pressure-type connector. Splices in conductors No. 8 AWG and
| arger dianeter shall be made with a sol derl ess connector and
insulated with tape or heat-shrink type insulating materi al
equi valent to the conductor insulation

3.2.3.4 Conductor ldentification and Taggi ng

Power, control, and signal circuit conductor identification shall be

provi ded within each encl osure where a tap, splice, or termnation is nade.
Where several feeders pass through a comon pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit nunber,
and panel designation. Phase conductors of |ow voltage power circuits
shall be identified by color coding. Phase identification by a particul ar
color shall be maintained continuously for the length of a circuit,

i ncl udi ng junctions.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for grounding conductors
and white for neutrals; except where neutrals of nore than one
systemare installed in the sane raceway or box, other neutral
shall be white with colored (not green) stripe. The color coding
for 3-phase and singl e-phase | ow vol tage systens shall be as
fol | ows:

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(Q
277/ 480-volt, 3-phase: Brown(A), orange(B), and yell ow(C).

b. Conductor phase and voltage identification shall be nade by
col or-coded insulation for all conductors snaller than No. 6 AWG
For conductors No. 6 AWG and |l arger, identification shall be nmade
by col or-coded insulation, or conductors with black insulation my
be furnished and identified by the use of half-Iapped bands of
colored electrical tape wapped around the insulation for a
m ni mum of 75 mm of [ ength near the end, or other nmethod as
submitted by the Contractor and approved by the Contracting
Oficer.

c. Control and signal circuit conductor identification shall be made
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by col or-coded insul ated conductors, plastic-coated self-sticking
printed markers, permanently attached stanped nmetal foil markers,

or equival ent neans as approved. Control circuit termnals of

equi prent shall be properly identified. Term nal and conduct or
identification shall match that shown on approved detail draw ngs.
Hand lettering or nmarking is not acceptable.

3 BOXES AND SUPPCRTS

Boxes shall be provided in the wiring or raceway systens where required by
NFPA 70 for pulling of wires, making connections, and nounting of devices
or fixtures. Pull boxes shall be furnished with screw fastened covers.

I ndi cated el evations are approxi mate, except where mini num nmounti ng hei ghts

for hazardous areas are required by NFPA 70. Unless otherwi se indicated,
boxes for wall sw tches shall be nmounted 1.2 nmeters above finished floors.
Switch and outl et boxes |ocated on opposite sides of fire rated walls

shal | be separated by a m ni mum hori zontal distance of 600 mm The tota
conbi ned area of all box openings in fire rated walls shall not exceed
0.0645 square neters per 9.3 square neters. Maxi mum box areas for

i ndi vidual boxes in fire rated walls vary with the manufacturer and shal
not exceed the maxi mum specified for that box in UL Elec Const Dir. Only
boxes listed in UL Elec Const Dir shall be used in fire rated walls.

. 3.1 Box Applications

Each box shall have not |ess than the volume required by NFPA 70 for nunber
of conductors enclosed in box. Boxes for netallic raceways shall be |isted
for the intended use when located in nornmally wet |ocations, when flush or
surface mounted on outside of exterior surfaces, or when |located in
hazardous areas. Boxes installed in wet |ocations and boxes installed
flush with the outside of exterior surfaces shall be gasketed. Boxes for
nmounting lighting fixtures shall be not |ess than 102 nm square, or

oct agonal , except smaller boxes may be installed as required by fixture
configuration, as approved. Cast-netal boxes with 2.4 mm wall thickness
are acceptable. Large size boxes shall be NEMA 1 or as shown. Boxes in
other locations shall be sheet steel except that alum num boxes nay be used
wi th al um num conduit, and nonnetallic boxes nay be used with nonnetallic
conduit and tubing or nonnetallic sheathed cable system when pernitted by
NFPA 70. Boxes for use in masonry-block or tile walls shall be
square-cornered, tile-type, or standard boxes havi ng square-cornered,
tile-type covers.

.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
nails of equal holding strength, with bolts and nmetal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with
machi ne screw or wel ded studs on steel work. Threaded studs driven in by
powder charge and provided with | ockwashers and nuts, or nail-type nylon
anchors may be used in |ieu of expansion shields, or machi ne screws.
Penetration of nore than 38.1 mm (1-1/2 inches) into reinforced-concrete
beanms or nmore than 19.1 mm (3/4 inch) into reinforced-concrete joists

shal |l avoid cutting any main reinforcing steel. The use of brackets which
depend on gypsum wal | board or plasterboard for primary support will not be
permtted. In partitions of |ight steel construction, bar hangers with 25

mnm | ong studs, nmounted between netal wall studs or netal box nmounting
brackets shall be used to secure boxes to the building structure. When
nmetal box nounting brackets are used, additional box support shall be

provi ded on the side of the box opposite the brackets. This additional box
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support shall consist of a minimum 300 mm |ong section of wall stud,
bracketed to the opposite side of the box and secured by two screws through
t he wal | board on each side of the stud. Metal screws may be used in lieu
of the netal box nounting brackets.

3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible material
boxes shall be installed so that the edge of the box is not recessed nore
than 6 mm fromthe finished surface. Boxes nounted in conbustible walls
or ceiling material shall be nmounted flush with the finished surface. The
use of gypsumor plasterboard as a neans of supporting boxes will not be
permtted. 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
mounted flush with the top of a block to mnimze cutting of the bl ocks,
and boxes shall be |located horizontally to avoid cutting webs of bl ock
Separ at e boxes shall be provided for flush or recessed fixtures when
required by the fixture terminal operating tenperature, and fixtures shal
be readily renovable for access to the boxes unless ceiling access panels
are provided.

3.3.4 Installation in Overhead Spaces

In open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-netal
boxes having threadl ess connectors and sheet metal boxes shall be supported
directly fromthe building structure or by bar hangers. Hangers shall not
be fastened to or supported fromjoist bridging. Were 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 mm fromthe box.

3.4 DEVI CE PLATES

One- pi ece type device plates shall be provided for all outlets and
fittings. Plates on surface nounted fittings shall be of satin finish
stainless sheet steel. Plates on finished walls shall be of

i npact -resistant plastic and shall be ivoryor as indicated. Screws shal

be of metal with 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 without the use of mats or sinilar devices.

Plaster fillings will not be permitted. Plates shall be installed with an
al i gnment tolerance of 1.6 mm The use of sectional-type device plates
will not be permitted. Plates installed in wet |ocations shall be gasketed

and provided with a hinged, gasketed cover, unless otherw se specified.
3.5 RECEPTACLES
3.5.1 Dupl ex, 20-anpere, 125 volt

Si ngl e and dupl ex receptacles shall be rated 20 anmperes, 125 volts,
two-pole, three-wire, grounding type with polarized parallel slots. Bodies
shal |l be of ivoryor as indicated to match color of switch handles in the
same roomor to harnonize with the color of the respective wall, and
supported by mounting strap having plaster ears. Contact arrangenment shal
be such that contact is nmade on two sides of an inserted blade. Receptacle
shal |l be side- or back-wired with two screws per terminal. The third
groundi ng pol e shall be connected to the netal mounting yoke. Switched
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receptacles shall be the sane as other receptacles specified except that

t he ungrounded pol e of each suitable receptacle shall be provided with a
separate termnal. Only the top receptacle of a duplex receptacle shall be
wired for switching application. Receptacles with ground fault circuit
interrupters shall have the current rating as indicated, and shall be UL
Class A type unless otherwi se shown. Gound fault circuit protection shal
be provided as required by NFPA 70 and as indicated on the draw ngs.

3.5.2 Weat her proof Applications

Weat her proof receptacles shall be suitable for the environment, danmp or wet
as applicable, and the housings shall be |abeled to identify the all owabl e
use. Receptacles shall be marked in accordance with UL 514A for the type
of use indicated; "Danp |locations", "Wt Locations", "Wt Location Only
VWhen Cover C osed". Assenblies shall be installed in accordance with the
manuf acturer's recomrendati ons.

3.5.2.1 Danp Locati ons

Receptacles in danmp | ocations shall be nounted in an outlet box with a
gasket ed, weat herproof, cast-metal cover plate (device plate, box cover)
and a gasketed cap (hood, receptacle cover) over each receptacl e opening.
The cap shall be either a screwon type pernanently attached to the cover
plate by a short length of bead chain or shall be a flap type attached to
the cover with a spring | oaded hinge.

3.5.3 Speci al - Pur pose or Heavy-Duty Receptacl es

Speci al - pur pose or heavy-duty receptacles shall be of the type and of

rati ngs and nunber of poles indicated or required for the anticipated
purpose. Contact surfaces may be either round or rectangular. One
appropriate straight or angle-type plug shall be furnished with each
receptacle. Locking type receptacles, rated 30 anperes or |ess, shall be
| ocked by rotating the plug. Locking type receptacles, rated nore than 50
anperes, shall utilize a |ocking ring.

3.6  WALL SW TCHES

VWal | switches shall be of the totally enclosed tunbler type. The wal
switch handl e and switch plate color shall be ivoryor as indicated

Wring terminals shall be of the screw type or of the solderless pressure
type having suitable conductor-rel ease arrangenent. Not nore than two
switches shall be installed in a single-gang position. Swtches shall be
rated 20-anpere 277-volt for use on alternating current only. Di nmi ng
swi tches shall be solid-state flush nmounted, sized for the | oads.

3.7 SERVI CE EQUI PMENT

Servi ce-di sconnecting neans shall be of the type indicated in paragraph
SW TCHBOARDS wit h an external handl e for nanual operation. Wen service
di sconnecting neans is a part of an assenbly, the assenbly shall be listed
as suitable for service entrance equi pnent. Enclosures shall be sheet
metal with hinged cover for surface nounting unl ess otherw se indicated.

3.8 PANEL BOARDS
Circuit breakers and switches used as a notor disconnecting nmeans 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
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i ndi cate | oads served by each circuit and nmounted in a hol der behind a
clear protective covering. Busses shall be copper

3.8.1 Panel boar ds

Panel boards shall be circuit breaker equipped as indicated on the
dr awi ngs.

3.9 FUSES

Equi prent provi ded under this contract shall be provided with a conplete
set of properly rated fuses when the equi pnent manufacturer utilize fuses
in the manufacture of the equipnent, or if current-linmting fuses are
required to be installed to limt the anpere-interrupting capacity of
circuit breakers or equipnent to | ess than the maxi num avail abl e fault
current at the location of the equipnment to be installed. Fuses shall have
a voltage rating of not |less than the phase-to-phase circuit voltage, and
shal |l have the tinme-current characteristics required for effective power
syst em coordi nati on.

3.9.1 Cartridge Fuses; Current-Limting Type

Cartridge fuses, current-limting type, O ass RKlorRK5 shall have tested
interrupting capacity not |ess than 200,000 anperes. Fuse holders shall be
the type that will reject all Cass H fuses.

3.9.2 Conti nuous Current Ratings (600 Anperes and Smal |l er)

Service entrance and feeder circuit fuses (600 anperes and smaller) shal
be Cass RKlor RK5 , current-liniting, time-delay with 200,000 anperes
interrupting capacity.

3.9.3 Mot or and Transforner Circuit Fuses

Mot or, mptor controller, transfornmer, and inductive circuit fuses shall be
Class RK1 or RK5, current-linmting, tine-delay with 200, 000 anperes
interrupting capacity.

3.10 UNDERGROUND SERVI CE

Unl ess ot herwi se indicated, interior conduit systems shall be stubbed out
1.5 m beyond the building wall and 600 mm bel ow fini shed grade, for
interface with the exterior service lateral conduits and exterior

comuni cations conduits. CQutside conduit ends shall be bushed when used
for direct burial service lateral conductors. Qutside conduit ends shall be
capped or plugged until connected to exterior conduit systens. Underground
service lateral conductors will be extended to building service entrance
and ternminated in accordance with the requirenents of Section 16375
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND and NFPA 70.

3.11 MOTORS

Each notor shall conformto the kW and voltage ratings indicated, and
shal |l have a service factor and other characteristics that are essential to
t he proper application and performance of the notors under conditions shown
or specified. Three-phase notors for use on 3-phase 208-volt systens shal
have a naneplate rating of 200 volts. Unless otherw se specified, al
nmotors shall have open franes, and continuous-duty classification based on
a 40 degree C anbient tenperature reference. Polyphase notors shall be

Section 16415A Page 36



Lackl and AFB Joi nt Adv Language Trai ning Center LKLTC
ACCOVPANYI NG AMENDMVENT NO. 0002 TO SOLI CI TATI ON NO. DACA63- 02- R- 0010

squirrel -cage type, having normal -starting-torque and | ow starting-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 requirements necessary for the
applications indicated. Wen electrically driven equi pment furnished under
ot her sections of these specifications materially differs fromthe design
the Contractor shall make the necessary adjustnments to the wiring,

di sconnect devices and branch-circuit protection to acconmpdate the

equi prent actually install ed.

3.12 MOTOR CONTROL

Each notor or group of notors requiring a single control shall be provided
under other sections of these specifications with a suitable controller and
devices that will performthe functions as specified for the respective
nmotors. Each notor of 93 W(1/8 hp) or larger shall be provided with

t her mal - overl oad protection. Polyphase notors shall have overl oad
protection in each ungrounded conductor. The overl oad-protection device
shal |l be provided either integral with the notor or controller, or shall be
mounted in a separate enclosure. Unless otherw se specified, the
protective device shall be of the manually reset type. Single or double
pol e tunbler switches 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 sw tches
may control the starting and stopping of notors directly, provided the

devi ces used are designed for that purpose and have an adequate kil owatt
rating. When the automatic-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 manual and automatic control
is specified and the automatic-control device operates the notor directly,
a doubl e-throw, three-position tunbler or rotary switch shall be provided
for the manual control; when the automatic-control device actuates the
pilot control circuit of a magnetic starter, the latter shall be provided
with a three-position selector switch marked MANUAL- OFF- AUTOVATI C
Connections to the selector switch shall be such that only the nornmal
automatic regulatory control devices will be bypassed when the switch is in
the Manual position; all safety control devices, such as | ow or

hi gh- 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- AUTOVATIC switch or to nore than one
automatic regulatory control device shall be made in accordance with wiring
di agram approved by the Contracting Oficer unless such diagramis included
on the drawings. Al controls shall be 120 volts or |ess unless otherw se

i ndi cat ed.

3.12.1 Cont act s
Unl ess ot herwi se indicated, 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
desi gnati on B300

3.12.2 Safety Controls
Safety controls for boilers shall be connected to a 2-wire, 120 volt

grounded circuit supplied fromthe associ ated boil er-equi pment circuit.
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Where the boiler circuit is nmore than 120 volts to ground, safety controls
shal | be energized through a two-w nding transformer having its 120 volt
secondary w ndi ng grounded. Overcurrent protection shall be provided in

t he ungrounded secondary conductor and shall be sized for the | oad
encount er ed.

3.13 MOTOR- DI SCONNECT MEANS

Each notor shall be provided with a di sconnecti ng neans when required by
NFPA 70 even though not indicated. For single-phase nmotors, a single or
doubl e pole toggle switch, rated only for alternating current, wll be
acceptable for capacities | ess than 30 anperes, provided the anpere rating
of the switch is at |east 125 percent of the nmotor rating. Swi tches shal
di sconnect all ungrounded conductors.

3.14 TRANSFORMER | NSTALLATI ON

Thr ee- phase transfornmers shall be connected only in a delta-we
configuration as indicated . "T" connections nay be used for transforners
rated at 15 kVA or below. Dry-type transforners shown |ocated within 1.5
nmeters of the exterior wall shall be provided in a weatherproof enclosure.
Transformers to be located within the building may be provided in the
manuf acturer's standard, ventilated indoor enclosure designed for use in 40
degrees C anbi ent tenperature, unless otherw se indicated.

3.15 LI GHTI NG FI XTURES, LAMPS AND BALLASTS

Thi s paragraph shall cover the installation of lanps, lighting fixtures and
ball asts in interior or building nounted applications.

3.15.1 Lanps

Lanps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed just prior to project
conpletion. Lanps installed and used for working light during construction
shal |l be replaced prior to turnover to the Governnent if nore than 15% of
their rated Iife has been used. Lanps shall be tested for proper operation
prior to turn-over and shall be replaced if necessary with new | anps from
the original manufacturer. 10% spare |anps of each type, fromthe origina
manuf acturer, shall be provided.

3.15.2 Li ghting Fixtures

Fi xtures shall be as shown and shall conformto the follow ng
specifications and shall be as detailed on the drawings. |Illustrations
shown on the drawi ngs are indicative of the general type desired and are
not intended to restrict selection to fixtures of any particul ar
manufacturer. Fixtures of simlar designs and equival ent energy
efficiency, light distribution and brightness characteristics, and of equa
finish and quality will be acceptable if approved. |n suspended acoustica
ceilings with fluorescent fixtures, the fluorescent enmergency I|ight
fixtures shall be furnished with self-contained battery packs.

3.15.2. 1 Accessori es

Accessories such as straps, mounting plates, nipples, or brackets shall be
provi ded for proper installation

3.15.2.2 Ceiling Fixtures
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Ceiling fixtures shall be coordinated with and suitable for installation
in, on or fromthe ceiling as shown. Installation and support of fixtures
shall be in accordance with NFPA 70 and nmanufacturer's recomrendati ons.
VWere seismc requirenents are specified herein, fixtures shall be
supported as shown or specified. Recessed fixtures shall have adjustable
fittings to permt alignment with ceiling panels. Recessed fixtures
installed in fire-resistive ceiling construction shall have the sane fire
rating as the ceiling or shall be provided with fireproofing boxes having
materials of the same fire rating as the ceiling, in conformance w thUL
Elec Const Dir. Surface-mounted fixtures shall be suitable for fastening
to the ceiling panel structural supports.

3.15.2.3 Fi xtures for Installation in Gid Type Ceilings

Fixtures for installation in grid type ceilings which are smaller than a
full tile shall be centered in the tile. 305 by 1219 mm fixtures shall be
nounted along the grid rail as shown. W rk above the ceiling shall be
coordi nated anong the trades to provide the lighting |ayout shown.

Fi xtures mounted to the grid shall have trimexactly conpatible with the
grid. Contractor shall coordinate trins with ceiling trades prior to
ordering fixtures. Metric fixtures shall be designed to fit the netric
grid specified. Fixtures in continuous rows shall be coordinated between
trades prior to ordering. Fixtures shall be nounted using independent
supports capabl e of supporting the entire weight of the fixture. No
fixture shall rest solely on the ceiling grid. Recessed fixtures installed
in seismc areas should be installed utilizing specially designed seisnic
clips. Junction boxes shall be supported at four points.

3.15.2. 4 Suspended Fi xtures

Suspended fixtures shall be provided with swivel hangers or hand-straights
so that they hang plumb. Pendants, rods, or chains 1.2 neters or |onger
excluding fixture shall be braced to prevent swaying using three cables at
120 degrees of separation. Suspended fixtures in continuous rows shal

have internal wireway systens for end to end wiring and shall be properly
aligned to provide a straight and continuous row w t hout bends, gaps, |ight
| eaks or filler pieces. Aligning splines shall be used on extruded
aluminum fixtures to assure hairline joints. Steel fixtures shall be
supported to prevent "oil-canning" effects. Fixture finishes shall be free
of scratches, nicks, dents, and warps, and shall match the col or and gl oss
specified. Pendants shall be finished to match fixtures. Aircraft cable
shal |l be stainless steel. Canopies shall be finished to match the ceiling
and shall be Iow profile unless otherwi se shown. Maxi nrum di stance between
suspensi on points shall be 3.1 meters or as recommended by the

manuf acturer, whichever is |ess.

Suspended fixtures installed in seisnc areas shall have 45% swi vel hangers
and shall be |l ocated with no obstructions within the 45%range in al
directions. The stem canopy and fixture shall be capabl e of 45% sw ng.

3.16 EQUI PMENT CONNECTI ONS

Wring not furnished and installed under other sections of the
specifications for the connection of electrical equipnent as indicated on
the drawi ngs shall be furnished and installed under this section of the
specifications. Connections shall conply with the applicable requirenents
of paragraph WRI NG METHODS. Flexible conduits 2 m or less in length
shall be provided to all electrical equipment subject to periodic renoval,
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vi bration, or nmovenent and for all nmotors. Al notors shall be provided
wi th separate grounding conductors. Liquid-tight conduits shall be used in
danp or wet | ocations.

3.16.1 Mot ors and Mot or Control

Motors, motor controls, and notor control centers shall be installed in
accordance with NFPA 70, the manufacturer's recomendati ons, and as

i ndicated. Wring shall be extended to notors, nmotor controls, and notor
control centers and term nated.

3.16.2 Installati on of Government - Furni shed Equi pnent
Wring shall be extended to the equi pnent and term nated.
3.16.3 Food Service Equi pnent Provi ded Under O her Sections
Wring shall be extended to the equi pnent and term nated.

3.17 CIRCU T PROTECTI VE DEVI CES

The Contractor shall calibrate, adjust, set and test each new adjustable
circuit protective device to ensure that they will function properly prior
to the initial energization of the new power system under actual operating
condi ti ons.

3.18 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

3.19 REPAI R 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
ot her surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shal |l be carefully done, and any danage to buil ding, piping, or equipnent
shall be repaired by skilled mechanics of the trades involved at no

addi tional cost to the Government.

3.20 FI ELD TESTI NG

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 10 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspection reconmended by the nanufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunmber and name of test

equi prent, and test results. Al field test reports will be signed and
dated by the Contractor.

3.20.1 Saf ety
The Contractor shall provide and use safety devices such as rubber gloves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pment which
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are damaged due to inproper test procedures or handling.
3.20.2 Ground- Resi st ance Tests

The resistance of the grounding grid shall be measured using the

fall-of-potential nmethod defined in IEEE Std 81. Soil resistivity in the
area of the grid shall be neasured concurrently with the grid nmeasurenents.
Ground resi stance neasurenments shall be nmade before the electrica

di stribution systemis energized and shall be nade in normally dry
conditions not less than 48 hours after the last rainfall. Resistance
nmeasur enents of separate groundi ng el ectrode systens shall be nade before

the systens are bonded toget her bel ow grade. The conbi ned resistance of

separate systens nmay be used to neet the required resistance, but the

speci fied nunber of electrodes nust still be provided.

a. Single rod electrode - 25 ohmns.

3.20.3 Cabl e Tests
The Contractor shall be responsible for identifying all equi pnent and
devi ces that could be damaged by application of the test voltage and
ensuring that they have been properly disconnected prior to performng
i nsul ation resistance testing. An insulation resistance test shall be
perfornmed on all |ow and nedium vol tage cables after the cables are
installed in their final configuration and prior to energization. The test
vol tage shall be 500 volts DC applied for one minute between each conduct or
and ground and between all possible conbinations of conductors. The
m ni mum val ue of resistance shall be:

R in negohns = (rated voltage in kV + 1) x 304.8/(length of cable in neters)

Each cable failing this test shall be repaired or replaced. The repaired
cabl e systemshall then be retested until failures have been elim nated.

3.20.3.1 Low Vol tage Cabl e Tests

a. Continuity test.

b. Insulation resistance test.
3.20.4 Mot or Tests

a. Phase rotation test to ensure proper directions.

b. Insulation resistance of each w nding to ground.
c. Vibration test.
3.20.5 Dry-Type Transformer Tests

The following field tests shall be perfornmed on all dry-type transforners 10
kVA and above.

a. Insulation resistance test phase-to-ground, each phase.
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b. Turns ratio test.

3.20.6 Circuit Breaker Tests
The following field tests shall be perfornmed on circuit breakers.
3.20.6.1 Circuit Breakers, Mol ded Case
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Cosed breaker contact resistance test.
d. Manual operation of the breaker.
3.21 OPERATI NG TESTS

After the installation is conpleted, and at such time as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denobnstrated to operate in accordance
with the specified requirenents. An operating test report shall be
submtted in accordance with paragraph FI ELD TEST REPORTS.

3.22 FI ELD SERVI CE
3.22.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consi st
of a total of 16 hours of normal working tine and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, servicing the equiprment, as well as all major elenents
of the operation and nmi ntenance nanuals. Additionally, the course
instructions shall denobnstrate all routine maintenance operations. A VHS
format video tape of the entire training shall be submtted.

3.22.2 Installati on Engi neer
After delivery of the equi pment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of equi pnent, assist in the perfornmance of the
onsite tests, oversee initial operations, and instruct personnel as to the
operational and mai ntenance features of the equi pnent.

3.23  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
materi al or operation have been corrected.

-- End of Section --
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