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Iltem 14. Continued.

CHANGES TO BIDDING SCHEDULE

1. Write-in Change.- Add the following note to the Bidding Schedule:

“9. Apparent Low Bidder if he is Large Business shall submit SubContracting Plan within 2
calendar days following Bid Opening.”

CHANGES TO THE SPECIFICATIONS

2. New Sections -

Add the following accompanying new sections, each bearing the notation

"ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0021:"

SECTION 08330
SECTION 09840
SECTION 13121

OVERHEAD ROLLING DOORS
ACOUSTICAL WALL TREATMENT
METAL BUILDING SYSTEMS (MINOR REQUIREMENTS)

3. Replacement Sections - Replace the following sections with the accompanying new sections of the
same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0003 TO
SOLICITATION NO. DACA63-00-B-0021:"

SECTION 01000
SECTION 01420
SECTION 04200
SECTION 06100
SECTION 07510
SECTION 07600
SECTION 08353
SECTION 08700
SECTION 09250
SECTION 09310
SECTION 09915
SECTION 13930
SECTION 15400
SECTION 15895
SECTION 16415
SECTION 16770

CONSTRUCTION SCHEDULE

BASIC STORMWATER POLLUTION PREVENTION PLAN
MASONRY

ROUGH CARPENTRY

BUILT-UP ROOFING

SHEET METALWORK, GENERAL

OPERABLE PARTITIONS

BUILDERS' HARDWARE

GYPSUM WALLBOARD

CERAMIC TILE

COLOR SCHEDULE

WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION
PLUMBING, GENERAL PURPOSE

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM
ELECTRICAL WORK, INTERIOR

RADIO AND PUBLIC ADDRESS SYSTEMS

CHANGES TO THE DRAWINGS

4. Replacement Drawings.- Replace the drawings listed below with the attached new drawings(s) of the

same number, bearing the notation "AM #0003":

cl6_3.cal Seq 16
cl18 3.cal Seq 18
hOl1 3.cal Seq 35
NO. 107

h06_3.cal Seq 40

Am#0003

C-16 GRADING PLAN 1 - BASE BID
C-18 GRADING PLAN 3 - BASE BID + BID OPTIONS 2, 3, & 4
H1 REGULATED MATERIAL SURVEY LOCATIONS AND QUANTITIES BUILDING

H6 EROSION AND SEDIMENT CONTROL PLAN 3
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a0l_3.cal
a02_3.cal
a03_3.cal
a04_3.cal
a05_3.cal
a06_3.cal
a07_3.cal
a08_3.cal
a09_3.cal
al0_3.cal
all 3.cal
al2 3.cal
al3_3.cal
al4 3.cal
al5 3.cal
alé_3.cal
al7_3.cal
al8_3.cal
a20_3.cal
a2l 3.cal
a22_3.cal
a23_3.cal
a24 3.cal
a25_3.cal
a26_3.cal
a27_3.cal
a28_3.cal
a29 _3.cal
a30_3.cal
a3l_3.cal
a32_3.cal
a33_3.cal
a34_3.cal
a35_3.cal
a37_3.cal
a38_3.cal

Seq 42
Seq 43
Seq 44
Seq 45
Seq 46
Seq 47
Seq 48
Seq 49
Seq 50
Seq 51
Seq 52
Seq 53
Seq 54
Seq 55
Seq 56
Seq 57
Seq 58
Seq 59
Seq 61
Seq 62
Seq 63
Seq 64
Seq 65
Seq 66
Seq 67
Seq 68
Seq 69
Seq 70
Seq 71
Seq 72
Seq 73
Seq 74
Seq 75
Seq 76
Seq 78
Seq 79

i06_3.cal Seq 85
i07_3.cal Seq 86

s01_3.cal
s02_3.cal
s03_3.cal
s04_3.cal
s05_3.cal
s06_3.cal
s07_3.cal
s08_3.cal
s09_3.cal
s10_3.cal
sll 3.cal
sl2 3.cal
s13 3.cal

Am#0003

Seq 88
Seq 89
Seq 90
Seq 91
Seq 92
Seq 93
Seq 94
Seq 95
Seq 96
Seq 97
Seq 98
Seq 99

Al

A2

A3

A4

A5

A6

A7

A8

A9

A10
All
Al12
A13
Al4
Al5
Al16
Al7
A18
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A3l
A32
A33
A34
A35
A37
A38

Overall First Floor Plan

Overall Second Floor Plan

Overall Third Floor Plan

First Floor Plan - Area A

First Floor Reflected Ceiling Plan Area A
First Floor Plan - Area B

First Floor Reflected Ceiling Plan Area B
Second Floor Plan - Area A

Second Floor Reflected Ceiling Plan Area A
Second Floor Plan - Area B

Second Floor Reflected Ceiling Plan Area B
Third Floor Plan - Area A

Third Floor Reflected Ceiling Plan Area A
Third Floor Plan - Area B

Third Floor Reflected Ceiling Plan Area B
Roof Plan

Overall Building Elevations

Building Elevations

Building Section

Wall Types

Enlarged Floor Plans - Elevators / Stair B
Enlarged Toilet Plans

Enlarged Toilet / Locker Rooms

Interior Elevations

Stair Plans - Stairs A and C

Stair Sections - Stair A and C

Stair Section - Stair B

Ist Floor Room Finish Schedule

2nd Floor Room Finish Schedule

3rd Floor Room Finish Schedule

Door Schedule

Door Details

Door Details

Roof Details

Miscellaneous Details

Miscellaneous Details

106 First Floor Signage Plan
107 Second Floor Signage Plan

S-1
S-2
S-3
S-4
S-5
S-6
S-7
S-8
S-9

STRUCTURAL NOTES & MISCELLANEOUS DETAILS
NOT USED

FOUNDATION PLAN - AREA A

FOUNDATION PLAN - AREA B

FOUNDATION SECTIONS |

FOUNDATION SECTIONS & DETAILS 1I

NOT USED

SECOND FLOOR FRAMING PLAN - AREA A
SECOND FLOOR FRAMING PLAN - AREA B

S-10 2ND FLOOR SECTIONS |

S-11 NOT USED

S-12 THIRD FLOOR FRAMING PLAN - AREA A
Seq 100 S-13 THIRD FLOOR FRAMING PLAN - AREA B
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sl4 3.cal Seq 101 S-14 NOT USED

s16_3.cal Seq 103 S-16 ROOF FRAMING PLAN - AREA A

s17_3.cal Seq 104 S-17 ROOF FRAMING PLAN - AREA B

s18 3.cal Seq 105 S-18 NOT USED

s20_3.cal Seq 107 S-20 NOT USED

m02_3.cal Seq 109 M2 MECHANICAL SCHEDULES

m04_3.cal Seq 111 M4 MECHANICAL SCHEDULES

m17_3.cal Seq 124 M17 MECHANICAL YARD & MECH. RM. HVAC PLAN
m18_3.cal Seq 125 M18 MECHANICAL RM. HVAC PLAN & SECTIONS
m22_3.cal Seq 129 M22 HVAC DETAILS

pOl_3.cal Seq 135 P1 PLUMBING PLAN, 1ST FLOOR

p02_3.cal Seq 136 P2 PLUMBING PLAN, 2ND FLOOR

p03_3.cal Seq 137 P3 PLUMBING PLAN, 3RD FLOOR

p04_3.cal Seq 138 P4 PLUMBING RISERS, WASTE & VENT
p05_3.cal Seq 139 P5 PLUMBING RISERS, SUPPLY

p06_3.cal Seq 140 P6 PLUMBING DETAILS

e107_3.cal Seq 154 E107 1ST FLOOR POWER PLAN - WING A
€108_3.cal Seq 155 E108 1ST FLOOR POWER PLAN - WING B
€109_3.cal Seq 156 E109 2ND FLOOR POWER PLAN - WING A
€110_3.cal Seq 157 E110 2ND FLOOR POWER PLAN - WING B

elll 3.cal Seq 158 E111 3RD FLOOR POWER PLAN - WING A
el112_3.cal Seq 159 E112 3RD FLOOR POWER PLAN - WING B
e402_3.cal Seq 167 E402 ENLARGED MECHANICAL ROOMS
e506_3.cal Seq 172 E506 POWER & COMMUNICATION DISTRIBUTION BOX DETAILS
e603_3.cal Seq 176 E603 PANEL SCHEDULES - 1ST FLOOR
e605_3.cal Seq 178 E605 PANEL SCHEDULES - 2ND FLOOR
e702_3.cal Seq 185 E702 EXTERIOR DEMOLITION PLAN

€703_3.cal Seq 186 E703 NEW EXTERIOR PLAN

END OF AMENDMENT
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Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

SECTI ON 01000

CONSTRUCTI ON SCHEDULE
01/ 2000
AMENDMENT 0003

PART 1 GENERAL

1.1 SCHEDULE
Comrence, prosecute, and conplete the work under this contract in
accordance with the follow ng schedul e and Secti on 00800 SPECI AL CONTRACT

REQUI REMENT cl auses COMVENCEMENT, PROSECUTI ON AND COVPLETI ON OF WORK and
LI QUI DATED DAMAGES:

Comrencenent Conpl eti on Li qui dat ed
of Work of Work Damages
(cal endar (cal endar per cal endar
[tem of Work days) days) dayl
(1) Al Wwrk Wthin 10
unl ess ot herw se days after
st at ed recei pt of
Notice to
Proceed 540 $ 1, 630.00
(2) New 48th Street 330 days after
Contract N.T.P. 45 $ 300.00
(3) Design and Submttal within 10
of Pedestrian Bridge (Bid days after
Option #2) To CGovernnent N. T.P. of
for Review Option #2 60 $ 100.00
(4) Construction of Bridge After Gov't
(Bid Option #2) Approval of
Contractor's
Desi gn 120 $ 300. 00

(5) Bid Option #1
(OFf-Site Building Denolition)

(5a) Bldg. #107 60 days after
Conpl eti on of
Sol di er Service

Cent er 30 $ 200. 00
(5b) Bldg. #108 After

Conpl eti on

of Item 5a 30 $ 200. 00
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Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

(5c) Bldg. #134 After

Conpl eti on

of Item 5b 30 $ 200. 00
(6) Bid Option #3 400 days
New Si gnhal Light after Contract

N.T.P. 60 $ 200. 00

(7) Establishnment
of Turf * * .

(8) Landscapi ng * o * o ---

1Liquidated damages are not accunmul ati ve.

NOTE: See Contract Drawi ngs for additional phasing requirenents.

*Est abl i shment of Turf

Pl anting and mai ntenance for turfing shall be in accordance with
Section 02932 ESTABLI SHVENT OF TURF. No paynent will be nade for
establishnment of turf until all requirenments of the section are
adequately performed and accepted, as determ ned by the Contracting
O ficer.

** | andscapi ng

Pl anti ng and mai ntenance for |andscaping shall be in accordance with
Section 02930 EXTERI OR PLANTI NG and 02940 MJLCHI NG FOR ERGCSI ON CONTROL.

No payment will be nade for |andscaping until all requirenents of the
section are adequately perfornmed and accepted, as determi ned by the
Contracting O ficer.

1.1.1 Testing of Heating and Air-Conditioning Systens

The tinmes stated for conpletion of this project includes all required
testing specified in appropriate specification sections of heating, air
conditioning and ventilation systems including H/AC Conmi ssi oni ng
Exception: boiler conmbustion efficiency test, boiler full |oad tests,
cooling tower performance tests, and refrigeration equipnment full |oad
tests, when specified in the applicable specifications, shall be preforned
in the appropriate heating/cooling season as determnined by the Contracting
O ficer.

1.2 TIME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER ( OCT 1989)
(ER 415-1-15) (52. 0001- 4038 1/ 96)

a. This provision specifies the procedure for determ nation of tine
extensions for unusually severe weather in accordance with the contract
clause entitled "Default: (Fixed Price Construction).” |In order for the
Contracting Officer to award a tine extension under this clause, the
foll owi ng conditions nust be satisfied

(1) The weat her experienced at the project site during the contract period
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Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

must be found to be unusually severe, that is, nore severe than the adverse
weat her anticipated for the project |ocation during any given nonth.

(2) The unusual ly severe weat her nust actually cause a delay to the
conpletion of the project. The delay nust be beyond the control and
without the fault or negligence of the contractor

b. The follow ng schedule of nonthly anticipated adverse weat her del ays
due to precipitation and tenperature is based on National Oceanic and
At mospheric Admi nistration (NOAA) or sinmlar data for the project |ocation
and will constitute the base line for nonthly weather tinme eval uations.
The contractor's progress schedul e nust reflect these antici pated adverse
weat her delays in all weather dependent activities. Wnd is not considered
in the Monthly Anticipated Adverse Weat her Cal endar Day Schedul e

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

JAN FEB MAR APR MAY JUN JUL AUG  SEP oCT NOv  DEC
4 4 4 4 6 4 3 3 4 4 3 4

c. Upon acknow edgnent of the Notice to Proceed (NTP) and continuing
t hroughout the contract, the contractor will record on the daily CQC
report, the occurrence of adverse weather and resultant inpact to normally
schedul ed work. Actual adverse weat her delay days nust prevent work on
critical activities for 50 percent or nore of the contractor's schedul ed
wor k day.

The nunber of actual adverse weat her delay days shall include days inpacted
by actual adverse weather (even if adverse weather occurred in previous
nmont h), be cal cul ated chronologically fromthe first to the |ast day of

each nonth, and be recorded as full days. |If the nunber of actual adverse
weat her del ay days exceeds the nunber of days anticipated in paragraph "b",
above, the Contracting O ficer will convert any qualifying delays to

cal endar days, giving full consideration for equivalent fair weather work
days, and issue a nodification in accordance with the contract cl ause
entitled "Default (Fixed Price Construction)."

1.3 WORK RESTRI CTI ONS

1.3.1 Wor ki ng Hours

Wor ki ng hours shall be Monday through Friday, 7 am - 5 p.m

1.4 UTI LI TI ES

1.4.1 Payment for Uility Services (FAR 36.303(C)(6))
Water, gas, and electricity are avail able from Gover nnent - owned and
operated systens and will be charged to the Contractor at rates as provided
in Contract Clause 52.236.14 AVAILABILITY AND USE OF UTI LI TY SERVI CES

1.4.2 Qut ages

The Contractor shall coordinate all requests for utility outages with the
Contracting Officer in witing 14 days prior to date
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Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

of requested outage

a. Water, gas, steam and sewer outages shall be held to a
mexi mum dur ati on of 4 hours unless otherw se approved in writing.

b. El ectrical outages shall have a maxi num duration of 4 hours.
1.5 STREET CLOSI NGS

The Contractor shall coordinate all requests for street closings with the
Contracting Officer in witing 14 days prior to date of requested outage

a. One lane traffic shall be maintained at all times (except
that a total closing may be allowed for specific 8-hour periods).

b. The final street repair shall be conpleted within 14 days
after the start of any street crossing. Any part of the street
returned to service prior to final repair shall be maintai ned snooth
with hot-m x cold-lay surface course.

PART 2 PRODUCTS ( NOT USED)
PART 3 EXECUTI ON ( NOT USED)

-- End of Section --
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Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

SECTI ON 01420

BASI C STORMATER POLLUTI ON PREVENTI ON PLAN
AM #0001 and AM #0002 and AM #0003
PART 1 GENERAL

1.1 SUMVARY

This Section provides a basic Stormwater Pollution Prevention Plan (SWPPP)
for a National Pollutant Di scharge Elimnation System (NPDES) Gener al
Permt.

1.2 PRQIECT | DENTI FI CATI ON AND NOTES
PRQIECT TI TLE: Sol di er Service Center
LOCATI ON: FORT HOOD, TEXAS

NOTE 1: GCeneral Permit for Storm Water Di scharges from Construction Sites
is authorized by the Clean Water Act and is regul ated by gui dance published
in the Federal Register, Volume 63, Nunber 128, July 6, 1998.

NOTE 2: Under the National Pollutant Discharge Elimnation System (NPDES),
all construction sites 5.0 acres in size or larger are required to obtain a
General Pernmit for Storm Water Discharges from Construction Sites.

Det ai | ed gui dance to Storm Water Pollution Prevention Plan (SWPP) and Best
Managenment Practices (BWMP) is available in the Environmental Protection
Agency docunment EPA-832-R-92-005 titled "Storm Water Managenent for
Construction Activities."

NOTE 3: To fully conply with the regulation, the Fort Worth District and
the construction Contractor will each prepare a SWPPP, and file for a
separate Notice of Intent (NO). The construction Contractor shall file the
Notice of Termi nation (NOT) after final site stabilization and provide a
copy of the NOT to Fort Worth District (EV-EE) for filing with EPA. The
Contractor shall use the basic SWPPP to prepare the Contractor's detail ed
SWPPP.

1.3 PROQIECT DESCRI PTI ON

The new sol di er service center shall have adninistrative areas,

audi toriuns, space allocated solely for the use of conputers, conference
rooms, record storage, dental treatnent area, library, shipping and
receiving area. Oher support facilities shall include utilities, electric
services (HVAC), information system fire protection and al arm systens.
Site inmprovenent shall include parking area, traffic signal, pavenent,
pedestri an overpass, side wal ks, and storm drai nage system

The construction activities shall include establishing storm drainage
controls; site denmplition; clearing and grubbing; grading; concrete and
asphalt pavenent; excavation, trenching and backfill for utilities;

fencing; landscaping. Prior to renovation and denolition of existing
structures, the regulated materials such as asbestos containing material
(ACM, and other regulated material shall be renpved.
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Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

The new facility site occupies approximately 12.16 acres and all of which
shall be disturbed. The denplition sites are adjoining and occupy
approximately 3.04 acres and all of which shall be disturbed. The tota
project disturbed area is approximately 15.2 acres.

1.4 STANDARD | NDUSTRI AL CLASSI FI CATI ON ( SI C)

The construction project has the following SIC codes in accordance with the
Standard I ndustrial Classification Manual published by the Ofice of
Managenent and Budget (OBM

A. 1542 General Contractors - Non-Residential Building, other then
I ndustrial Buildings and Warehouses (i.e. administrative buil dings).

B. 1771 Concrete Work (includes asphalt, i.e. access drives and
parking lots, culvert construction).

C. 1623 Water, Sewer, Pipeline, and Conmuni cati ons and Power Line
Constructi on.

D. 9711 National Security (a general category for mlitary facilities).
1.5 LOCATI ON

The project location is at Fort Hood, Texas. A portion of the west w ng
new sol dier service center is in Coryell County, majority of the facility
and the parking areas is in Bell County. The denolition site is in Bel
County. The new facility site is |ocated west of Hood Road, north of
Battalion Avenue, and south of O d Ironside Avenue (previously Centra
Avenue). The denolition site is |ocated east of Hood Road and south of
Headquarter Avenue. The l|atitude and |ongitude of the new facility is N31
degrees 08 m nutes 29 seconds and WD7 degrees 46 nmi nutes 0l seconds,
respectively. The latitude and |ongitude of the denplition site is N31
degrees 08 m nutes 15 seconds and WB7 degrees 45 nminutes 54 seconds,
respectively.

1.6 RECEI VI NG WATERS

Surface runoff flows southeast to South Nol an Creek. The wat ershed fl ows
east to Nolan River and then to Leon River

PART 2 SI TE DESCRI PTI ON
2.1 EXI STI NG CONDI TI ONS

The site for the Phase 1 work (new soldier service center) is currently
vacant. The vacant site is |ocated south of A d Ironside Avenue, north of
1800 Bl ock structures, and between 47th Street and 48th Street. Mjjority
of the site for Phase 2 work is currently occupies by buildings (1800

Bl ocks). The site has approximately 6 to 8 percent grade. Stormrunoff
drains east into the existing stormdrainage system (reinforced concrete
pi pes or RCP) flowi ng south. Site runoff coefficient (C) is approxi mately
0.68 to 0.72

Stormrunoff at off site denolition work (Bid Option No.1l) drains into
exi sting stormdrai nage system (through curb inlets and RCP).
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Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

2.2 FUTURE CONDI TI ONS

After conpletion of the new sol dier service center, site drai nage sheet
flows to curb and surface inlets, and through new storm sewers into

exi sting storm drai nage pipes north of the site (on Ironside Ave.). The
parking areas are graded to sheet flow southeast and southwest. Storm
drai nage fromthe southeast side of the parking area enpties into existing
storm drai nage system south of the site. Site drainage from sout hwest
side of the parking area outfall via a headwall to a grass |ined drai nage
swal es, on the sout hwest side the new 50th Street.

Storm drai nage at denolition site shall not change after conpletion of work
2.3 CONSTRUCTI ON PHASI NG
The project construction is anticipated to begin in August 2000 and conpl ete

i n August 2002, respectively. The project Phase 1 work includes constructing
the new sol dier service center, 50th street, denolishing existing asphalt

pavenment and constructing new traffic control. The project Phase 2 work
i ncl udes constructing parking areas serving the center and access road. The
Base Bid of this project shall include Soldier Service Center. Currently,

the 1800 Bl ock wood structures occupies the future site of Phase 2
construction work (access road and parking area). These structures shall be
denol i shed under other contract. The Contractor shall verify bid options to
be executed, construction phasing requirenents, and sequence of construction
activities. The bid options for this project includes:

Bid Option No.1 - Of Site Denolition (Buildings 107, 108, and 134, including
associ ated pavenent and utilities)

Bid Option No.2 - Pedestrian Bridge that crosses Hood Road

Bid Option No.3 - New Traffic Signals (at the intersection of Battalion
Avenue and 50th Street)

Bid Option No.4 - 300 Space POV Parking [ Am #0003] Area with Street Lights
(northwest of Hood Road and Battalion Avenue intersection)

Bid Option No.5 - Landscaping Irrigation System

[ AM #0003]
Bid Option No.6 - Additional Landscaping (Trees)

Bid Option No.7 - Renove Al Utility Lines Shown to be Capped and Abandoned
on Sheet Nos. C6 and C7

Maj or Construction Activities at the new facility site include
A. Establish erosion and sedi nent structural controls.

B. Clearing and denmplition - Renoving small brush, concrete curb and
gutter, and m scel |l aneous itens.

C. Site excavation and grading - Site drainage via sheet flow to storm
wat er drai nage system
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Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

D. Construction of utilities and paving.

E. Site stabilization per paragraphs TEMPORARY STABI LI ZATI ON and
PERMANENT STABI LI ZATI ON

Maj or Construction Activities for Building Denplition include

A. Establish erosion and sedinment structural controls around existing
curb and surface inlets at or in proximty of disturbed areas.

B. Renpval, recycling, or disposal of regulated naterials prior to
denolition.

C. Site stabilization per paragraph PERMANENT STABI LI ZATI ON
2.4 SO LS DATA
The following soils information is fromthe Soil Survey of Coryell County,

Texas, issued March 1977, by the United States Departnent of Agriculture,
Soi | Conservation Service

The site contains one soil type. The Topsy-Urban | and conpl ex association
is characterized by deep and gently sloping land with sl opes ranging from3
to 8 percent, with an average slope of 4 percent. Typically, the surface

| ayer is dark grayish brown clay |oamand is approximtely 7 inches deep
The subsoil neasures approxi mately 22 inches and is grayish brown clay | oam
contai ning cal cium carbonate and shale fragnents. The underlying materia
consists of stratified |layers of marl and shale. This soil type is
generally well drained; however, perneability is noderately slow and occurs
at the rate of 0.6 to 2.0 inches per hour. Availability of water is
medium  Runoff is nmediumto rapid, and erosion is severe. The root zone
is easily penetrated by plant roots. Unified Soil Cassification of this
soil type is C. Potential for shrink-swell is noderate. Soil reaction
(pH) ranges from7.9 to 8.4

2.5 DRAW NGS

The drawi ng sheet no. Cl depicts the haul route, project location for the
new sol di er service center, parking areas, access roads, and the off site
demolition (Bid Option No.1l). The drawing sheet no. C2 depicts the project
base bid and bid options 2, 3 and 4. The draw ng sheet no. C8 depicts
Phase 1 and Phase 2 construction work. The drawi ng sheet nos. H4, H5,& H6
are Erosion and Sedi nent Control Plans. Structural Control Details are
shown on draw ng sheet no. H7

PART 3 EROSI ON AND SEDI MENT CONTROLS
3.1 TEMPORARY STABI LI ZATI ON

Tenporary stabilization is required when construction activities cease for
periods greater than 21 days, or when there are contract delays in the
turfing operation, a quick cover shall be required to prevent erosion, or
when seasonal conditions preclude i medi ate permanent stabilization
neasures, the Contractor shall provide tenporary soil stabilization, as
soon as practicable, for all unpaved, graded, and disturbed portions of the
site. Reference Section 02940 - MJULCH NG FOR EROSI ON CONTRCL for a
recommended net hod.
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3.2 PERMANENT STABI LI ZATI ON

Permanent soil stabilization shall be initiated 14 days after construction
activities have ceased. All unpaved, graded, and disturbed areas within
the limt of erosion and sediment control resulting fromthe Contractor's
construction activities shall receive turfing treatnment in accordance with
Section 02933 - ESTABLI SHVENT OF TURF

3.3 TEMPORARY SEDI MENT BASI NS

A tenporary sedi nent basin is not attainable [AM #0002]. Runoff fromsite
does not drain to a conmon collection point.

3.4 STRUCTURAL CONTROLS

The Contractor shall use silt fence, staked hay bales, rock check dam and
sand bag bermto prevent soil erosion at the construction site. Structura
controls shall be established at the limt of erosion and sedi nent control
drai nage swal es, curb and surface inlets, culverts and headwal |l s,
construction entrance/ egress, Contractor's staging area, stockpiled and
excavated material areas. Structural controls shall be established at

exi sting surface and curb inlets at or in proximty of the denplition
structures.

PART 4 STORM WATER MANAGEMENT CONTROLS

4.1 RUNOFF COMPUTATI ONS

The runoff rate at the project site shall increase after facility
conpletion. The 10-year frequency storm event, storm duration of 30
m nutes, rainfall intensity of 4.3 inches per hour (in/hr), and runoff

coefficients shall range fromO0.72 to 0.96
4.2 OUTFALL VELOCI TY DI SSI PATI ON DEVI CES

The outfall velocity dissipation devices are not required because site
runoff is discharged to the existing storm drai nage system

PART 5 BEST MANAGEMENT PRACTI CES (BMP) DURI NG CONSTRUCTI ON

The Contractor, or its subcontractors, shall be responsible to mninze
pol lution of stormwater runoff. The Contractor shall discuss BMP in
detail ed SWPPP. They shall conply with the BMP to m nin ze stornmnater
pol I uti on.

5.1 SOLI D WASTE MATERI ALS

Solid waste materials (trash and construction debris) shall be placed in
covered and appropriate waste contai ners. Wste containers shall be
enptied regularly; they shall not be allowed to overflow. The disposa
area of excavated material from project construction shall not be utilized
for waste disposal. Routine janitorial service shall be provided for al
construction buildings and surroundi ng grounds. No construction waste
materials, including concrete, shall be buried or otherw se disposed of
on-site. All site personnel shall be briefed on the correct procedures for
solid waste disposal
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5.2 HAZARDOUS, SPECI AL AND REGULATED WASTE

Al l hazardous waste shall be handl ed, stored, and di sposed in accordance
with all Federal, State, and | ocal regulations and prior to all other
construction activities. Chem cal waste shall be stored in clearly

| abel ed, corrosion-resistant containers, and stored in designated areas
before renoval fromthe site. Materials in excess of job requirenents
shall not be stored on-site. Al site personnel shall be briefed on the
correct procedures for hazardous waste disposal. Special waste from
asbestos-containing materials (ACM shall be managed per specification
section ASBESTOS ABATEMENT prior to building denolition. Al buildings to
be denolished under this contract shall require renoval of itens containing
regul ated materials in accordance with specification section REMOVAL,
RECYCLI NG, AND DI SPOSAL OF REGULATED MATERI AL. These itens shall include
fluorescent |ight tubes, light ballasts, fire extinguishers, thernostats,
snmoke detectors, lighted exit signs, and energency |light batteries, etc.

5.3 SANI TARY WASTE

On-site sanitary facilities shall be established. Facility |ocation,
desi gn, mai ntenance, and waste collection practices shall be in accordance
with | ocal regul ations.

5.4 OFF-SI TE VEHI CLE TRACKI NG AND DUST

The Contractor shall describe practices to keep vehicles fromtracking
soils fromthe project construction, material borrow and di sposal sites.
Descri be practices for dust control (i.e. light bitum nous treatnent in
accordance with Section 01410, paragraph TEMPORARY EXCAVATI ON AND
EMBANKMENTS). The Contractor shall describe practice in hauling
construction material or debris to avoid their loss during transport (i.e.
open-bed vehicles shall be covered or otherw se stabilized).

Tenporary parking area(s) to be used 30 cal endar days or nore for the
Contractor's equi pnment or personal vehicles shall be paved with tenporary
asphalt per specification and it shall be renoved by the Contractor upon
project conpletion. The contractor shall require to stabilize the

di sturbed area in accordance with paragraph PERMANENT STABI LI ZATI ON

5.5 FERTI L1 ZERS

If fertilizers are required by this project, they shall be applied in
accordance with the manufacturer's recomendati ons, in the stated ampunts
per Section 02940 - MJULCHI NG FOR ERCSI ON CONTROL, and only when weat her
conditions are appropriate.

5.6 CONSTRUCTI ON VEHI CLE MAI NTENANCE AND REPAI R

Specific areas shall be designated for equi pnment nmai ntenance and repair to
m nimze potential inpact on storm runoff. Locations shall be chosen to
m nimze potential inpacts on receiving streans and wat erways. These

| ocations shall be approved by the Contracting O ficer, and structura
controls shall be provided. All construction vehicles shall be regularly
i nspected for |eaks and receive regularly schedul ed nmai ntenance to reduce
the potential for |eaks.
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5.7 VEHI CLE FUELI NG

Vehicle fueling at project site shall be conducted in accordance with good
safety practices to reduce the potential for |eaks and spills. Only
properly constructed fuel containers shall be used on-site and shall be

| abel ed and stored in accordance with applicable Federal, state, and | oca
codes. Washing and curing waters shall be drained into a retention basin
constructed by the Contractor. It shall be cleaned up by the Contractor,
to the satisfaction of the Contracting O ficer, after project conpletion

5.8 WATER SOURCE

Water used at site to establish and naintain grass, to control dust, and
for other construction purposes shall be froma public water supply or
private well approved by the Contracting Oficer, state or local health
departnment. Backfl ow prevention valve shall be installed to prevent cross
contam nation to water supply line at the tie-in |ocation

PART 6 TI M NG OF CONTROLS AND ACTI VI Tl ES.
The Contractor shall performthe follow ng control activities:

(1) stabilize construction entrance at the new facility,

(2) install silt fence at the limt of erosion and sedi nent control

(3) install hay bale dikes at existing curb and surface inlets at or in
proximty to the renovated site (Fire Station) and the denpolition area,

(4) establish tenporary and pernmanent stabilization per PART 3 EROSI ON AND
SEDI MENT CONTROL this section

(5) backfill utility trenches in a tinely manner to nminimze erosion

(6) place natural or synthetic fiber net on excavated and stockpil ed

mat eri a

(7) inspect and nmai ntain erosion and sedi nent structural control structures
(reference GENERAL NOTES on Erosion and SEDI MENT CONTROL PLAN 1)

(8) renmove all structural controls after approval from Contracting Oficer

PART 7 COVPLI ANCE W TH FEDERAL, STATE, AND LOCAL REGULATI ONS

This project is in conpliance with the National Environmental policy Act of
1969, as anended. The construction project does not significantly alter

| and use. [AM #0003] No hazardous mmterials have been stored in the
surroundi ng area and there are no underground storage tanks associated with
the site. There has been no petroleum oil, or lubricants stored in the
project area. The site is not in a threatened and endangered bird habitat
and there are no significant archeol ogical resources. There are no
floodplain, agricultural land, or wetland inpacts associated with this
project construction. In accordance with [ AM 0003] the Record of

Consi deration (REC), dated June 2000, has determ ned that the project site
is qualified for categorical exclusion No. A-7, Appendix A AR-200-2

The Contractor shall conply with all applicable Federal environnmental
statutes, which include a provision to observe state, |ocal and
envi ronnent al regul ati ons during construction

PART 8 MAI NTENANCE AND | NSPECTI ON PROCEDURES

The Contractor shall conduct inspection of erosion and sedi nent structura
controls at each construction area. All pollution prevention structura
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controls nmeasures shall be inspected, the specific criteria and frequency
i ncl udes:

(1) During rainfall season - once every seven (7) days and within 24 hours
after any storm event greater than 13nm (0.5 inches).

(2) During seasonal dry periods where average rainfall is |ess than 500mm
(20 inches)- once a nonth and within 24 hours after any storm event greater
than 13mm (0.5 inches).

(3) When sites have been tenporarily or final stabilized - once a nonth.

The i nspector shall thoroughly understand the requirenents of the
Contractor's SWPP and shall have a basic know edge of the engineering
principles for reducing runoff pollution

Tenporary stabilization or grading shall be inspected for erosion and soi
loss fromthe site. Tenporary erosion control neasures shall be inspected
for bare spots and washouts. Di scharge points shall be inspected for
signs of erosion or sedinment. Locations where vehicles enter and | eave the
site shall be checked for signs of off-site sedinment tracking, including
erosion control structure at material borrow, disposal, excavated, and
stockpil ed areas. The BMP and pol |l ution control maintenance procedures
shall be reviewed for adequate erosion control by the Contractor during
construction. All deficiencies shall be recorded in the Inspection and
Mai nt enance Report posted at the project bulletin board and subnmit to the
Contracting Officer after each inspection. The Contractor shall inplenent
corrections to these problenms within seven (7) cal endar days after

i nspection and revise the SWPPP. After final stabilization has been

achi eved, the Contractor shall inspect the site once a nonth until final

i nspection and project acceptance by the Contracting Oficer

PART 9 MATERI AL | NVENTORY

All materials or substances brought on-site during construction shall have
a Material Safety Data Sheet (MSDS) available to the Contracting O ficer
These materials include concrete, paints, sealants, petrol eum based
products, cleaning solvents, fertilizers, tar, asphalt, and stee
reinforcing bars. The list of materials shall be stated in the
Contractor's detail ed SWPPP

PART 10 NON- STORM WATER DI SCHARGE

Non-storm wat er di scharge shall not be allowed during construction of the
project in accordance with 63 FR 128, July 6, 1998, except for energency
fire-fighting flows and other flows |listed in the follow ng:

(1) vehicle wash water if detergents are not used,

(2) dust control runoff in accordance with pernit conditions,

(3) fire Hydrant fl ushing,

(4) potable water sources including water |ine flushing

(5) uncontam nated ground water resulting fromdewatering activities

(6) irrigation drainage

(7) routine external building wash down whi ch does not use detergent

(8) wash water from pavenment with no spilled or |eaked toxic or hazardous
mat eri al and no detergent

(9) air conditioning condensate
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(10) spring water
(11) foundation or footer drain water where flows are not contam nated with
process material such as sol vent

In addition, any spill of a hazardous substance in excess of reporting
quantities shall be reported as required under 40 CFR 110. Spill
contai nnent, notification, and clean-up in accordance with applicable
Federal, State, and Local regulations, and to the satisfaction of the
Contracting Oficer shall be required.

PART 11 CONTRACTOR COMPLI ANCE

The Contractor shall use this basic SWPPP to prepare a detailed SWPPP t hat
i ncl udes both narrative and drawi ngs (Erosion and Sedi ment Control Plans).
The detailed SWPPP shall state the following as a minimum (1) the project
start and conpletion dates, (2) bid options to be executed with the
project, (3) construction phasing requirenents, sequence of construction
activities, and pollution control neasures, (4) discussion of the BMP and

i npl ementation during project execution, (5) identify the list of materials
brought on site, (6) runoff conputation of each drainage area (see
paragraph 4.1), and (7) revised Erosion and Sedinment Control Plans to
include all locations that require structural controls (i.e. site entrance
and exit, staging, stockpiled and borrowed areas, and di sposal area for
both on site and off site locations), and the type of storm control
structures.

Bei ng responsible for the daily operations at the construction site and

i nspection of the established controls in accordance with the NPDES permt
requi renments. The Contractor shall subnit the detailed SWPPP (i ncl uding
the revised Stormvater Control Plans), and a Notice of Intent (NO) for the
St or mwvat er Di scharges Associated with Industrial Activity under NPDES
Ceneral Permit to EPA. The NO (EPA Form 3510-6) shall be subnmitted no

| ater than 48 hours before start of construction. A separate NO is

requi red for each construction contract or each phase of the construction
activities. The mailing address for NO submttal is:

St ormwat er Notice of Intent (4203),
USEPA, 401 M Street, SW
Washi ngton, D. C. 20460

The Contractor's detailed SWPPP (including the revised Stornwater Control
Pl ans) and a copy of subnmitted NO shall be provided to the Contracting
O ficer before start of construction. A copy of the U S. Arny Corps of
Engi neers NO (obtained fromthe Contracting O ficer), the Contractor's
NO , and a brief project description shall be posted on the project
bulletin board. The Contractor's detailed SWPP shall be kept on-site at
all times. During construction, the Contractor shall performwork as
requi red per paragraph, MAI NTENANCE AND | NSPECTI ON PROCEDURES in this
secti on.

No |ater than 10 worki ng days after acceptance of final stabilization, the
Contractor shall submt the Notice of Term nation (NOT), EPA Form 3510-7 to
EPA. Two copies of the subnmtted NOT shall be provided to the Contracting
Oficer's project file. EPA Forns are available on web site at

http://ww. epa. gov/earthlr6/6en/w forns.htm It is not required but the
Contractor may choose to provide the NOT to the Environnmental Division of
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the Fort Worth District. The Environmental Division shall file both the
USACE and Contractor's NOT to EPA to facilitate project closeout. The
mai | i ng address for the Contractor's prepared and signed NOT is:

ATT: Dr. Hank Jarboe,

CESWF- EV- EE ( RM 3Al14)

U. S. Arnmy Corps of Engineers

819 Tayl or Street

Fort Worth, TX 76102-0300
PART 12 ATTACHVENTS

12.1 OMNER CERTI FI CATI ON

SECTI ON 01420 Page 10



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

OMNER CERTI FI CATI ON
FOR
SOLDI ER SERVI CE CENTER
FORT HOOD, TEXAS

| certify under penalty of law that this docunent and all attachnments were
prepared under nmy direction or supervision in accordance with a system
designed to assure that qualified personnel properly gathered and eval uated
the informati on submtted. Based on ny inquiry of the person or persons
who managed the system or those persons directly responsible for gathering
the information, the information subnitted is to the best of ny know edge
and belief, true, accurate, and conplete. | amaware that there are
significant penalties for subnmitting false information, including the
possibility of fine and inprisonnment for know ng viol ations.

M CHAEL J. MOCEK, P.E.
DEPUTY DI STRI CT ENG NEER

Date Certified:

Attachnents:

Sheet No. Title

c1 PRQJECT LOCATI ON MAP

c2 BASE BID + BID OPTIONS 2, 3, &4

c8 PHASI NG PLAN - NEW WORK

H4 EROSI ON AND SEDI MENT CONTROL PLAN 1

H5 EROSI ON AND SEDI MENT CONTROL PLAN 2

H5 EROSI ON AND SEDI MENT CONTROL PLAN 3

H7 EROSI ON AND SEDI MENT CONTRCL STRUCTURAL DETAI LS
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12.2 STORMMATER POLLUTI ON PREVENTI ON PLAN

STORMMTER POLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT

I NSPECTOR: DATE:

I NSPECTOR' S
QUALI FI CATI ON:

DAYS SI NCE LAST RAI NFALL: AMOUNT OF LAST RAI NFALL: I NCHES

STABI LI ZATI ON MEASURES

AREA DATE SI NCE DATE OF STABI LI ZED? STABI LI ZED CONDI TI ON
LAST NEXT ( YES/ NO?) W TH
DI STURBANCE DI STURBANCE

STABI LI ZATI ON REQUI RED:

TO BE PERFORMED BY: ON or BEFORE:
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STORMMATER POLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT

OTHER CONTROLS - STABI LI ZED CONSTRUCTI ON ENTRANCE

'S MUCH SEDI MENT ARE DUST AND DOES ALL TRAFFI C USE  ARE ASSCCI ATED

TRACKED ONTO SEDI MENT CONTROL THE STABI LI ZED DRAI NAGE

THE ROAD? MEASURES ENTRANCE TO THE STRUCTURES
WORKI NG? SI TE? WORKI NG?

MAI NTENANCE REQUI RED FOR CONSTRUCTI ON ENTRANCE:

TO PERFORMED BY: ON OR BEFORE:

OTHER CONTROLS - DEVELOP SI TE SPECI FI C TABLES AS NEEDED

FOR ALL STABI LI ZATI ON MEASURES, STRUCTURAL, AND NON- STRUCTURAL CONTRCOLS

CHANGES/ CORRECTI ONS REQUI RED I N POLLUTI ON PREVENTI ON PLAN:

REASONS FOR CHANGES:

I NSPECTOR' S Sl GNATURE: DATE:
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STORMMATER POLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT

MAI NTENANCE REQUI RED FOR SEDI MENT BASI N(S) :

TO BE PERFORMED BY: ON OR BEFORE:

STRUCTURAL CONTROLS - SILT FENCE(S)

FROM TO IS THE BOTTOM OF IS THE FABRIC HOW DEEP | S
THE FABRI C STILL I N GOCD THE SEDI MENT?
BURI ED? CONDI TI ON?

MAI NTENANCE REQUI RED FOR THE SI LT FENCE (S):

TO BE PERFORMED BY: ON OR BEFORE:
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STORMMATER POLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT

STRUCTURAL CONTROLS - EARTH DI KES( S)

FROM TO I S DI KED STABI LI ZED? I S THERE EVI DENCE
OF WASH- QUT OR OVERTOPPI NG?

MAI NTENANCE REQUI RED FOR THE EARTH DI KE( S) :

TO BE PERFORMED BY: ON OR BEFORE:
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-- End of Section --
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SECTI ON 04200
MASONRY
AVE 0003
PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ACl | NTERNATI ONAL ( ACl)
ACl SP-66 (1994) ACI Detailing Manua

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

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Stee

Bars for Concrete Reinforcenent

ASTM C 67 (1998a) Sanpling and Testing Brick and
Structural Clay Tile

ASTM C 90 (1998) Load bearing Concrete Masonry Units

ASTM C 91 (1998) Masonry Cenent

ASTM C 129 (1997) Nonl oadbeari ng Concrete Masonry
Units

ASTM C 140 (1998b) Sanpling and Testing Concrete

Masonry Units

ASTM C 216 (1998) Facing Brick (Solid Masonry Units
Made from Clay or Shal e)

ASTM C 270 (1997ael) Mortar for Unit Masonry

ASTM C 476 (1998) Grout for Masonry

ASTM C 494 (1998) Chenical Adm xtures for Concrete

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal
I nsul ation
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ASTM C 641 (1982; R 1991) Staining Materials in
Li ght wei ght Concrete Aggregates

ASTM C 652 (1997) Hollow Brick (Hollow Masonry Units
Made From Cl ay or Shal e)

ASTM C 780 (1996) Preconstruction and Construction
Eval uati on of Mortars for Plain and
Reinforced Unit Masonry

ASTM C 1019 (1989a; R 1998) Sanmpling and Testing G out
AME 0001
ASTM C 1289 (1998) Faced Rigid Cellular

Pol yi socyanurate Thermal Insul ation Board

ASTM D 2000 (1998c) Rubber Products in Autonotive
Applications

ASTM D 2240 (1997el ) Rubber Property - Duroneter
Har dness
ASTM D 2287 (1996) Nonrigid Vinyl Chloride Polynmer and

Copol ymer Mol di ng and Extrusi on Conpounds

ASTM E 119 (1998) Fire Tests of Building Construction
and Materials

1.2 SUBM TTALS

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

SD- 01 Data
Clay or Shale Brick; GA. AM¥ 0001 Concrete nmamsonry units; GA
Manuf acturer's descriptive data.

SD- 04 Dr awi ngs
Masonry Work; GA.
Drawi ngs including plans, elevations, and details of wall reinforcenent;
details of reinforcing bars at corners and wall intersections; offsets;
tops, bottoms, and ends of walls; control and expansion joints; and wall
openings. Bar splice locations shall be shown. Draw ngs shall be provided
showi ng the location and | ayout of glass block units. Bent bars shall be

identified on a bending diagram and shall be referenced and | ocated on the
drawi ngs. Wall dinensions, bar clearances, and wall openings greater than

one masonry unit in area shall be shown. No approval will be given to the
shop drawi ngs until the Contractor certifies that all openings, including
those for nechanical and electrical service, are shown. |[If, during
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construction, additional nmasonry openings are required, the approved shop
drawi ngs shall be resubmitted with the additional openings shown along with
the proposed changes. Location of these additional openings shall be
clearly highlighted. The mninmmscale for wall elevations shall be 1/4
i nch per foot. Reinforcenent bending details shall conformto the
requi renents of ACI SP-66.

SD-08 Statenents
Col d Weat her Installation; GA
Col d weat her construction procedures.

SD- 09 Reports

Ef fl orescence Test; GA. Field Testing of Mortar; GA. Field Testing of
Grout; GA. Prismtests; GA. Masonry Cenent; GA. Fire-rated CMJ, GA

Test reports from an approved i ndependent | aboratory. Test reports on a
previously tested material shall be certified as the sane as that proposed
for use in this project.
Speci al Inspection; GA.
Copi es of masonry inspector reports.

SD-13 Certificates
Clay or Shale Brick; FIO. Concrete Masonry Units (CWMJ); FIO Contr ol
Joint Keys; FIO  Anchors, Ties, and Bar Positioners; FIO Expansion-Joint
Materials; FIO Joint Reinforcenment; FIO Reinforcing Steel Bars and Rods
; FIO. Masonry Cenent; FIO  Mrtar Coloring; FIO AM¢ 0001 Pr ecast
Concrete Itens; FIO. Mrtar Adm xtures; FIO  Gout Admi xtures; FIO AW
0001

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

AME 0001
SD- 14 Sanpl es

Concrete Masonry Units (CWMJ); GA. AME 0001 Clay or Shale Brick; GA

Anchors, Ties, and Bar Positioners; GA
Two of each type used.

Expansi on-Joi nt Material; GA.

One piece of each type used.

Joint Reinforcement; GA
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One piece of each type used, including corner and wall intersection pieces,
showi ng at | east two cross wres.

AM¢ 0001
ues.

Port abl e Panel ; GA

One panel of clay or shale brick, 2 feet by 2 feet, containing
approximately 24 brick facings to establish range of color and texture

1.3 SAMPLE MASONRY PANELS

After material sanples are approved and prior to starting masonry work,
sanpl e masonry panels shall be constructed for each type and col or of
masonry required. At |east 48 hours prior to constructing the sanple pane
or panels, the Contractor shall submit witten notification to the
Contracting Officer's Representative. Sanple panels shall not be built in,
or as part of the structure, but shall be |ocated where directed

1.3.1 Configuration

Panel s shall be L-shaped or otherw se configured to represent all of the
wal | el ements. Panels shall be of the size necessary to denonstrate the
acceptabl e | evel of workmanship for each type of masonry represented on the
project. The mninmum size of a straight panel or a | eg of an L-shaped
panel shall be 8 feet long by 6 feet high

1.3.2 Conposition

Panel s shall show full color range, texture, and bond pattern of the
masonry work. The Contractor's nmethod for nortar joint tooling; grouting
of reinforced vertical cores, collar joints, bond beans, and lintels;

posi tioning, securing, and | apping of reinforcing steel; positioning and

| appi ng of joint reinforcenment (including prefabricated corners); and

cl eaning of masonry work shall be denonstrated during the construction of
the panels. Installation or application procedures for anchors, wall ties,
AME 0001 CMJ control joints, brick expansion joints, AWM 0001 flashing,
brick soldier, row |l ock courses and weep holes shall be shown in the sanple
panels. The panels shall contain a nmasonry bonded corner that includes a
bond beam corner. Panels shall show installation of electrical boxes and
conduit. Panels that represent reinforced masonry shall contain a 2 foot
by 2 foot opening placed at | east 2 feet above the panel base and 2 feet
away fromall free edges, corners, and control joints. Required
reinforcing shall be provided around this opening as well as at wal

corners and control joints.

1.3.3 Construction Met hod

Where anchored veneer walls are required, the Contractor shall denpnstrate
and recei ve approval for the nethod of construction; i.e., either bring up
the two wthes together or separately, with the insulation and appropriate
ties placed within the specified tol erances across the cavity. Tenporary
provi sions shall be denonstrated to preclude nortar or grout droppings in
the cavity and to provide a clear open air space of the di nensions shown on
the drawi ngs. Where nasonry is to be grouted, the Contractor shal
denonstrate and recei ve approval on the nethod that will be used to bring

SECTI ON 04200 Page 4



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

up the masonry wythes; support the reinforcing bars; and grout cells, bond
beanms, lintels, and collar joints using the requirenments specified herein
If sealer is specified to be applied to the masonry units, sealer shall be
applied to the sanple panels. Panels shall be built on a properly designed
concrete foundati on.

1.3.4 Usage

The conpl eted panels shall be used as the standard of workmanship for the
type of mmsonry represented. Masonry work shall not comrence until the
sanpl e panel for that type of masonry construction has been conpl eted and
approved. Panels shall be protected fromthe weather and construction
operations until the masonry work has been conpl eted and approved. After
conpl etion of the work, the sanple panels, including all foundation
concrete, shall becone the property of the Contractor and shall be renoved
fromthe construction site.

1.4 DELI VERY, HANDLI NG, AND STORAGE

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

1.4.1 Masonry Units

Concrete masonry units shall be covered or protected fromincl ement weather
and shall conformto the npisture content as specified in ASTM C 90 when
delivered to the jobsite. 1In addition, glass block units shall be stored
with their finish surfaces covered. Prefabricated lintels shall be marked
on top sides to show either the lintel schedule nunber or the nunber and
size of top and bottom bars

1.4.2 Rei nforcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcenent shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of loose mll|l scale and rust.

1.4.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and other packaged materials shall be delivered in unopened
containers, plainly marked and | abel ed with manufacturers' nanmes and
brands. Cenentitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenent shall be handled in a manner
that will prevent the inclusion of foreign materials and damage by water or
danpness. Sand and aggregates shall be stored in a manner to prevent
contam nati on or segregation

AME 0001
PART 2 PRODUCTS
2.1 CGENERAL REQUI REMENTS
The source of materials which will affect the appearance of the finished

wor k shall not be changed after the work has started except with
Contracting Officer's approval
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2.2 CLAY OR SHALE BRI CK

Col or range and texture of clay or shale brick shall be as indicated and
shall conformto the approved sanple. G ade SWshall be used for brick in
contact with earth or grade and for all exterior work. Brick shall be
tested for efflorescence. Clay or shale brick units shall be delivered
factory-bl ended to provide a uniform appearance and col or range in the
conpl eted wal |

2.2.1 Clay or Shale Brick

Solid clay or shale brick shall conformto ASTM C 216, Type FBS. Brick

si ze shall be nodul ar and the nom nal size of the brick used shall be 3 5/8
i nches thick, 2 1/4 inches wide, and 7 5/8 inches |long. M ninmm
conpressive strength of the brick shall be 2500 psi

2.3 CONCRETE MASONRY UNITS (CMY)

Hol | ow and solid concrete masonry units shall conformto ASTM C 90, Type |
medi um wei ght. Cenent shall have a | ow al kali content and be of one brand

2.3.1 Aggr egat es

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

2.3.2 Ki nds and Shapes

Units shall be nodular in size and shall include closer, janmb, header
lintel, and bond beam units and special shapes and sizes to conplete the
work as indicated. |In exposed interior masonry surfaces, units having a

bul I nose shall be used for vertical external corners except at door

wi ndow, and | ouver janbs. Radius of the bullnose shall be 1 inch. Units
used in exposed masonry surfaces in any one building shall have a uniform
fine to nmediumtexture and a uniform col or

AM¢ 0001
AM¢ 0001
2.4 PRECAST CONCRETE | TEMS

AME 0001 Lintel sAM# 0001 and splash bl ocks and door sills shall be
factory-made units froma plant regularly engaged in produci ng precast
concrete units. Unless otherw se indicated, concrete shall be 4,000 ps

m ni mum conform ng to Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE usi ng
1/2 inch to No. 4 nom nal -size coarse aggregate, and m ni mum rei nforcenent
shall be the reinforcenment required for handling of the units. C earance
of 3/4 inchshall be maintained between reinforcement and faces of units.
Unl ess precast-concrete itens have been subjected during manufacture to
sat ur at ed- st eam pressure of at |east 120 pounds per square inch for at

|l east 5 hours, the itens, after casting, shall be either danp-cured for 24
hours or steamcured and shall then be aged under cover for 28 days or
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| onger. Cast-concrete nmenbers wei ghing over 80 pounds shall have built-in

| oops of gal vanized wire or other approved provisions for |lifting and
anchoring. AM¢ 0001 Exposed-to-view surfaces shall be free of surface
voi ds, spalls, cracks, and chi pped or broken edges. Precast units
exposed-to-view shall be of uniform appearance and color. Unless otherw se
specified, units shall have a snmoboth dense finish. Prior to use, each item
shall be wetted and inspected for crazing. |Itens show ng evidence of
dusting, spalling, crazing, or having surfaces treated with a protective
coating will be rejected

2.4.1 Lintel s

Precast lintels, unless otherwi se shown, shall be of a thickness equal to
the wall and reinforced with two No. 4 bars for the full length. Top of
lintels shall be | abeled "TOP" or otherw se identified and each linte
shall be clearly nmarked to show | ocation in the structure

2.4.2 Spl ash Bl ocks

Spl ash bl ocks shall be as detailed. Reinforcenment shall be the
manuf acturer's standard

2.5 MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270 except Type S cenent-linme nortar proportions shall be 1 part
cenent, 1/2 part line and 4-1/2 parts aggregate; when masonry cenent ASTM C
91 is used the maximum air content shall be linmted to 12 percent and
performance equal to cenent-linme nortar shall be verified. Verification of
masonry cenent performance shall be based on ASTM C 780 and ASTM C 1072
Cenent shall have a |low al kali content and be of one brand. Aggregates
shall be fromone source. Coarse aggregate shall neet gradation

requi renents of ASTM C 404 and fine aggregate shall conply with

requi renents of ASTM C 144.

2.5.1 Adni xt ures

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

2.5.2 Col ori ng

Mortar coloring shall be added to the nortar used for exposed masonry
surfaces to produce a uniformcolor as indicated in Section AM¢ 0001 09915
,- COLOR SCHEDULE. Mortar coloring shall not exceed 3 percent of the

wei ght of cenent for carbon black and ten percent of the weight of cenent
for all other pignments. Mortar coloring shall be chemically inert, of
finely ground linme proof pignment, and furnished in accurately pre-neasured
and packaged units that can be added to a measured anount of cenent.

2.6 GROUT
Grout shall conformto ASTM C 476. Cenent used in grout shall have a | ow

al kali content. Gout slunp shall be between 8 and 10 inches. G out shal
be used subject to the linmtations of Table Ill. Proportions shall not be
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changed and materials with different physical or chenm cal characteristics
shall not be used in grout for the work unless additional evidence is
furnished that the grout neets the specified requirenents. Coar se
aggregate shall neet gradation requirenents of ASTM C 404 and fine
aggregate shall conply with requirenments of ASTM C 144.

2.6.1 Adni xt ures

In cold weat her, a non-chloride based accel erati ng adnm xture may be used

subj ect to approval. Accelerating adm xture shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

2.6.2 G out Barriers

G out barriers for vertical cores shall consist of fine nesh wre,
fiberglass, or expanded netal.

2.7 ANCHORS, TIES, AND BAR PGCSI TI ONERS

Anchors and ties shall be fabricated wi thout drips or crinps and shall be
zinc-coated in accordance with ASTM A 153/ A 153M Class B-2. Steel wire
used for anchors and ties shall be fabricated fromsteel wire confornming to
ASTM A 82. Anchors and ties shall be sized to provide a mninmumof 5/8 inch
nortar cover from either face.

2.7.1 vall Ties

Wal| ties shall be rectangul ar-shaped or Z-shaped fabricated of 3/16 inch
di ameter zinc-coated steel wire. Rectangular wall ties shall be no |ess
thand4 inches wide. WAall ties nay also be of a continuous type conform ng
to paragraph JO NT REI NFORCEMENT. Adjustable type wall ties, if approved
for use, shall consist of two essentially U-shaped el enents fabricated of
3/16 inch dianeter zinc-coated steel wire. Adjustable ties shall be of the
double pintle to eye type and shall allow a maxi nrum of 1/2 inch
eccentricity between each elenent of the tie. Play between pintle and eye
openi ng shall be not nore than 1/16 inch. The pintle and eye el enents
shall be fornmed so that both can be in the sanme pl ane.

2.7.2 Adj ust abl e Anchors

Adj ust abl e anchors shall be 3/16 inch dianmeter steel wre,

triangul ar-shaped. Anchors attached to steel shall be 5/16 inch dianeter
steel bars placed to provide 1/16 inch play between flexible anchors and
structural steel nenbers. Spacers shall be welded to rods and col ums.
Equi val ent wel ded-on steel anchor rods or shapes standard with the

fl exi bl e-anchor manufacturer may be furni shed when approved. Wl ds shall
be cl eaned and given one coat of zinc-rich touch up paint.

2.7.3 Bar Positioners
Bar positioners, used to prevent displacenent of reinforcing bars during
the course of construction, shall be factory fabricated from 9 gauge steel
wire or equivalent, and coated with a hot-dip gal vanized finish. Not nore

than one wire shall cross the cell.

2.8 JO NT REI NFORCEMENT
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Joint reinforcenent shall be factory fabricated fromsteel w re conform ng
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
reinforcenent used for wall ties. Wre shall have zinc coating conform ng
to ASTM A 153/ A 153M Class B-2. Al wires shall be a m ninmum of 9 gauge
Rei nf orcenent shall be | adder type design, having one longitudinal wire in
the nortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenent shall be placed a mninmum of 5/8 inch cover
fromeither face. The distance between cross wires shall not exceed 16

i nches. Joint reinforcenment for straight runs shall be furnished in flat
sections not less than 10 feet long. Joint reinforcenent shall be provided
with factory fornmed corners and intersections. |If approved for use, joint
rei nforcenment may be furnished with adjustable wall tie features.

2.9 REI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
60.

2.10 CONTROL JO NT KEYS

Control joint keys shall be a factory fabricated solid section of natura

or synthetic rubber (or conbination thereof) confornming to ASTM D 2000 or
pol yvi nyl chloride conform ng to ASTM D 2287. The material shall be
resistant to oils and solvents. The control joint key shall be provided
with a solid shear section not less than 5/8 inchthick and 3/8 inch thick
flanges, with a tolerance of plus or mnus 1/16 inch. The control joint
key shall fit neatly, but without forcing, in nasonry unit janb sash
grooves. The control joint key shall be flexible at a tenperature of m nus
30 degrees F after five hours exposure, and shall have a duroneter hardness
of not less than 70 when tested in accordance with ASTM D 2240.

2.11 EXPANSI ON- JO NT MATERI ALS

Backer rod and seal ant shall be adequate to acconmpdate joi nt conpression
equal to 50 percent of the width of the joint. The backer rod shall be
conpressi ble rod stock of polyethylene foam pol yurethane foam butyl
rubber foam or other flexible, nonabsorptive material as reconmrended by
the seal ant manufacturer. Sealant shall conformto Section 07900JO NT
SEALI NG.

2.12 FLASHI NG
Fl ashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL
2.13  WEEP HOLE VENTI LATORS
Weephol e ventilators shall be prefabricated aluminumgrill type vents
designed to prevent insect entry with maxi mumair entry. Ventilators shal
be sized to match nodul ar construction with a standard 3/8 inch nortar
j oi nt.
AM# 0001 2.20 MORTAR COLLECTI ON DEVI CE
Mortar cillection device shall be manufactured of high density

pol yet hyl ene, nylon or recycled polester designed to carch nortar droppings
above the level of the weep holes. The collection device shall allow water
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and air to nove through the device to the weep hol es.
PART 3 EXECUTI ON
3.1 ENVI RONMVENTAL REQUI REMENTS
3.1.1 Hot Weather Installation

The followi ng precautions shall be taken if nasonry is erected when the
anbient air tenperature is nore than 99 degrees F in the shade and the
relative humdity is less than 50 percent. Al masonry materials shall be

shaded fromdirect sunlight; nortar beds shall be spread no nore than 4 feet
ahead of masonry; masonry units shall be set within one m nute of

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

3.1.2 Cold Weather Installation

Before erecting masonry when anbi ent tenperature or nean daily air
tenmperature falls below 40 degrees F, a witten statenment of proposed cold
weat her construction procedures shall be submitted for approval. The
followi ng precautions shall be taken during all cold weather erection

3.1.2.1 Preparation

Ice or snow forned on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry
is dry to the touch. Sections of masonry deened frozen and damaged shal

be renobved before continuing construction of those sections.

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

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

c. Air Tenperature 25 to 20 Degrees F. Sand and m xi ng water shal
be heated to provide nortar tenperatures between 40 degrees F and
120 degrees F. Tenperature of nortar on boards shall be
mai nt ai ned above freezing. Sources of heat shall be used on both
sides of walls under construction. W ndbreaks shall be enpl oyed
when wind is in excess of 15 nph.

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

3.1.2.2 Conpl eted Masonry and Masonry Not Bei ng Worked On
a. Mean daily air tenperature 40 degrees F to 32 degrees F. Masonry

shall be protected fromrain or snow for 24 hours by covering with
weat her -resi stive menbrane.

SECTI ON 04200 Page 10



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

b. Mean daily air tenmperature 32 degrees F to 25 degrees F. Masonry
shall be conpletely covered with weather-resistant nenbrane for 24
hours.

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

d. Mean Daily Tenperature 20 Degrees F and Bel ow. Masonry
tenperature shall be maintai ned above 32 degrees F for 24 hours by
encl osure and suppl enentary heat, by electric heating bl ankets,

i nfrared heat |anps, or other approved nethods.

AM¢ 0001 3.1.2.3
3.2 LAYl NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern. Facing courses shal
be |l evel with back-up courses, unless the use of adjustable ties has been
approved in which case the tol erances shall be plus or mnus 1/2 inch

Each unit shall be adjusted to its final position while nortar is stil

soft and plastic. Units that have been disturbed after the nortar has
stiffened shall be renoved, cleaned, and relaid with fresh mortar. Air
spaces, cavities, chases, expansion joints, and spaces to be grouted shal
be kept free fromnortar and other debris. Units used in exposed masonry
surfaces shall be selected fromthose having the | east anmount of chipped
edges or other inperfections detracting fromthe appearance of the finished
work. Vertical joints shall be kept plunb. Units being laid and surfaces
to receive units shall be free of water filmand frost. Solid units shal
be laid in a non furrowed full bed of nortar. Mrtar for veneer wythes
shall be bevel ed and sl oped toward the center of the wthes fromthe cavity
side. Units shall be shoved into place so that the vertical joints are
tight. Vertical joints of brick and the vertical face shells of concrete
masonry units, except where indicated at control, expansion, and isolation

joints, shall be conpletely filled with nortar. Mrtar will be permtted
to protrude up to 1/2 inch into the space or cells to be grouted. Means
shall be provided to prevent nortar fromdropping into the space below. In

doubl e wthe construction, the inner wthe nmay be brought up not nore than
16 i nches ahead of the outer wthe. Collar joints shall be filled with
nortar or grout during the laying of the facing wthe, and filling shall
not lag the laying of the facing wthe by nore than 8 inches.

3.2.1 Surface Preparation

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

3.2.2 Forms and Shores
Fornms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other damage to supported masonry and

sufficiently tight to prevent | eakage of nortar and grout. Supporting
forns and shores shall not be rempved in | ess than 10 days.
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AM #0003

3.2.2.1 Fiel d conpressive strengths of 1800 psi will be required

3.2.3 Concrete Masonry Units

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

O her units shall be full bedded under both face shells. Head joints shal
be filled solidly with nortar for a distance in fromthe face of the unit
not | ess than the thickness of the face shell. Foundation walls bel ow
grade shall be grouted solid. Janb units shall be of the shapes and sizes
to conformwith wall units. Solid units nmay be incorporated in the nmasonry
wor k where necessary to fill out at corners, gable slopes, and el sewhere as
approved. Double walls shall be stiffened at wall-nmounted pl unbing
fixtures by use of strap anchors, two above each fixture and two bel ow each
fixture, l|ocated to avoid pipe runs, and extending fromcenter to center of
the double wall. Walls and partitions shall be adequately reinforced for
support of wall-hung plunbing fixtures when chair carriers are not
speci fi ed.

3.2. 4 Clay or Shale Brick Units
Brick facing shall be laid with the better face exposed. Brick shall be
laid in running bond with each course bonded at corners, unless otherw se
i ndi cated. Mol ded brick shall be laid with the frog side down. Brick that
is cored, recessed, or has other deformations may be used in sills, treads,
sol di er courses, except where deformations will be exposed to view
3.2.4.1 Wetting of Units
Wetting of clay, shale brick, or hollow brick units having an initial rate
of absorption of nore than 1 gram per mnute per square inch of bed surface
shall be in conformance with ASTM C 67. The nethod of wetting shall ensure
that each unit is nearly saturated but surface dry when laid
3.2.4.2 Solid Units
Bed, head, and collar joints shall be conpletely filled with nortar.
3.2.4.3 Hol l ow Units
Hol I ow units shall be laid as specified for concrete masonry units.

3.2.5 Tol er ances

Masonry shall be laid plunb, true to line, with courses |level. Bond
pattern shall be kept plunb throughout. Corners shall be square unl ess
noted ot herwi se. Except for walls constructed of prefaced concrete masonry
units, masonry shall be laid within the foll ow ng tol erances (plus or nnus
unl ess ot herw se not ed):

TABLE |1
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TOLERANCES

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

I n adj acent masonry units 1/8 inch
In 10 feet 1/4 inch
In 20 feet 3/ 8 inch
In 40 feet or nore 1/ 2 inch
Variations fromthe plunmb for external corners,

expansi on joints, and other conspicuous |ines

In 20 feet 1/4 inch
In 40 feet or nore 1/ 2 inch
Variations fromthe | evel for exposed lintels,

sills, parapets, horizontal grooves, and other

conspi cuous lines

In 20 feet 1/4 inch
In 40 feet or nore 1/ 2 inch
Variation fromlevel for bed joints and top

surfaces of bearing walls

In 10 feet 1/4 inch
In 40 feet or nore 1/ 2 inch
Variations from horizontal |ines

In 10 feet 1/4 inch
In 20 feet 3/ 8 inch
In 40 feet or nore 1/ 2 inch
Variations in cross sectional dinensions of

colums and in thickness of walls

M nus 1/4 inch
Pl us 1/ 2 inch

3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in |lieu of
cut units. Cutting and fitting, including that required to accommpdate the
wor k of others, shall be done by nasonry mechani cs using power masonry
saws. Concrete masonry units may be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the sane surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be nade carefully so that wal
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pl ates, cover plates or escutcheons required by the installation wll
conpletely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openi ngs over 12 inches wi de for pipes, ducts, cable trays, and other wal
penetrations, unless steel sleeves are used

3.2.7 Joi nting
Joints shall be tooled when the nortar is thunbprint hard. Horizonta
joints shall be tooled last. Joints shall be brushed to renove all |oose
and excess nortar. Mrtar joints shall be finished as foll ows:

3.2.7. 1 Fl ush Joints

Joints in conceal ed nmasonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be nmade by cutting

off the nortar flush with the face of the wall. Joints in unparged masonry
wal | s bel ow grade shall be pointed tight. Flush joints for architectura
units, such as fluted units, shall conpletely fill both the head and bed
joints.

3.2.7.2 Tool ed Joints

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

3.2.7.3 Door and W ndow Frane Joints
On the exposed interior side of exterior franmes, joints between franmes and
abutting masonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior franmes, joints between franmes and abutting
masonry wal ls shall be raked to a depth of 3/8 inch

3.2.8 Joi nt W dths
Joint widths shall be as foll ows:

3.2.8.1 Concrete Masonry Units

Concrete masonry units shall have 3/8 inch joints, except for prefaced
concrete masonry units.

3.2.8.2 Bri ck
Brick joint widths shall be the difference between the actual and nom nal
di mensi ons of the brick in either height or length. Brick expansion joint
wi dt hs shall be as shown.

3.2.9 Enbedded Itens
Spaces around built-in itenms shall be filled with nortar. Openings around

flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
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other items required to be built-in shall be enbedded as the masonry work

progresses. Anchors, ties and joint reinforcenent shall be fully enbedded
in the nortar. Cells receiving anchor bolts and cells of the first course
bel ow bearing plates shall be filled with grout.

3.2.10 Unfi ni shed Work

Unfini shed work shall be stepped back for joining with new work. Toot hing
may be resorted to only when specifically approved. Loose nortar shall be
renmoved and the exposed joints shall be thoroughly cl eaned before | aying
new wor K.

3.2.11 Masonry WAl |l Intersections

Each course shall be masonry bonded at corners and el sewhere as shown.
Masonry wal |l s shall be anchored or tied together at corners and

i ntersections with bond beam rei nforcenent and prefabricated corner or tee
pi eces of joint reinforcenent as shown.

3.2.12 Partitions

Partitions shall be continuous fromfloor to underside of floor or roof
deck where shown. Openings in firewalls around joists or other structura
nmenbers shall be filled as indicated or approved. Were suspended ceilings
on both sides of partitions are indicated, the partitions other than those
shown to be continuous nay be stopped approximtely 4 inches above the
ceiling level. An isolation joint shall be placed in the intersection

bet ween partitions and structural or exterior walls as shown. Interior
partitions having 4 inch nonmnal thick units shall be tied to intersecting
partitions of 4 inch units, 5 inches into partitions of 6 inch units, and

7 inches into partitions of 8 inch or thicker units. Cells within vertica
pl ane of ties shall be filled solid with grout for full height of partition
or solid masonry units may be used. Interior partitions having nmasonry
wal |l s over 4 inches thick shall be tied together with joint reinforcenent.
Partitions containing joint reinforcenent shall be provided with
prefabricated pieces at corners and intersections or partitions.

3.3 ANCHORED VENEER CONSTRUCTI ON

The i nner and outer wythes shall be conpletely separated by a continuous

ai rspace as shown on the drawings. Both the inner and the outer wythes
shall be laid up together except when adjustable joint reinforcenent
assenblies are approved for use. When both wythes are not brought up

toget her, through-wall flashings shall be protected from damage until they
are fully enclosed in the wall. The airspace between the wthes shall be
kept clear and free of nortar droppings by tenporary wood strips laid on
the wall ties and carefully lifted out before placing the next row of ties.
A coarse gravel or drainage material shall be placed behind the weep hol es
in the cavity to a mininmumdepth of 4 inches of coarse aggregate or 10

i nches of drainage material to keep nortar droppings from pluggi ng the weep
hol es.

3.4 WEEP HOLES
Weep hol es shall be provided not nore than AM# 0001 16 inches on centers in

nortar joints of the exterior wythe above wall flashing, over foundations,
bond beans, and any other horizontal interruptions of the cavity. Wep
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hol es shall be constructed using weep hole ventilators. O her approved
nmet hods may be used for providing weep holes. Wep holes shall be kept
free of nortar and other obstructions.

3.5 MORTAR COLLECTI ON DEVI CES

Mortar collection devices shall be installed at all |ocations where weep
hol es are required, as stated above.

3.6 AM¢ 0001 3.7
3.7 MORTAR

Mortar shall be mxed in a nmechanically operated nortar mxer for at |east
3 mnutes, but not nore than 5 minutes. Measurenent of ingredients for
nortar shall be by volume. Ingredients not in containers, such as sand,
shall be accurately neasured by the use of measuring boxes. Water shall be
m xed with the dry ingredients in sufficient anobunt to provide a workabl e
m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of |oss of water through evaporation
shall be retenpered by adding water to restore the proper consistency and
wor kability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after m xing shall be discarded

3.8 REI NFORCI NG STEEL

Rei nf orcenent shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which mght destroy or reduce its bond prior to

pl acing grout. Bars with kinks or bends not shown on the draw ngs shal

not be used. Reinforcenent shall be placed prior to grouting. Unless
otherwi se indicated, vertical wall reinforcement shall extend to within 2

i nches of tops of walls.

3.8.1 Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndi cated on the drawings. A mininmum clearance of 1/2 inchshall be

mai nt ai ned between the bars and masonry units. M ni mum cl earance between
paral l el bars shall be one dianeter of the reinforcenent. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at internediate intervals of not nore than 192

di ameters of the reinforcenent. Colum and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcenent and shall not be placed in horizontal bed joints.

3.8.2 Splices
Bars shall be |l apped a m ninmum of 48 dianeters of the reinforcenent.
Wel ded or nechani cal connections shall develop at |east 125 percent of the
specified yield strength of the reinforcenent.
3.9 JO NT RElI NFORCEMENT
Joint reinforcenent shall be installed at 16 inches on center or as
i ndi cated. Reinforcenent shall be |apped not |ess than

6 i nches. Prefabricated sections shall be installed at corners and wal
intersections. The longitudinal wires of joint reinforcenment shall be
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pl aced to provide not |less than 5/8 inch cover to either face of the unit.
3.10 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plunbing, heating, or other
nmechani cal fixtures, voids at door and w ndow janbs, and ot her i ndicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openings. Walls below grade, lintels, and bond beans shall be filled solid
with grout. Units other than open end units nmay require grouting each
course to preclude voids in the units. Gout not in place within 1-1/2
hours after water is first added to the batch shall be discarded

Sufficient tinme shall be allowed between grout |lifts to preclude

di spl acenent or cracking of face shells of masonry units. [f blowouts,
flow outs, msalignnment, or cracking of face shells should occur during
construction, the wall shall be torn down and rebuilt.

3.10.1 Vertical Grout Barriers for Fully Gouted Wall s

Grout barriers shall be provided not nore than 30 feet apart, or as
required, to limt the horizontal flow of grout for each pour

3.10.2 Hori zontal Grout Barriers

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

3.10.3 G out Hol es and Cl eanouts
3.10.3.1 G out Hol es

Grouting holes shall be provided in slabs, spandrel beans, and ot her

i n-pl ace overhead construction. Holes shall be | ocated over vertica
reinforcing bars or as required to facilitate grout fill in bond beans.
Addi ti onal openings spaced not nore than 16 inches on centers shall be
provi ded where grouting of all hollow unit masonry is indicated. Openings
shall not be less than 4 inches in dianeter or 3 by 4 inches in horizonta
di mensi ons. Upon conpl etion of grouting operations, grouting hol es shal
be plugged and finished to match surroundi ng surfaces.

3.10.3.2 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout hol es shall be provided at the bottom of every pour in cores
containing vertical reinforcenent when the height of the grout pour exceeds
5 feet. \Where all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to permt
cleaning of all cells. Cleanout holes shall be provided at a maxi mum
spaci ng of 32 inches where all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
for nore than 4 hours. Cleanouts shall not be Iess than 3 by 4 inch

openi ngs cut fromone face shell. Mnufacturer's standard cutout units may
be used at the Contractor's option. C eanout holes shall not be closed
until masonry work, reinforcenent, and final cleaning of the grout spaces
have been conpleted and i nspected. For walls which will be exposed to
view, cleanout holes shall be closed in an approved manner to nmatch
surroundi ng masonry.
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3.

10. 4 Grouti ng Equi pnent
10.4.1 G out Punps

Punpi ng through al um num tubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contam nation. Upon conpletion of each day's punping,
waste materials and debris shall be renmoved from the equi pnrent, and

di sposed of outside the masonry.

10. 4.2 Vi brators

Internal vibrators shall maintain a speed of not |ess than 5,000 inpul ses
per m nute when subnerged in the grout. At |east one spare vibrator shal
be maintained at the site at all tinmes. Vibrators shall be applied at

uni formy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be |imted to tinme necessary to
produce satisfactory consolidation w thout causing segregation

.10.5 G out Pl acenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in two-wythe solid unit masonry cavity until nortar
joints have set for at |east 3 days during hot weather and 5 days during
cold danp weather. Gout shall not be placed in hollow unit masonry unti
nortar joints have set for at |east 24 hours. Gout shall be placed using
a hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces without segregation of the aggregates. Vibrators shall not be
inserted into lower pours that are in a senmi-solidified state. The hei ght
of grout pours and type of grout used shall be linmted by the dinensions of
grout spaces as indicated in Table Ill1. Lowlift grout nethods nmay be used
on pours up to and including 5 feet in height. High-lift grout nethods
shall be used on pours exceeding 5 feet in height.

.10.5.1 Low-Li ft Met hod

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

settl enment has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem -solidified state. Lowlift grout shall be used subject
to the limtations of Table |11

.10.5.2 Hi gh-Lift Method

Mortar droppings shall be cleaned fromthe bottom of the grout space and
fromreinforcing steel. MNMbrtar protruding nore than 1/4 inch into the
grout space shall be renobved by dislodging the projections with a rod or
stick as the work progresses. Reinforcing, bolts, and enbedded connections
shall be rigidly held in position before grouting is started. CMJ units
shall not be pre-wetted. Gout, fromthe m xer to the point of deposit in
the grout space shall be placed as rapidly as practical by punping and
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pl aci ng nmet hods which will prevent segregation of the m x and cause a
m ni mum of grout splatter on reinforcing and masonry surfaces not being
i mredi ately encased in the grout lift. The individual lifts of grout shal

be limted to 4 feet in height. The first lift of grout shall be placed to
a uniform height within the pour section and vibrated thoroughly to fil

all voids. This first vibration shall follow inmediately behind the
pouring of the grout using an approved nechanical vibrator. After a
waiting period sufficient to permt the grout to beconme plastic, but before
it has taken any set, the succeeding |ift shall be poured and vibrated 12
to 18 inches into the preceding lift. |[If the placing of the succeeding
lift is going to be del ayed beyond the period of workability of the
precedi ng, each lift shall be reconsolidated by reworking with a second

vi brator as soon as the grout has taken its settlenment shrinkage. The

wai ting, pouring, and reconsolidation steps shall be repeated until the top
of the pour is reached. The top lift shall be reconsolidated after the
required waiting period. The high-lift grouting of any section of wal

bet ween vertical grout barriers shall be conpleted to the top of a pour in
one working day unless a new series of cleanout holes is established and
the resulting horizontal construction joint cleaned. High-lift grout shal
be used subject to the limtations in Table I11I

TABLE 111
POUR HEI GHT AND TYPE OF GROUT FOR VARI QUS GROUT SPACE DI MENSI ONS

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

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

(1) The actual grout space or cell dinension must be |larger than the
sum of the followi ng itens:
a) The required m ni mum di mensi ons of total clear areas given in
the tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the dianeters of the horizonta
reinforcing bars within a cross section of the grout space or cell

(2) The m nimmum di mensions of the total clear areas shall be nade up

of one or nore open areas, with at |east one area being 3/4 inchor
greater in wdth.
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(3) For grouting spaces between masonry wyt hes.

(4) Where only cells of hollow masonry units containing reinforcenment
are grouted, the maxi mum hei ght of the pour shall not exceed the
di stance between horizontal bond beans.

3.11 CONTROL JOI NTS

Control joints shall be provided as indicated and shall be constructed by
using nortar to fill the head joint special control-joint units sash janb
units with control joint key open end stretcher units in accordance with
the details shown on the drawi ngs. Sash janb units shall have a 3/4 by 3/4
i nch groove near the center at end of each unit. The vertical nortar joint
at control joint |locations shall be continuous, including through all bond
beanms. This shall be acconplished by utilizing half blocks in alternating
courses on each side of the joint. The control joint key shall be
interrupted in courses containing continuous bond beam steel. 1In single
wyt he exterior masonry walls, the exterior control joints shall be raked to
a depth of 3/4 inch; backer rod and sealant shall be installed in
accordance with Section 07900 JO NT SEALI NG  Exposed interior contro
joints shall be raked to a depth of 1/4 inch. Concealed control joints
shall be flush cut.

3.12 BRI CK EXPANSI ON JO NTS AND CONCRETE MASONRY VENEER JOI NTS

Bri ck expansion joints and concrete nmasonry veneer joints shall be provided
and constructed as shown on the drawings. Joints shall be kept free of
nortar and ot her debris.

3.13 SHELF ANGLES

Shel f angl es shall be adjusted as required to keep the masonry |evel and at
the proper elevation. Shelf angles shall be gal vanized. Shelf angles
shall be provided in sections not |onger than 10 feet and installed with a
1/4 inch gap between sections. Shelf angles shall be mtered and wel ded at
bui l ding corners with each angle not shorter than 4 feet, unless linted by
wal | configuration.

3.14 LI NTELS
3.14.1 Masonry Lintels

Masonry lintels shall be constructed with lintel units filled solid with
grout in all courses and reinforced with a mninmumof two No. 4 bars in the
bottom course unl ess otherwi se indicated on the drawings. Linte

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

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

3.14.2 Precast Concrete and Steel Lintels
Precast concrete and steel lintels shall be as shown on the draw ngs.
Lintels shall be set in a full bed of nortar with faces plunb and true

Steel and precast lintels shall have a m ni num bearing | ength of 8 inches
unl ess ot herw se indicated on the draw ngs.
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3.15 SI LLS AND COPI NGS

Sills and copings shall be set in a full bed of nortar with faces plunb and
true

3.16 ANCHORAGE TO STRUCTURAL STEEL
3.16.1 Anchorage to Structural Stee

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

3.17 AMY 0001 3.21
3.18 SPLASH BLOCKS

Spl ash bl ocks shall be | ocated as shown.
3.19 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to
hardeni ng, nortar and grout daubs or splashing shall be conpletely renpoved
from masonry-unit surfaces that will be exposed or painted. Before
conpletion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
match existing joints. Imediately after grout work is conpleted, scum and
stains which have percol ated through the nmasonry work shall be renpved
using a high pressure stream of water and a stiff bristled brush. Masonry
surfaces shall not be cl eaned, other than renoving excess surface nortar,
until nmortar in joints has hardened. Msonry surfaces shall be left clean
free of nortar daubs, dirt, stain, and discoloration, including scumfrom
cl eani ng operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning

3.19.1 Concrete Masonry Unit and Concrete Brick Surfaces

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

3.19.2 Clay or Shale Brick Surfaces

Exposed clay or shale brick masonry surfaces shall be cl eaned as necessary
to obtain surfaces free of stain, dirt, nortar and grout daubs,

ef fl orescence, and discoloration or scumfrom cl eani ng operations. After
cl eaning, the sanple panel of simlar material shall be exam ned for

di scoloration or stain as a result of cleaning. |If the sanple panel is
di scol ored or stained, the nmethod of cleaning shall be changed to assure
that the nmasonry surfaces in the structure will not be adversely affected

The exposed masonry surfaces shall be water-soaked and then cleaned with a
sol ution proportioned 1/2 cup trisodi um phosphate and 1/2 cup | aundry
detergent to one gallon of water or cleaned with a proprietary masonry

cl eani ng agent specifically recomended for the color and texture by the
clay products manufacturer. The solution shall be applied with stiff fiber
brushes, followed i mediately by thorough rinsing with clean water
Proprietary cl eaning agents shall be used in conformance with the cl eaning
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product manufacturer's printed recomendations. Efflorescence shall be
renoved in conformance with the brick manufacturer's recommendati ons.

3.20 BEARI NG PLATES

Bearing plates for beans, joists, joist girders and simlar structura
nmenbers shall be set to the proper line and el evation with danp-pack
beddi ng nortar, except where non-shrink grout is indicated. Bedding nortar
and non-shrink grout shall be as specified in Section 03300 CAST-I| N- PLACE
STRUCTURAL CONCRETE

3.21 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal

be covered with nonstaining waterproof covering or menbrane when work is
not in progress. Covering of the top of the unfinished walls shal

continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a m nimum of 2 feet down on each side of the
wal | and shall be held securely in place. Before starting or resuning, top
surface of masonry in place shall be cleaned of | oose nortar and foreign
mat eri al

3.22 TEST REPORTS
3.22.1 Field Testing of Mrtar

At | east three specinmens of nortar shall be taken each day. A |ayer of
nortar 1/2 to 5/8 inch thick shall be spread on the masonry units and
allowed to stand for one nminute. The specinens shall then be prepared and
tested for conpressive strength in accordance with ASTM C 780.

3.22.2 Field Testing of G out

Field sanpling and testing of grout shall be in accordance with the
applicabl e provisions of ASTM C 1019. A mninmum of three speci nens of
grout per day shall be sanpled and tested. Each specinmen shall have a
m ni mum ul ti mate conpressive strength of 2000 psi at 28 days.

3.22.3 Ef f1 orescence Test
Brick which will be exposed to weathering shall be tested for
effl orescence. Tests shall be schedul ed far enough in advance of starting
masonry work to permit retesting if necessary. Sanpling and testing shal
conformto the applicable provisions of ASTM C 67. Units neeting the
definition of "effloresced” will be subject to rejection.

-- End of Section --
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SECTI ON 06100

ROUGH CARPENTRY
AME 0003

PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN FOREST & PAPER ASSOCI ATI ON ( AF&PA)
AF&PA TO1 (1991; Supple 1993; Addenda Apr 1997;

Suppl e TO2) National Design Specification
for Whod Construction

AF&PA T11 (1988) Manual for Wod Franme Construction
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 307 (1997) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM C 79/ C 79M (1997) Treated Core and Nontreated Core
Gypsum Sheat hi ng Board

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thermal Transm ssion Properties By
Means of the Heat Fl ow Meter Apparatus

ASTM C 553 (1992) M neral Fiber Bl anket Ther mal
I nsul ati on for Commercial and | ndustria
Applications

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal
I nsul ation
ASTM C 591 (1994) Unfaced Preformed Rigid Cellular

Pol yi socyanurate Thermal Insulation

ASTM C 612 (1993) M neral Fiber Bl ock and Board
Thermal | nsul ation

ASTM C 665 (1998) M neral - Fi ber Bl anket Ther mal
I nsulation for Light Frame Construction
and Manuf act ured Housi ng

ASTM C 1136 (1995) Flexible, Low Perneance Vapor
Retarders for Thernmal |nsul ation

ASTM C 1289 (1998) Faced Rigid Cellular
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Pol yi socyanurate Thermal Insul ation Board

ASTM E 84 (1998el) Surface Burning Characteristics
of Building Materials

ASTM E 96 (1995) Water Vapor Transm ssion of
Mat eri al s
ASTM E 154 (1988; R 1999) Water Vapor Retarders Used

in Contact with Earth Under Concrete
Sl abs, on Walls, or as Ground Cover

ASTM F 547 (1977; R 1995) Definitions of Terns
Relating to Nails for Use with Wod and
Wbod- Base Materials
AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)
AWPA C2 (1995) Lunber, Tinber, Bridge Ties and
M ne Ties - Preservative Treatnment by

Pressure Processes

AWPA C9 (1997) Plywood - Preservative Treatnment by
Pressure Processes

AWPA M4 (1996) Standard for the Care of
Preservati ve- Treat ed Wbod Products

AWPA P5 (1997) Standards for \Waterborne
Preservatives

CALI FORNI A REDWOOD ASSCOCI ATI ON ( CRA)

CRA RI S-01-SS (1997) Standard Specifications for G ades
of California Redwood Lunber

CODE OF FEDERAL REGULATI ONS ( CFR)
DEPARTMENT OF COMMERCE ( DOC)

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

DOC PS 2 (1992) Performance Standards for
Wod- Based Structural -Use Panel s

NATI ONAL HARDWOOD LUMBER ASSOCI ATI ON ( NHLA)

NHLA Rul es (1994) Rules for the Measurenent &
I nspection of Hardwood & Cypress

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

NELMA Gradi ng Rul es (1997) Standard Grading Rules for
Nor t heast ern Lunber

SOUTHERN CYPRESS MANUFACTURERS ASSOCI ATI ON ( SCMVA)
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SCMA Specs (1986; Supple No. 1, Aug 1993) Standard
Specifications for Grades of Southern
Cypress

SOUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

SPI B Rul es (1994; Supple 8 thru 11) Standard Grading
Rul es for Southern Pine Lumber

WEST COAST LUMBER | NSPECTI ON BUREAU ( WCLI B)

WCLIB Std 17 (1996; Supples VII(A-E), VIII(A-Q))
Gradi ng Rul es for West Coast Lunber

WESTERN WOOD PRODUCTS ASSOCI ATI ON ( WAPA)

WAPA Gradi ng Rul es (1995; Supple Nos. 1 thru 5) Western
Lumber Grading Rules 95

1.2 SUBM TTALS

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

SD- 04 Dr awi ngs
Nail ers and Nailing Strips; FIO.
Drawi ngs of field erection details, including materials and net hods of
fastening nailers in conformance with Factory Mutual wind uplift rated
systens specified in other Sections of these specifications.

SD-13 Certificates
Gradi ng and Marking; FIO
Manuf acturer's certificates (approved by an Anerican Lunber Standards
approved agency) attesting that |unber and material not normally grade
mar ked neet the specified requirenents. Certificate of Inspection for
grade marked material by an Anerican Lunber Standards Conmittee (ALSC)
recogni zed inspection agency prior to shipnent.
I nsul ation; FIO
Certificate attesting that the cellulose, perlite, glass and ni neral
fiber,glass nmat gypsum roof board, polyurethane, or polyisocyanurate
i nsul ation furnished for the project contains recovered material, and
showi ng an estimted percent of such recovered naterial.

1.3 DELI VERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off
ground in fully covered, well ventilated areas, and protected from extrene
changes in tenperature and hum dity. Laninated tinber shall be handl ed and
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stored in accordance with AITC 111 or APA EWS R540C
PART 2 PRODUCTS
2.1 LUMBER AND SHEATHI NG
2.1.1 Gradi ng and Mar ki ng
2.1.1.1 Lunmber Products

Solid sawn and finger-jointed |unber shall bear an authorized gradestanp or
grademark recogni zed by ALSC, or an ALSC recogni zed certification stanp,
mar k, or hamrerbrand. Surfaces that are to be exposed to view shall not
bear gradenmarks, stanps, or any type of identifying mark. Hammer marKking
will be permtted on tinbers when all surfaces will be exposed to view.

2.1.1.2 Pl ywood and O her Sheat hi ng Products

Materials shall bear the grademark or other identifying marks indicating
grades of material and rules or standards under which produced, including
requi renments for qualifications and authority of the inspection

organi zati on. Except for plywood and wood structural -use panels, bundle
marking will be permitted in lieu of marking each individual piece
Surfaces that are to be exposed to view shall not bear grademarks or ot her
types of identifying nmarks.

2.1.2 Si zes
Lunmber and material sizes shall conformto requirements of the rules or
st andards under which produced. Unless otherw se specified, |unber shal
be surfaced on four sides. Unless otherw se specified, sizes indicated are
nom nal sizes, and actual sizes shall be within manufacturing tol erances
all oned by the standard under which the product is produced

2.1.3 Tr eat ment

Exposed areas of treated wood that are cut or drilled after treatnent shal

receive a field treatnent in accordance with AWPA MA. Items of all-heart
material of cedar, cypress, or redwood will not require preservative
treatment, except when in direct contact with soil. Except as specified

for all-heart material of the previously nmentioned species, the follow ng
items shall be treated

a. Wod nenbers in contact with or within 18 inches of soil

b. Wod nenbers in contact with water.

c. Wod nmenbers exposed to the weather including those used in
builtup roofing systens or as nailing strips or nailers over fiberboard or

gypsum board wall sheathing as a base for wood siding

d. Wod nmenbers set into concrete regardless of |ocation, including
flush-w th-deck wood nailers for roofs.

e. Wod nenbers in contact with concrete that is in contact with soi
or water or that is exposed to weat her
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f. Al other blocking not covered above.
2.1.3.1 Lunmber and Ti nbers

Lunmber and tinbers shall be treated in accordance with AWPA C2 with
wat er borne preservatives listed in AWPA P5 to a retention |evel as foll ows:

a. 0.25 pcf intended for above ground use.
b. 0.40 pcf intended for ground contact and fresh water use.
2.1.3.2 Pl ywood

Pl ywood shall be treated in accordance with AWPA C9 with waterborne
preservatives listed in AWPA P5 to a retention |evel as foll ows:

a. 0.25 pcf intended for above ground use.
b. 0.40 pcf intended for ground contact and fresh water use.
2.1.4 Moi st ur e Cont ent

At the tine |unber and other materials are delivered and when installed in
the work their noisture content shall be as foll ows:

a. Treated and Untreated Lunber Except Roof Planking: 4 inches or
| ess, nom nal thickness, 19 percent maxinum 5 inches or nore, nom nal
t hi ckness, 23 percent maximumin a 3 inch perineter of the tinber
Cross-section.

b. Roof Planking: 15 percent naxinmm

C. Materials Ot her Than Lunber: I n accordance with standard under
whi ch product is produced.

2.1.5 Sheat hi ng
Sheat hi ng shall be gypsum board or plywoodas i ndi cated.
2.1.5.1 Gypsum Sheat hi ng Board
d ass mat gypsum sheat hing shall conformto ASTM C 79/ C 79Mand ASTM C
1177/ C 1177M  Gypsum board shall conformto ASTM C 79/C 79M AM¢ 0001 5/81,
4 feet wide with straight edges for supports 16 inches on center w thout
corner bracing of fram ng or for supports 24 inches on center with corner

bracing of framng; 2 feet wide with V-tongue and groove edges for supports
16 or 24 inches on center with corner bracing of franing.

2.1.5.2 Pl ywood
Pl ywood shall conformto DOC PS 1, Exposure 1 (exterior grade glue),
sheat hing grade. Sheathing for roof AM #0003 shall AM¢ 0001 be 5/8 inch
t hi ck. AM #0003 Sheat hi ng for roof shall be 3/4" Fire-Retardant Treated
pl ywood and shall have an APA span rating of 40/ 20.

2.1.6 M scel | aneous Wbod Menbers
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2.1.6.1 Nonstress Graded Menbers
Menbers shall include bridging, corner bracing, furring, grounds, and
nailing strips. Menbers shall be in accordance with TABLE | for the

speci es used. Sizes shall be as follows unless otherw se shown:

Member Si ze (inch)

Bri dgi ng 1 x 3o0or 1x 4 for use between nenbers
2 x 12 and smaller; 2 x 4 for use
bet ween nmenbers | arger than 2 x 12.

Cor ner bracing 1 x 4.

Furring 1 x 2.

Grounds Pl aster thickness by 1-1/2.

Nai ling strips 1 x 3 o0or 1 x 4 when used as shingle

base or interior finish, otherw se
2 inch stock.

2.1.6.2 Bl ocki ng
Bl ocki ng shall be standard or nunber 2 grade
2.2 ACCESSORI ES AND NAI LS

Mar ki ngs shall identify both the strength grade and the manufacturer
Accessories and nails shall conformto the foll ow ng:

2.2.1 Anchor Bolts
ASTM A 307, size as indicated, conplete with nuts and washers.
2.2.2 Bolts: Lag, Toggle, and M scell aneous Bolts and Screws

Type, size, and finish best suited for intended use. Finish options
i ncl ude zi nc conpounds, cadmi um and al unmi num pai nt inpregnated finishes.

2.2.3 Expansi on Shi el ds
Type and size best suited for intended use
2.2. 4 Nai | s and Stapl es

ASTM F 547, size and type best suited for purpose; staples shall be as
recomended by the manufacturer of the materials to be joined. For
sheat hi ng and subfl ooring, length of nails shall be sufficient to extend 1
inch into supports. 1In general, 8-penny or larger nails shall be used for
nailing through 1 inch thick lunber and for toe nailing 2 inch thick

| unmber; 16-penny or larger nails shall be used for nailing through 2 inch
thick lumber. Nails used with treated | unber and sheat hing shall be

gal vani zed. Nailing shall be in accordance with the recomended nailing
schedul e contained in AF&PA T1l1l. Where detailed nailing requirenents are
not specified, nail size and spacing shall be sufficient to devel op an
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adequate strength for the connection. The connection's strength shall be
verified against the nail capacity tables in AF&PA TOl. Reasonable
judgenent backed by experience shall ensure that the designed connection
will not cause the wood to split. |If a |load situation exceeds a reasonable
limt for nails, a specialized connector shall be used

2.3 I NSULATI ON

Thermal resistance of insulation shall be not |less than the R-val ues shown.
R-val ues shall be determ ned at 75 degrees F in accordance with ASTM C 518
I nsulation shall contain the highest practicable percentage of recovered

mat eri al whi ch has been recovered or diverted fromsolid waste, but not

i ncluding material reused in a manufacturing process. Were two materials

have the sanme price and perfornmance, the one containing the higher

recovered material content shall be provided. Insulation shall be the
standard product of a manufacturer and factory marked or identified with
manuf acturer’'s nane or trademark and R-value. ldentification shall be on

i ndi vi dual pieces or individual packages. Materials containing nore than

one percent asbestos will not be all owed.

2.3.1 Batt or Bl anket
2.3.1.1 M neral Fiber Batt
M neral fiber batt shall conformto ASTM C 665, Type | unfaced insul ation
2.3.1.2 M neral Fi ber Bl anket
M neral fiber blanket shall conformto ASTM C 553, Type |, Class 6
Bl ankets shall be sized to suit construction conditions, resilient type for
use bel ow and above anbi ent tenperature to 350 degrees F. Bl ankets shal
have a factory applied vapor-barrrier facing on one side with 2 inch
nailing tabs on both edges. Vapor barriers shall be fire retardant, high
vapor transm ssion, and aluminumfoil |am nated to crepe paper type
conformng to ASTM C 1136, Type Il. Nom nal density shall be 0.75 pcf.
2.3.2 Sill Sealer
M neral wool, 1 inch thick and conpressible to 1/32 inch, width of sill,
designed to performas an air, dirt, and insect seal in conformance with
ASTM C 665, Type |
2.3.3 Ri gid I nsul ation
2.3.3.1 Pol ystyrene Board
Pol ystyrene board shall be extruded and conformto ASTM C 578, Type IV.
2.3.3.2 Pol yur et hane or Pol yi socyanurate Board
Pol yur et hane or polyi socyanurate board shall have a m ni nrum recovered
material content of 9 percent by weight of core material in the
pol yur et hane or polyisocyanurate portion. Unfaced preformed pol yurethane
shall conformto ASTM C 591. Faced pol yi socyanurate shall conformto ASTM
C 1289

2.3.3.3 d ass Fiber or Insulation Board
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G ass fiber or insulation board shall conformto ASTM C 612, Type 1A with a
m ni mum recovered nmaterial content of 6 percent by weight of glass fiber
core materi al

2.4 VAPCR RETARDER

Vapor retarder shall be pol yethyl ene sheeting conform ng to ASTM E 154 or
ot her equivalent material. Vapor retarder shall have a maxi mum vapor
perneance rating of 0.5 perns as determ ned in accordance with ASTM E 96,
unl ess ot herw se specified

PART 3 EXECUTI ON
3.1 | NSTALLATI ON OF FRAM NG
3.1.1 Gener a

Ceneral fram ng shall be in accordance with AF&PA T11l. Menbers shall be
closely fitted, accurately set to required lines and levels, and rigidly
secured in place. Menbers shall be franmed for passage of ducts. Menbers
shall be cut, notched, or bored in accordance with applicable requirenents
of AF&PA TOl1 for the passage of pipes, wires, or conduits. Rafters,
purlins, and joists shall be set with crown edge up. Franmi ng shall be kept
at least 2 inches away from chi mmeys and 4 inches away from firepl ace
backwal I s. \When joists, beans, and girders are placed on nasonry or
concrete, a wood base plate shall be positioned and | eveled with grout.

The joist, beam or girder shall then be placed on the plate. When joists,
beans, and girders are set into masonry or concrete, a pocket shall be
fornmed into the wall. The joist, beam or girder shall then be placed into
the pocket and |leveled with a steel shim

AME 0001 3.1.2 Bl ocking

Bl ocki ng shall be provided as necessary for application of toilet
accessories, ADA grab bars, and wood trimitens as specified, and ot her
materials or building itens as required. Blocking shall be cut to fit
snugly between fram ng nenbers and rigidly nailed there together

3.2 | NSTALLATI ON OF SHEATHI NG
3.2.1 Gypsum Board

Sheat hi ng shall be applied with edges in |light contact at joints and nail ed
in accordance with the manufacturer's approved instructions. Sheets 2 feet
wi de shall be applied horizontally with tongued edge up, with vertica
joints over supports, and with vertical joints staggered. Sheets 4 feet

wi de shall be applied vertically, extended over top and bottom pl ates, and
with all vertical and horizontal joints over supports.

3.2.2 Pl ywood and Whod Structural -Use Panel s

Sheat hi ng shall be applied with edges 1/8 inch apart at side and end
joints, and nailed at supported edges at 6 inches on center and at

i nternmedi ate supports 12 inches on center unless otherwi se shown. Nailing
of edges shall be 3/8 inchfromthe edges. Wall sheathing shall extend over
top and bottom plates, and if applied horizontally the vertical joints
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shal |l be made over supports and staggered. AMt 0001 W Roof sheat hing
shall be applied with |Iong dinension at right angles to supports, end
joints nmade over supports, and end joints staggered

3.2.3 Wood

Sheat hing end joints shall be nmade over fram ng nmenbers and so alternated
that there will be at |east two boards between joints on the sane support.
Each board shall bear on at |east three supports. Boards shall be nailed
at each support using two nails for boards 6 inches and less in w dth and
three nails for boards nore than 6 inches in width. Roof sheathing shal
not be installed where roof decking is installed

AME 000 3.3 | NSTALLATI ON OF M SCELLANEQUS WOOD NMEMBERS
3.3.1 Bri dgi ng
3.3.2 Bl ocki ng

Bl ocki ng shall be provided as necessary for application of siding,
sheat hi ng, subflooring, wallboard, and other materials or building itens,
and to provide firestopping. Blocking for firestopping shall ensure a

mexi mum di mensi on of 8 feet for any conceal ed space. Blocking shall be cut
to fit between fram ng menbers and rigidly nailed thereto.

3.3.3 Nail ers and Nailing Strips

Nail ers and nailing strips shall be provided as necessary for the
attachment of finish materials. Nailers used in conjunction with roof deck
installation shall be installed flush with the roof deck system Stacked
nail ers shall be assenbled with spikes or nails spaced not nore than 18

i nches on center and staggered. Beginning and ending nails shall not be
nore than 6 inches for nailer end. Ends of stacked nailers shall be offset
approximately 12 inches in long runs and alternated at corners. Anchors
shall extend through the entire thickness of the nailer. Strips shall be
run in lengths as long as practicable, butt jointed, cut into wood fram ng
nmenbers when necessary, and rigidly secured in place. Nailers and nailer
installation for Factory Mutual wind uplift rated roof systens specified in
ot her Sections of these specifications shall conformto the recommendati ons
contained in FM LPD 1-49

3.3. 4 Furring Strips
Furring strips shall be provided at the |ocations shown. Furring strips
shall be installed at 16 inches on center unless otherw se shown, run in
| engths as long as practicable, butt jointed and rigidly secured in place

3.4 I NSTALLATI ON OF TI MBER CONNECTORS

Installation of tinber connectors shall conformto applicable requirenents
of AF&PA TO1.

3.5 | NSTALLATI ON OF | NSULATI ON
I nsulation shall be installed after construction has advanced to a point

that the installed insulation will not be damaged by remaining work. For
thermal insulation the actual installed thickness shall provide the R-val ues
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shown. For acoustical insulation the installed thickness shall be as
shown. I nsulation shall be installed on the weather side of such itens as
el ectrical boxes and water lines. Unless otherw se specified, installation
shall be in accordance with the manufacturer's recomendation

3.6 I NSTALLATI ON OF VAPOR RETARDER

Vapor retarder shall be applied to provide a continuous barrier at w ndow
and door frames, and at all penetrations such as electrical outlets and
swi t ches, plunbing connections, and utility service penetrations. Joints
in the vapor retarder shall be | apped and seal ed according to the

manuf acturer’'s reconmendati ons.

3.7 I NSTALLATI ON OF AIR | NFI LTRATI ON BARRI ER

Air infiltration barrier shall be installed in accordance with the
manuf acturer's reconmmendati ons.

TABLE |I. SPECI ES AND GRADE
G adi ng Const No. 2 No. 2 No. 3
Rul es Speci es Standard Comm Board Comm Comm
NHLA Rul es
Cypress X
NELMA Gradi ng Rul es
Nort hern White Cedar X
Eastern VWhite Pine X
Nor t hern Pi ne X
Bal sam Fir X
Eastern Henl ock- X
Tamar ack
CRA RI S-01-SS
Redwood X
SCMA Specs
Cypress X
SPI B Rul es
Sout hern Pine X

WCLIB Std 17
Dougl as Fir-Larch
Hem Fi r
Sitka Spruce
Mount ai n Heml ock
West ern Cedar

X X X X X

WAPA Gradi ng Rul es
Dougl as Fir-Larch
Hem Fir
| daho White Pine
Lodgepol e Pi ne
Ponder osa Pi ne
Sugar Pi ne

X X X

X X X
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TABLE |I. SPECIES AND GRADE
G adi ng Const No. 2 No. 2 No. 3
Rul es Speci es Standard Comm Board Comm Comm

Engl emann Spruce
Dougl as Fir South
Mount ai n Hem ock
Subal pine Fir
West ern Cedar

X X X X X

TABLE I1. SPECI ES AND GRADE
Wbod Bunpers

Gradi ng Rul es Speci es No. 1 No. 2

NHLA Rul es
Red Oak X

NELMA Gradi ng Rul es
Nort hern Pi ne X
East ern Hem ock- X
Tamar ack

SPI B Rul es
Sout hern Pine X

WCLIB Std 17
Dougl as Fir-Larch X
Hem Fir X

WAPA Gradi ng Rul es
Dougl as Fir-Larch
Hem Fir
Dougl as Fir-South

X X X

-- End of Section --
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SECTI ON 07510
BUI LT- UP ROOFI NG
AME 0003
PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

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

ASTM C 208 (1995) Cellulosic Fiber Insulating Board

ASTM C 728 (1997) Perlite Thermal Insulation Board

ASTM C 1153 (1997) Location of Wet Insulation in
Roofi ng Systens Using Infrared | maging

ASTM C 1177/ C 1177M (1996) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM D 41 (1994) Asphalt Prinmer Used in Roofing,
Danppr oofi ng, and Wt er proofing

ASTM D 43 (1994) Coal Tar Prinmer Used in Roofing,
Danppr oofi ng, and Wt er proofi ng

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and WAt er proofing

ASTM D 227 (1998) Coal -Tar Saturated Organic Felt
Used in Roofing and WAt er proofing

ASTM D 312 (1995a) Asphalt Used in Roofing

ASTM D 450 (1996) Coal -Tar Pitch Used in Roofing,
Danppr oofi ng, and Wt er proofing

ASTM D 517 (1992) Asphalt Pl ank

ASTM D 1668 (1997a) d ass Fabrics (Wven and Treat ed)

for Roofing and Waterproofing

ASTM D 1863 (1993; R 1996) M neral Aggregate Used on
Buil t-Up Roofs

ASTM D 2178 (1997) Asphalt G ass Felt Used in Roofing
and Wat er proofi ng

ASTM D 2626 (1997b) Asphal t-Saturated and Coat ed
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Organic Felt Base Sheet Used in Roofing

ASTM D 3617 (1983; R 1994) Sanpling and Anal ysis of
New Bui |l t-Up Roof Menbranes

ASTM D 3909 (1997) Asphalt Roll Roofing (d ass Felt)
Surfaced Wth M neral G anules

ASTM D 4022 (1994) Coal Tar Roof Cenent, Asbestos
Cont ai ni ng

ASTM D 4586 (1993) Asphalt Roof Cenent, Asbestos Free

ASTM D 4601 (1998) Asphalt-Coated G ass Fi ber Base

Sheet Used in Roofing

ASTM D 4897 (1998) Asphalt-Coated d ass-Fi ber Venting
Base Sheet Used in Roofing

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825c (1998) Approval Guide Building Materials
1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-08 Statenents

I nspection; FIO.

The i nspection procedure for roofing installation, prior to the start of
roofing work.

SD-13 Certificates

Bitumen; FIO. Felt; FIO AM #0003 Course Aggregates; FIO
Certificate of conpliance for aggregates per ASTM D 1863.
Certificates of Conpliance for felts and bitunens.
Cants; FIO.
Certificate attesting that the fiberboard furnished for the project
contains recovered material, and showi ng an esti mated percent of such
recovered material.

1.3 STORAGE OF MATERI ALS
Felts, fabrics, and roll roofing shall be kept dry before, during, and
after delivery to the site and shall be stored in an enclosed buil ding or

in a closed trailer, and stored on end 1 level high. Felt rolls shall be
mai nt ai ned at a tenperature above 50 degrees F for 24 hours imediately
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before laying. Aggregate shall be kept dry as defined by ASTM D 1863

1.4 WARRANTY
Manuf acturer's 20 year, No Dollar Limt (NDL) warranty shall be
provided for the roofing system Warranty shall state that
manuf acturer shall repair or replace defective materials if the roofing
system | eaks or allows the insulation beneath the nenbrane to becone
wet during the period of the warranty. Warranty shall conmence upon
Government's acceptance of the work. Warranty shall not contain a
provi sion requiring a docunented owner mai ntenance program

1.5 FI RE AND W ND UPLI FT REQUI REMENTS

The roofing systemshall listed as a Class | roof deck and shall be rated
Class 1-90 for wind uplift in FM P7825c.

PART 2 PRODUCTS
2.1 PRI MER

ASTM D 41 for asphalt roofing systenms AM¢ 0001
2.2 Bl TUMEN

2.2 Asphal t

ASTM D 312, Type Il on slopes from1l/4 inch per foot up to and including 3
i nches per foot; Type IV on slopes above 3 inches per foot. Bills of
| adi ng shall indicate the flash point and equivi scous tenperature (EVT) or

this information shall be shown on | abels for each container of asphalt.
2.3 Bl TUM NOUS CEMENT

ASTM D 4586 for use with asphalt roofing systens
2.4 CANTS

Cants shall be made from AM# 0001 treated fiberboard or perlite board not
|l ess than 3-1/2 inches high cut to reduce change in direction of the
nmenbrane to 45 degrees or less. AM# 0001 . Perlite and fiberboard shal
contain the highest practicable percentage of materials which have been
recovered or diverted fromsolid waste (e.g., postconsuner waste), but not
i ncluding material reused in a manufacturing process. Were two materials
have conparabl e price and performance, the one having the higher recovered
mat eri al content shall be selected. Fiberboard shall conformto ASTM C 208
with a m nimumrecovered material content of 80 percent, treated with

si zing, wax or bitum nous inpregnation. Perlite board shall conformto
ASTM C 728 with a minimumrecovered nmaterial content of 23 percent of the
expanded perlite portion of the board

2.5 FELT
2.5.1 Base Sheet

Base sheet shall conformto ASTM D 4601, Type Il, with no perforations.
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2.5.2 d ass Roofing Felt
ASTM D 2178, Type |V or VI.

2.6 AM¢ 0001 MODI FI ED BI TUMEN BASE FLASHI NG

AME 0001 El astoneric, nodified bitunen flashing sheet incorporating a
flexible fiber glass/polyester conposite mat in a blend of SBS rubber and
asphalt. Sheet shall have a covering |layer of ceram c-coated roofing

granul es.

2.7 NAI LS AND FASTENERS
Nai | s and fasteners shall be an approved type recomended by the roofing
felt manufacturer. Fasteners for steel deck shall conformto FM P7825c for
Class | roof deck construction, to withstand an uplift pressure of 90
pounds per square foot.
2.8 AGGREGATE SURFACI NG MATERI ALS
Crushed stone, gravel, or crushed slag conform ng to ASTM D 1863. Subj ect
to approval, other materials nmay be used when bl ended to the grading
requi rements of ASTM D 1863. Aggregate shall be |ight-col ored and opaque
2.9 WALKWAY SURFACES
2.9.1 M neral Asphalt Pl ank
ASTM D 517, mnimum 32" x 32" x 3/4" inch thick
2.9.2 Modi fi ed Bi tunen Board
Pref ormed board consisting of nodified asphalt, reinforcenents and fillers
with a ceram c granule surface on both sides. M ninum 32" x 32" x 3/8"
t hi ck.
2.10 | NSULATI ON
I nsul ation shall be fiberboard, AM¢ 0001 expanded perlite, mneral fiber

or polyisocyanurate, as specified in Section 07220 ROOF | NSULATION. Top
| ayer shall be mininmum 3/4 inch thick fiberboard, mneral fiber or perlite.

2.11 FLASHI NGS

Bi tum nous flashings in accordance with these specifications shall be used
t hroughout unl ess otherw se specified or indicated

PART 3 EXECUTI ON
3.1 COORDI NATI ON

The entire roofing system excluding flood coat and aggregate surfacing,
shall be finished in 1 operation up to the line of term nation at end of
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day's work. Phased construction will not be permtted
3.1.1 I nsul ation
Application of roofing shall inmediately follow application of insulation

as a continuous operation. Roofing operations shall be coordinated with
i nsul ation work so that all roof insulation applied each day is

wat er proof ed the sanme day. Insulation is specified in Section 07220 ROOF
| NSULATI ON

3.1.2 Sheet Met al wor k

Roofi ng operations shall be coordinated with sheet netal work so that sheet
netal itens are installed to permt continuous roof surfacing operations
the sane day felts are installed. Sheet nmetalwrk is specified in Section
07600 SHEET METALWORK, GENERAL

3.2 ENVI RONVENTAL CONDI T1 ONS

Air tenperature shall be above 40 degrees F and there shall be no visible
ice, frost, or noisture on the roof deck at the tinme roofing is installed

3.3 PREPARATI ON REQUI REMENTS

The substrate construction of a bay or section of the building shall be
conpl eted before roofing work is begun thereon. Vents and other itens
penetrating the roof shall be secured in position and properly prepared for
flashing. Nailers, curbs and other itens attached to roof surface shall be
in place before roofing is begun

3.4 I NSTALLATI ON OF CANTS

Cants shall be installed in the angles formed between the roof and walls or
other vertical surfaces. Cants shall be laid in a solid coat of bitum nous
cenent just prior to laying the roofing plies. Cants shall be continuous,
and shall be installed in lengths as | ong as practicable. Additional cants
are not required at |ocations where cast-in-place cants are integrally
formed with the structural deck or roof fill.

3.5 CONDI TI ON OF SURFACES

Surfaces shall be inspected and approved i medi ately before application of
roofing and flashings. The roofing and flashings shall be applied to a
smooth and firmsurface free fromice, frost, visible noisture, dirt,
projections, and foreign naterials.

3.6 MECHANI CAL APPLI CATI ON DEVI CES
Mechani cal application devices shall be nounted on pneumatic-tired wheels,
and shall be designed and maintained to operate w thout damagi ng the
i nsul ation, roofing nenbrane, or structural conponents.
3.7 PRI M NG
Metal surfaces to receive bitumen or bitum nous AM¢E 0001 cenent shall be

uniformy coated with prinmer and allowed to dry. Priner shall be
conpatible with the bitunmen to be used
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3.8 HEATI NG OF Bl TUVEN

Asphalt shall not be heated higher than 75 degrees F above the EVT or 50
degrees bel ow the flash point or 525 degrees F (maxi num) whi chever is
lower. EVT and flash point tenperatures of asphalt in the kettle shall be
conspi cuously posted on the kettle. Heating kettles shall be provided
with automatic thernostatic controls and an accurate thernoneter. Kettle
operators shall be in attendance at all tinmes during the heating to ensure
that the nmaxi mum tenperature specified is not exceeded. Equi pnent
utilizing flanme-heat shall not be placed on the roof.

3.9 Bl TUMEN APPLI CATI ON

Asphalt shall be applied within a range of 25 degrees F below to 25 degrees
F above the EVT. Application tenperatures shall be neasured at the nop
bucket or nechanical applicator. Bitunen at a tenperature bel ow the
recomended tenperature shall be returned to the kettle. Each |ayer of
felt shall be laid in not |Iess than 20 pounds nor nore than 35 pounds of
asphalt per square AM# 0001 . . \here solid noppings are required, the
follow ng requirements as evidenced in any one roof cut-out sanple shal

appl y:
a. Overl apping voids between two or nore plies are not acceptable.

b. The maxi mum | ength of any individual void that is encapsulated in
bi tumen shall be 2 inches.

c. The total length of all voids encapsulated in bitumen shall not
exceed 4 inches between any two plies.

d. Dry voids (the absence of bitumen between plies) are not
accept abl e.

e. Voids continuous through the specinen are not acceptabl e.
f. Visual interply noisture in voids is not acceptable.
3.10 APPL| CATI ON OF FELTS

Felt plies shall be laid at right angles to the slope of the deck with

m ni mum 6 i nch end-| aps staggered at |east 12 inches. Felts shall be
applied in 36 inch widths with 24 2/3 inch side |aps and starter sheets 12,
24 and 36 inches wide along eaves to maintain 4 full plies including the
base sheet when used. The full 36 inch width of each ply shall be placed
in hot bitunmen i mediately behind the applicator. A broomor follow
through tool shall be used to elininate air pockets and obtain conplete
adhesi on between plies. Bitunen shall be visible beyond all edges of each
ply as it is being installed. Plies shall be laid free of winkles,
creases or fishmouths. Each |layer of roofing felt shall be carried up to
the top of the cant. Wbrkers shall not wal k on nopped surfaces when the
bitunmen is fluid. For slopes exceeding 1/2 inch per foot, each felt ply,
ot her than venting base sheet, shall be nailed 2 inches and 6 inches from
upper edge with nails spaced 12 inches on centers in each row.

3.10.1 On AMH 0001 Insulation Surfaces
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Four plies of 36 inch wide glass roofing felts shall be placed
shingl e-fashion in solid nopped bitunen.

3.11 PROTECTI ON OF APPLI ED ROCFI NG

At end of day's work or whenever precipitation is inmmnent, the term nated
edge of built-up roofing shall be sealed with 2 full width strips of
roofing felt set in and coated with bitum nous cenent. One hal f-wi dth of
the strips shall be extended up and over the finished roofing and the other
hal f-wi dt h extended out and onto the bare roof deck. Sealing strips shal
be renoved before continuing installation of roofing. To facilitate
sealing, term nation edges may be straightened with pieces of insulation
board which shall be removed when work is resuned.

3.12 FLASHI NGS

Fl ashi ngs shall be provided over cants in the angles fornmed at walls and

ot her vertical surfaces and where required to nake the work watertight.

Bi tum nous fl ashi ngs descri bed bel ow shall be used, except where netal
flashings are specified in other sections of the specifications. Flashings
shall be provided and installed i mediately after the top ply of felt is

pl aced and before the flood coat and aggregate are placed, adjacent to the
flashing. AM¢ 0001

3.12.1 Base Fl ashi ngs

Base flashings shall be a 2-ply system using AMM 0001 a hot-nopped gl ass
roofing felt inner ply, with a hot-nopped, mneral surfaced nodified
bitum n flashing sheet as the outer ply. The top of the base flashing
shall be at |east 8 inches above the roof nenbrane surface. Mnera
surfaced flashing strips shall be cut fromthe width of the rolls, and
shall extend fromthe reglet or top of curb onto the roof at |east 2 inches
beyond the wi dest flashing ply. Laps shall be shingled in a direction down
sl ope or away fromthe prevailing wind. The top edge of base fl ashing
systens shall be nailed a nmaxi mum of 8 inches on center

3.12.2 Strip Flashings

Sheet netal flashings, AM¢ 0001 installed over the roofing top ply shal
be strip flashed with 2 layers of roofing felt. The first stripping ply
shall | ap edges of metal flashing a m ninmumof 4 inches. The second ply
shall lap edges of the first ply a mninmmof 4 inches.

3.13 WALKWAYS

Wal kways shal |l be mineral -surfaced asphalt planks, back-nopped and enbedded
in the flood coat prior to aggregate surfacing and shall be | ocated as
i ndi cat ed.

3.14 AGGREGATE SURFACI NG
After roofing felts have been laid and flashings installed, the roof
surface, except for cants, shall be flood-coated uniformy with 60 pounds

of hot asphalt per square. Aggregate surfacing materials shall be spread
on the hot bitunmen at a rate of 400 pounds per square for gravel or 300
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pounds per square for other approved surfacing aggregate.
AM #0003 3.16.1 TESTING

Aggregate testing for Gradation and Decant will occur for every 10,000
square feet of roof or fraction thereof per ASTM D 1863

3.15 ROOF CUT- QUT TESTS

Roof cut-out sanples shall be taken and anal yzed in accordance with ASTM D
3617 as directed by the Contracting O ficer when there is reason to believe
that deficiencies exist in the roofing nenbrane. Wen sanples indicate
deficiencies in the built-up roofing, corrective action shall be taken as
di rect ed.

3.16 I NSPECTI ON

The Contractor shall establish and naintain an inspection procedure to
assure conpliance of the installed roofing with the contract requirenents.
Any work found not to be in conpliance with the contract shall be pronptly
renoved and replaced or corrected in an approved manner. |Inspection shal

i nclude, but not be linmted to, the follow ng:

a. Environnmental conditions; nunber and skill |evel of roofing
wor kers; start and end tinme of various tasks; condition of
substrate.

b. Verification of conpliance of materials before, during, and after
i nstal |l ati on.

c. Inspection of condition of equipnment and accuracy of thernometers
and netering devices.

d. Inspection of flashings, cants and curbs.

e. Inspection of menbrane placenent, AM¢ 0001 w dths of starter
sheets, |aps, proper use of broom or squeegee, and nechanica
fast eni ng.

f. Inspection of application of bitumen, aggregate, and wal kways.

g. Inspection of enmbednent of aggregate for required wei ght and
cover age.

h. Cutout sanpling and anal ysis as directed.

A roofing technician responsible directly to the Contractor and
experienced in the construction of built-up roofing systenms and
related work shall performthe inspection functions and be on the
site whenever roofing operations are in progress.

3.17 | NFRARED | NSPECTI ON
Ei ght nonths after conpletion of the roofing system the roof surface shal
be inspected using infrared (IR) inmaging as specified in ASTM C 1153

Where the IR inspection indicates wet insulation, sanple cuts shall be
taken (including a sanple froma suspected dry area) and the noisture
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content of insulation shall be determ ned. Insulation shall be replaced
where npi sture content exceeds the followi ng values: wood fiber: 30
percent, glass fiber: 25 percent, perlite board: 25 percent, and

pol yuret hane: 60 percent. Wt insulation, overlying roofing and

sanpl e-cut areas shall be replaced as directed

-- End of Section --
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SECTI ON 07600
SHEET METALWORK, GENERAL
AME 0003

PART 1 GENERAL
1.1 REFERENCES

The publications |isted below forma part of this specification to the

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

desi gnation only.

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

ASTM A 167 (1996) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 526 (1990) Steel Sheet, Zinc Coated

(Gal vani zed) by the Hot Di p Process

ASTM B 32 (1996) Sol der Met al

ASTM B 209 (1996) Al um num and Al um num Al | oy Sheet
and Pl ate

ASTM B 221 (1996) Al um num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 370 (1992) Copper Sheet and Strip for Building

Construction

ASTM D 226 (1997) Asphalt-Saturated Organic Felt Used
i n Roofing and Wt er proofing

ASTM D 543 (1995) Evaluating the Resistance of
Pl astics to Cheni cal Reagents

ASTM D 822 (1996) Conducting Tests on Paint and
Rel at ed Coatings and Materials Using
Filtered Open-Fl ame Carbon- Arc Exposure
Appar at us

ASTM D 828 (1993) Tensile Properties of Paper and
Paper board Usi ng
Const ant - Rat e- of - El ongat i on- Appar at us
ASTM D 1784 (1996) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y( Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 2822 (1991; R 1997) Asphalt Roof Cenent
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ASTM D 3656 (1994) Insect Screening and Louver Cloth
Woven from Vi nyl - Coated G ass Yarns

ASTM D 4022 (1994) Coal Tar Roof Cenent, Asbestos
Cont ai ni ng
ASTM D 4586 (1993) Asphalt Roof Cenent, Asbestos Free
ASTM E 96 (1995) Water Vapor Transm ssion of
Mat eri al s

| NSECT SCREENI NG WEAVERS ASSCCI ATI ON (| SWA)

| SWA | W5 089 (1990) Recomrended Standards and
Specifications for Insect Wre Screening
(Wre Fabric)

SHEET METAL AND Al R CONDI Tl ONI NG CONTRACTORS NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA- 02 (1993; Errata) Architectural Sheet Metal
Manual

1.2 GENERAL REQUI REMENTS

Sheet netal work shall be acconplished to form weat hertight construction
wi t hout waves, warps, buckles, fastening stresses or distortion, and shall
al l ow for expansion and contracti on.

1.2.1 Coor di nati on

Cutting, fitting, drilling, and other operations in connection wi th sheet
netal required to accommopdate the work of other trades shall be perforned
by sheet metal mechanics. Application of bitum nous strip flashing over
various sheet nmetal itens is covered in Section 07510 BUI LT- UP ROOFI NG
Installation of sheet netal itens used in conjunction with roofing shall be
coordinated with roofing work to permt continuous roofing operations.
Sheet netal work pertaining to heating, ventilating, and air conditioning is
specified in Division 15.

1.3 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs

Materi al s; FIO
Drawi ngs of sheet netal itens show ng wei ghts, gauges or thicknesses; types
of materials; expansion-joint spacing; fabrication details; and

installation procedures.

1.4 DELI VERY, STORAGE, AND HANDLI NG
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Materials shall be adequately packaged and protected during shipnent and
shall be inspected for damage, danpness, and wet-storage stains upon
delivery to the jobsite. Mterials shall be clearly |abeled as to type and
manuf acturer. Sheet netal itens shall be carefully handled to avoid
damage. Materials shall be stored in dry, ventilated areas until
i mredi ately before installation.

PART 2 PRODUCTS

2.1 MATERI ALS
Materials shall conformto the requirenents specified below and to the
t hi cknesses and configurations established in Table I. All nmaterials shall
be conpatible with roofing manufacturer's recommendati ons. AM¢ 0001 Al |
materials used the standi ng seam netal roofing systemshall be in
accordance with system manufacturer's recomendati ons.

2.1.1 Accessori es
Accessories and other itens essential to conplete the sheet netal
installation, though not specifically indicated or specified, shall be
provi ded.

2.1.2 Al um num Extrusi ons
ASTM B 221, Alloy 6063, Tenper T5.

2.1.3 Bi t um nous Cenent

Type | asphalt cenent conforming to ASTM D 2822 or ASTM D 4586. For coal
tar roofing; coal tar cenent conformng to ASTM D 4022.

2.1. 4 Seal ant

Unl ess otherw se specified, sealant shall be an el astoneric weat her
resistant sealant as specified in Section 07900 JO NT SEALI NG

2.1.5 Fast eners

Fasteners shall be conpatible with the fastened material and shall be the
type best suited for the application.

2.1.6 Fel t
ASTM D 226, Type |I.
2.1.7 Pol yvi nyl Chloride (PVC) Reglets
ASTM D 1784, Cl ass 14333D, 0.075 inch m ni num thi ckness.
2.1.8 Gal vani zed St eel
AM #0003
AM #0003 Pre-finished gal vani zed steel shall factory prinmed and coated
with full strength fluoropolymer (containing a mninmum of 70 per cent Kynar

500 resin). Color shall be as indicated in Section 09915 COLOR SCHEDULE.
Pre-finished coating shall carry a 20-year manufacturer's warranty agai nst
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cracki ng, peeling, blistering and color change in excess of 5 NBS units as
neasured in accordance with ASTM D2244, and chal king in excess of 8 as
measured in accordance with ASTM D 4214. Refer to Section AM¢ 0001 07412
NON STRUCTURAL STANDI NG METAL ROCF for specifications on the finishes
required.

2.1.9 Copper

ASTM B 370, Tenper H 00.
2.1.10 Sol der

ASTM B 32, 95-5 tin-antinony.

2.1.11 Thr ough-Wal | Fl ashi ng

c. Nonreinforced, waterproof, inpernmeable extruded el astomeric single
ply sheeting not less than 30 mils thick

d. Three ounce copper sheet, with 2 nils of dense, clear
pol yet hyl ene sheet bonded to each side of the copper

e. Oher through-wall flashing material nmay be used provided the
follow ng performance criteria are net.

(1) No cracking or flaking when bent 180 degrees over a 1/32 inch
mandrel and re bent at the same point over the sane mandrel in an
opposite direction at 32 degrees F.

(2) Water vapor perneability not nore than 2 perns when tested in
accordance with ASTM E 96.

(3) M nimum breaking strength of 90 pounds per inch width in the
weakest direction when tested in accordance with ASTM D 828.

(4) No visible deterioration after being subjected to a 400-hour
direct weathering test in accordance with ASTM D 822.

(5) No shrinkage in length or width and |less than 5 percent | oss
of breaking strength after a 10-day i mmersion, per ASTM D 543, in
5 percent (by weight) solutions, respectively, of sulfuric acid,
hydrochl oric acid, sodium hydroxide or saturated |ine (calcium
hydr oxi de) .

2.1.12 Louvers

Louvers shall be fabricated of galvani zed steel or stainless steel, in
accordance with the details shown in SMACNA-02. Fixed bl ades shall be
accurately fitted and firmy secured to the frame by riveting and

sol dering. The edges of |ouver blades shall be fol ded or beaded for
rigidity, and baffled to exclude diving rain. Louvers shall bear the AMCA
Certified Ratings Seal for air performance and water penetration ratings as
descri bed in AMCA 500.

2.1.13 Louver Screen

SECTI ON 07600 Page 4



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

Type | comrercial bronze AM¢ 0001 bird screening conforming to | SWA I W5 089
PART 3 EXECUTI ON
3.1 GENERAL

Itens such as gutters, downspouts AM¢ 0001, headers and |ouvers shall be
fabricated in conformance with SMACNA- 02 and as indicated. Unless

ot herwi se specified or indicated, exposed edges shall be fol ded back to
forma 1/2 inch hemon the conceal ed side, and bottom edges of exposed
vertical surfaces shall be angled to formdrips. Bitunm nous cenent shal

not be placed in contact with roofing nmenbranes other than built-up roofing

3.2 EXPANSI ON JO NTS

Expansion joints shall be provided as specified in SMACNA-02. Expansion
joints in continuous sheet metal shall be provided at 40 foot intervals for
copper and stainless steel except extruded al um num gravel stops and
fascias which shall have expansion joints at not nore than 12 foot spacing

Joints shall be evenly spaced. An additional joint shall be provided
where the distance between the | ast expansion joint and the end of the
continuous run is nore than half the required interval spacing

3.3 PROTECTI ON OF ALUM NUM

Al umi num shal |l not be used where it will be in contact with copper or where
it will contact water which flows over copper surfaces. Alum numthat wll
be in contact with wet or pressure-treated wood, nortar, concrete, nasonry,
or ferrous netals shall be protected agai nst gal vanic or corrosive action
by one of the follow ng methods:

3.3.1 Pai nt

Al umi num surfaces shall be solvent cleaned and gi ven one coat of
zi nc-nol ybdate prinmer and one coat of alum num paint as specified in
Section 09900 PAI NTI NG, GENERAL

3.3.2 Nonabsor pti ve Tape or Gasket

Nonabsor ptive tape or gasket shall be placed between the adjoining surfaces
and cenmented to the alum num surface using a cenent conpatible with
al um num

3.4 CONNECTI ONS AND JO NTI NG
3.4.1 Sol deri ng

Sol dering shall apply to copper, and stainless steel itens. Edges of sheet
nmetal shall be pretinned before soldering is begun. Soldering shall be
done slowy with well heated soldering irons so as to thoroughly heat the
seans and conpletely sweat the solder through the full wi dth of the seam
Edges of stainless steel to be pretinned shall be treated with sol dering
acid flux. Soldering shall follow imrediately after application of the
flux. Upon conpletion of soldering, the acid flux residue shall be

t horoughly cl eaned fromthe sheet netal with a water solution of washing
soda and rinsed with clean water
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3.4.2 Ri veting

Joints in alum num AM¢ 0001 or gal vani zed steel sheets 0.040 inch or |ess
in thickness shall be nechanically mde.

3.4.3 Seam ng

Fl at -1 ock and sol dered-1ap seans shall finish not less than 1 inch wi de
Unsol dered plain-lap seans shall lap not |less than 3 inches unless
ot herwi se specified. Flat seans shall be made in the direction of the flow

AME 0001 JO NTI NG
See Table 2 for jointing requirenents.
3.5 CLEATS

A continuous cleat shall be provided where indicated or specified to secure
| oose edges of the sheet netalwork. Butt joints of cleats shall be spaced
approximately 1/8 inch apart. The cleat shall be fastened to supporting
wood construction with nails evenly spaced not over 12 inches on centers.
Where the fastening is to be made to concrete or masonry, screws shall be
used and shall be driven in expansion shields set in concrete or masonry.

3.6 GUTTERS AND DOWNSPOUTS

Gutters AM# 0001 , headers and downspouts shall be installed as indicated
Gutters shall be supported as indicated. Downspouts shall be rigidly
attached to the building. Supports for downspouts shall be spaced
according to manufacturer's recomrendati ons.

3.7 FLASHI NGS

Fl ashi ngs shall be installed at |ocations indicated and as specified bel ow
Seal ing shall be according to the flashing manufacturer's recomrendati ons.
Fl ashings shall be installed at intersections of roof with vertica

surfaces and at projections through roof, except that flashing for heating

and pl unbi ng, including piping, roof, and floor drains, and for electrica
conduit projections through roof or walls are specified in other sections.

Except as otherw se indicated, counter flashings shall be provided over

base flashings. Perforations in flashings nmade by masonry anchors shall be

covered up by an application of bitum nous plastic cenent at the
perforation. Flashing shall be installed on top of joint reinforcenent.

Fl ashing shall be fornmed to direct water to the outside of the system

3.7.1 Base Fl ashi ng
Met al base flashing shall be coordinated with roofing work. Metal base
flashing shall be set in plastic bitum nous cenent over the roofing
nmenbrane, nailed to nailing strip, and secured in place on the roof side
with nails spaced not nore than 3 inches on centers. Metal base flashing
shall not be used on built-up roofing

3.7.2 Count er Fl ashi ngs

Except as otherw se indicated, counter flashings shall be provided over
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base flashings. Counter flashing shall be installed as shown on the

drawi ngs. \Where bitum nous base flashings are provided, the counter
flashing shall extend down as close as practicable to the top of the cant
strip or lap the base flashing a m nimumof 4 inches. Counter flashing
shall be factory forned to provide spring action against the base flashing

3.7.3 St epped Fl ashi ng

St epped flashing shall be installed where sloping roofs surfaced with
shingl es abut vertical surfaces. Separate pieces of base flashing shall be
pl aced in alternate shingle courses.

3.7. 4 Thr ough-Wal | Fl ashi ng

Through-wal | flashing includes sill, lintel, and spandrel flashing. The
flashing shall be laid with a | ayer of nortar above and bel ow the flashing
so that the total thickness of the two |ayers of the nortar and fl ashing
are the sane thickness as the regular nortar joints. Flashing shall not
extend further into the masonry backup wall than the first nortar joint.
Joints in flashing shall be | apped and seal ed. Flashing shall be one piece
for lintels and sills.

3.7.4.1 Li ntel Fl ashing

Lintel flashing shall extend the full length of lintel. Flashing shal
extend through the wall one masonry course above the lintels and shall be
bent down over the vertical leg of the outer steel lintel angle not |ess

than 2 inches, or shall be applied over top of masonry and precast concrete
lintels. Bed joints of lintels at control joints shall be underlaid with
sheet netal bond breaker

3.7.4.2 Sill Flashing
Sill flashing shall extend the full width of the sill and not |ess than 4
i nches beyond ends of sill except at control joint where the flashing shal
be term nated at the end of the sill

3.7.5 Val | ey Fl ashi ng

Val | ey flashing shall be installed as specified in SMACNA-02 and as
i ndi cat ed.

3.8 GRAVEL STOPS AND FASCI A

Gravel stops and fascia shall be fabricated and installed as indicated and
i n accordance wi th SMACNA- 02

3.9 | NSTALLATI ON OF LOUVERS
Louvers shall be rigidly attached to the supporting construction. The
installation shall be rain-tight. Louver screen shall be installed as
i ndi cat ed.

3.10 REGLETS

Reglets shall be a factory fabricated product of proven design, conplete
with fittings and special shapes as required. Open-type reglets shall be
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filled with fiberboard or other suitable separator to prevent crushing of

t he sl ot

during installation. Reglet plugs shall be spaced not over 12

i nches on centers and reglet grooves shall be filled with seal ant.
Friction or slot-type reglets shall have netal flashings inserted the ful

dept h of

sl ot and shall be lightly punched every 12 inches to crinp the

reglet and counter flashing together. Polyvinyl chloride reglets shall be
sealed with the manufacturer's reconmended seal ant.

3.11 CONTRACTOR QUALI TY CONTROL

The Cont

ractor shall establish and maintain a quality control procedure for

sheet netal used in conjunction with roofing to assure conpliance of the
installed sheet netalwork with the contract requirenents. Any work found
not to be in conpliance with the contract shall be pronptly renoved and
replaced or corrected in an approved manner. Quality control shal

i ncl ude,

a.

but not be linmted to, the foll ow ng:

Observation of environnmental conditions; nunber and skill |evel of
sheet netal workers; condition of substrate.

Verification of conpliance of materials before, during, and after
i nstal |l ati on.

I nspection of sheet metal work for proper size and thickness,
fastening and joi ning, and proper installation.

The actual quality control observations and inspections shall be docunented
and a copy of the docunentation furnished to the Contracting O ficer at the
end of each day.

TABLE 1. SHEET METAL WEI GHTS, THI CKNESSES, AND GAGES

St ai n- Gal -
Copper, Al unmi - | ess vani zed
0z. per num steel, st eel
Item Description sqg. ft. i nch i nch gage
EXPOSED SHEET METAL:
Bui | di ng expansi on
joints:
Cap. ... 16 0. 032 --- 24
Wat erstop -
bel |l ows or fl anged-
U-type.............. 16 --- --- 24
Cl eats (Continuous)... 24 0. 050 0. 015 20
Covering on m nor
flat, pitched or
curved surfaces....... 20 --- 0.018 24
Downspouts, heads and
leaders. ............. 16 0. 032 --- 24
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Fl ashi ngs:

Base................. 20 --- --- 24
Cap, stepped or

valley............... 16 0.032 --- 24

Gravel stops and fascias

Extrusi ons -- 0.075 --- ---
sheets, corrugated 16 0.032 --- 24
sheets, snooth -- 0. 050 --- 24
Gutters (girth):

Up to 15 inches...... 16 0. 025 --- 26
15 to 20 inches...... 16 0.032 --- 24
20 to 25 inches...... 20 0. 051 --- 22
25 to 30 inches...... 24 0. 064 --- 20
Gutter brackets (girth):

Up to 15

inches.............. 1/8"xl™ 3/16"xIl" --- 1/8"x1"
15 to 20

inches.............. 1/ 4" xl 1/ 4" xl --- 1/8"x1-1/2"
20 to 24

inches............ 1/ 4"x1-1/2" 1/ 4"x2" --- 1/8"x2"
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TABLE 1. SHEET METAL WEI GHTS, THI CKNESSES, AND GAGES (conti nued)
St ai n- Gal -
Copper, Al unmi - | ess vani zed
0z. per num steel, steel,
Item Description sqg. ft. i nch i nch gage
Gutter cleats and cover
plates............... 16 0.032 --- 26
Scupper, conductor
head and lining...... 16 0.032 --- 25
Strainers (wire
gage) . ... No. 9 No. 10 --- No. 12
Reglets............... 10 --- --- ---
Spl ash pans........... 16 0. 040 --- 24
Counter flashings...... 16 --- --- 24
Pressure Bars...... | 1/ 4x3/16x2" --- --- 1/ 4x3/ 16x2"
Expansi on Joint Curb
Aipe.oi i --- --- --- 1/ 8x8"
Count er flashing
Receiver............. 20 --- --- 20
Cradl e Support........ 3/ 16xI1" --- --- 3/ 16xI1"
Sanitary Vent Pipe
Fl ashing*............ 16 --- --- 24
Tubul ar Penetration
Flashing............. 16 --- --- 24
"H' Col um hood
flashing............. --- --- --- 16
Roof drain gravel
Stop. .+ v v o 16 --- --- ---
Bond
breaker.............. 16 --- . 015 ---

*4 | b. |lead and preformed neoprene al so reconmended for netal

pi pes, respectively.
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TABLE 1. SHEET METAL WEI GATS, THI CKNESSES, AND GACES (conti nued)

St ai n-
Copper, Al unmi - | ess
0z. per num steel,

Item Description sqg. ft. i nch i nch
Louvers (Wdth, inches):

Up to 24

inches............... --- . 040 . 025
24 to 36

inches............... --- . 040 . 031
36 to 48

inches............... --- . 064 . 037
48 to 60

inches............... --- . 064 . 050
Copings............... 16 0.032 . 015
Pitch

pockets.............. 16 --- ---
Thr ough-wal |,

fl ashi ngs above

roof line............ 16 --- . 015
Thr ough-wal |,

bel ow r oof

line,

except

as ot herw se

specified in

par agr aph

MATERI ALS 10 --- . 010
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[tem
Desi gnati on

Bui | di ng
expansi on
joint at
r oof

Cleats
(Conti nuous)

Fl ashi ngs:
Base

Cap-in
regl et
el astoneric

Cap - two-
pi ece

St epped

Thr ough- wal
spandre

fl ashi ng
(nmetal)

TABLE 2.

SHEET METAL JOI NTS

Type of Joint

Copper, Gal vani zed

Steel, Stainless
St eel

1-1/4 inch single
| ock standing
seam cl eated

But t

1-inch, flat
| ocked,
sol der ed

3-inch lap for
expansi on j oi nt.

3-inch | ap.

Recei ver 3-inch
| ap.
Cap piece 3-inch
| ap.

3-inch | ap.
1-1/2 inch

nechani ca
i nterl ock.

3-inch lap for

Al uni num

1-1/4 inch
si ngl e standi ng
seam cl eated

But t

1-inch flat
| ocked,
seal ed.

expansi on

joint.

3-inch | ap.

3-inch lap -
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Use hard
setting
seal ant
for | ocked
al um num
joints

Each expansi on

joint for al
nmet al s shal
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conti nuous
strip of
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t hi ck by

1/ 4-inch w de
prefornmed tape
seal ant.

Seal groove

with
seal ant (a)
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[tem
Desi gnati on

Thr ough- wal
spandre
fl ashi ng
(Coat ed
or non-
net al )

Val | ey

Gravel stops:
Extrusi ons

Sheet ,
corrugat ed

Sheet ,
snoot h

GQutters

Pitch pockets

TABLE 2.

SHEET METAL JOI NTS (Cont)

Type of Joint

Gal vani zed
St ai nl ess

Copper,
St eel
St eel

6-inch | ap,
cl eat ed.

Butt with 1/4-inch
space.

Butt with 1/4-inch
space.

1-1/2 inch |ap,
riveted and
sol der ed

1-inch sol dered
| ap.

Al uni num

6-inch | ap,
cl eat ed.

Butt with
1/ 2-inch
space.

Butt with
1/ 4-inch
space.

Butt with
1/ 4-inch
space.

1-inch flat

| ocked,
riveted, and
seal ed.

1-inch flat
| ocked and
seal ed.
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3 inch lap
wi th seal ant

Use sheet

fl ashi ng
beneat h and
a cover
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unit.

Use 6-inch
cover plate.

Use hard
setting
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al um num
joints.

Use hard
setting
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| ocked
al um num
joints.



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

TABLE 2. SHEET METAL JO NTS (conti nued)

Type of Joint

Copper, Gal vani zed

[tem Steel, Stainless
Desi gnati on St eel Al umi num Remar ks
Regl et s Butt joint. ----- Seal reglet

groove with
el astoneric
seal ant. (a)

(a) Polyvinyl chloride type reglet shall be sealed with manufacturer's
recommended butyl rubber seal ant.

-- End of Section --
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SECTI ON 08330
OVERHEAD ROLLI NG DOORS
AM #0003
PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 653/ A 653M (1997) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy- Coated

(Gal vanneal ed) by the Hot-Di p process

ASTM E 84 (1997a) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 330 (1996) Structural Performance of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG, AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE Fundanent HDBK-1 P (1997) Handbook, Fundanentals I-P Edition
ASHRAE Fundanent HDBK- SI (1997) Handbook, Fundanentals SI Edition
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA | CS 2 (1993) Industrial Control and Systemns
Controllers, Contactors, and Overl oad
Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

NEMA | CS 6 (1993) Industrial Control and Systemns
Encl osur es

NEMA MG 1 (1993; Rev 1, Rev 2, Rev 3) Mdtors and
Cenerators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
NFPA 80 (1995) Fire Doors and Fire W ndows

1.2 DESCRI PTI ON
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Overhead rolling doors shall be spring counterbal anced, rolling type, with
interlocking slats, conplete with guides, fastenings, hood, brackets, and
operating nechani snms, and shall be designed for use on openi ngs as

i ndi cated. Each door shall be provided with a permanent |abel show ng the
manuf acturer's nane and address and the nodel/serial nunber of the door

1.2.1 W nd Load Requirenents

Doors and conponents shall be designed to wi thstand the m ni rum desi gn w nd
load of 25 psf. Doors shall be constructed to sustain a superinposed
| oad, both inward and outward, equal to 1-1/2 tinmes the m nimum design w nd
| oad. Test data showi ng conpliance with design w ndl oad requirenents for
the specific door design tested in accordance with the uniformstatic air
pressure difference test procedures of ASTM E 330 shall be provided
Recovery shall be at least 3/4 of the maxi num deflection within 24 hours
after the test load is renoved. Sound engi neering principles my be used
to interpolate or extrapolate test results to door sizes not specifically
tested

1.2.2 Operational Cycle Life

All portions of the door and door operating mechanismthat are subject to
novenent, wear, or stress fatigue shall be designed to operate through a
m ni mum nunber of 10 cycles per day. One conplete cycle of door operation
is defined as when the door is in the closed position, noves to the ful
open position, and returns to the cl osed position

1.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation
subm ttals having an "FI O designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD-01 Data

Overhead Rol ling Door Unit; FIO

Manuf acturer's catal og data, test data, and summary of forces and | oads on
the wal | s/janbs.

SD- 04 Dr awi ngs

Overhead Rol ling Door Unit; FIO

Drawi ngs showi ng the | ocati on of each door including schedules. Draw ngs
shall include el evations of each door type, details and nethod of
anchorage, details of construction, location and installation of hardware,
shape and thickness of materials, details of joints and connections, and
details of guides, power operators, controls, and other fittings.

SD-06 Instructions
Overhead Rol ling Door Unit; FIO

Manuf acturer's preprinted installation instructions.
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SD- 14 Sanpl es

Overhead Rol ling Door Unit; FIO

Manuf acturer's standard col or sanples of factory applied finishes.
SD- 19 Operation and Mii ntenance Manual s

Operation Manual ; FIO

Mai nt enance and Repair Manual ; FIO__
Si x copies of the system operation manual and system mai ntenance and repair
manual for each type of door and control system

1.4 DELI VERY AND STORAGE

Doors shall be delivered to the jobsite wapped in a protective covering
with the brands and nanmes clearly marked thereon. Doors shall be stored in
a dry location that is adequately ventilated and free fromdirt and dust,
wat er, and ot her contam nants, and in a manner that permts easy access for
i nspection and handling

1.5 WARRANTY

Manuf acturer's standard perfornmance guarantees or warranties that extend
beyond a 1-year period shall be provided

1.6 OPERATI ON AND MAI NTENANCE MANUALS

Operating instructions outlining the step-by-step procedures required for
notori zed door and shutter operation for the overhead rolling door unit
shall be provided. The instructions shall include the manufacturer's nane,
nodel nunber, service manual, parts list, and brief description of al

equi pment and their basic operating features. Mintenance instructions
listing routine maintenance procedures, possible breakdowns and repairs,
troubl eshooti ng gui des, and sinplified diagrans for the equi pnent as
installed shall be provided. A conplete list of parts and supplies, source
of supply, and a list of the high nortality mai ntenance parts shall be
provi ded.

PART 2 PRODUCTS

2.1 OVERHEAD ROLLI NG DOORS
Doors shall be surface-nmounted type with guides at janmbs set back a
sufficient distance to clear the opening. Exterior doors shall be nounted
on interior side of walls.

2.1.1 Curtains

The curtains shall roll up on a barrel supported at the head of opening on
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brackets, and shall be bal anced by helical torsion springs. Steel slats
for doors less than 15 feet wide shall be mnimm bare netal thickness of
0.0269 inches.] [[Steel] [stainless steel] slats for doors from 15 feet
wide to 21 feet wide shall be mninmmbare metal thickness of 0.0329 inches.

Slats shall be of the mnimum bare netal decimal thickness required for
the width indicated and the wi nd pressure specified above.

2.1.1.1 Non- | nsul at ed Curt ai ns

Curtains shall be formed of interlocking slats of shapes standard with the
manuf acturer. Slats for exterior doors shall be flat type

2.1.2 Endl ocks and W ndl ocks

The ends of each alternate slat for interior doors shall have stee

endl ocks of manufacturer's stock design. In addition to endl ocks,
non-rated exterior doors shall have the manufacturer's standard w ndl ocks
as required to withstand the wind | oad. W ndlocks shall prevent the
curtain fromleaving gui des because of deflection from specified w nd
pressure

2.1.3 Bott om Bar

The curtain shall have a off-set bottom bar consisting of two hot-dip
gal vani zed steel angles for steel doors. A sensing edge shall be attached
to the bottom bar of doors that are electric-power operated

2.1. 4 Qi des

Cui des shall be steel structural shapes or fornmed steel shapes, of a size
and depth to provide proper clearance for operation and resistance under
the design wi ndl oad. Cuides shall be attached to adjoi ning construction
with fasteners recomended by the manufacturer. Spacing of fasteners shal
be as required to neet the m ninum desi gn wi ndl oad. Doors and guides in
hazardous areas shall have static groundi ng

2.1.5 Barre

The barrel shall be steel pipe or comrercial wel ded steel tubing of proper
di aneter for the size of curtain. Deflection shall not exceed 0.03 inch
per foot of span. Ends of the barrel shall be closed with nmetal plugs,
machined to fit the pipe. Al um num plugs are acceptable on non-fire door
barrels

2.1.6 Spri ngs
O | tenpered helical steel counter-balance torsion springs shall be
installed within the barrel and shall be capabl e of producing sufficient
torque to assure easy operation of the door curtain. Access shall be
provi ded for spring tension adjustnment from outside of the bracket wi thout
renmovi ng the hood

2.1.7 Br acket s

Brackets shall be of steel plates to close the ends of the roller-shaft
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housi ng, and to provide nounting surfaces for the hood. An operation
bracket hub and shaft plugs shall have seal ed prel ubricated ball bearings.

2.1.8 Hoods

Hoods shall be steel w th mninmmbare netal thickness of 0.0209 inches
formed to fit contour of the end brackets, and shall be reinforced with
steel rods, rolled beads, or flanges at top and bottom edges. Miltiple
segnment and single piece hoods shall be provided with support brackets of
the manufacturer's standard design as required for adequate support.

2.1.9 Weat herstri ppi ng

Exterior doors shall be fully weatherstripped. A conpressible and

repl aceabl e weat her seal shall be attached to the bottom bar. Wather sea
at door guides shall be continuous vinyl or neoprene, bulb or |eaf type, or
shall be nylon-brush type. A weather baffle shall be provided at the
lintel or inside the hood. Watherstripping shall be easily repl aced

wi t hout special tools.

2.1.10 Operation

Doors shall be operated by neans of hand-chain . Equi pnment shall be
desi gned and manufactured for usage in non-hazardous areas.

2.1.10.1 Manual Hand- Chai n Operati on

Operation shall be by neans of a bronze (in hazardous areas) endl ess chain
extending to within 3 feet of floor. Reduction shall be provided by use
of roller chain and sprocket drive or suitable gearing, to reduce the pul
requi red on hand chain to not over 35 pounds. Gears shall be high grade
gray cast iron.

2.1.11 I nertia Brake

Overhead rolling door shall have a nechanical inertia brake device which
will stop the door fromfree fall in any position, should there be a
failure in the roller chain drive. The unit shall be capable of being
reset with a back drive action

2.1.12 Locki ng

Locki ng shall consist of chain |ock keeper, suitable for padl ock by
ot hers, for chain operated doors.

2.1.13 Fi ni sh

Steel slats and hoods shall be hot-dip gal vanized G0 in accordance with
ASTM A 653/ A 653M and shall be treated for paint adhesion and shal
receive a factory baked-on prine coat for field finishing. The paint
system shall withstand a m ni num of 1500 hours wi thout blistering,
bubbl i ng, or rust. Surfaces other than slats, hood, and faying surfaces
shall be cleaned and treated to assure maxi mum pai nt adherence and shall be
given a factory dip or spray coat of rust inhibitive netallic oxide or
synthetic resin primer. Color shall be in accordance with Section 09915
COLOR SCHEDULE
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON
Doors shall be installed in accordance with approved detail draw ngs and
manuf acturer's instructions. Anchors and inserts for guides, brackets,
hardware, and ot her accessories shall be accurately |ocated. Upon
conpl etion, doors shall be free fromwarp, twi st, or distortion. Doors
shall be lubricated, properly adjusted, and denonstrated to operate freely.
3.2 FI ELD PAI NTED FI NI SH
St eel doors and franmes shall be field painted in accordance with Section
09900 PAI NTI NG, GENERAL. Weatherstrips shall be protected from paint.
Fini sh shall be free of scratches or other blem shes. Color shall be in

accordance with Section 09915 COLOR SCHEDULE .

-- End of Section --
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SECTI ON 08353
OPERABLE PARTI Tl ONS
AME 0003

PART 1 GENERAL
1.1 REFERENCES

The publications |isted below forma part of this specification to the

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

desi gnation only.

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

ASTM E 84 (1998el) Surface Burning Characteristics
of Building Materials

ASTM E 90 (1997) Laboratory Measurenent of Airborne
Sound Transm ssion Loss of Building
Partitions

ASTM E 413 (1987; R 1994) Rating Sound Insulation

ASTM F 793 (1993) Standard Cl assification of Wall
covering by Durability Characteristics

CODE OF FEDERAL REGULATI ONS ( CFR)
28 CFR 36 Nondi scrim nation on the Basis of Disability
by Public Accommdati ons and in Conmerci al
Facilities

FEDERAL STANDARDS ( FED- STD)

FED- STD 795 (Basic) Uniform Federal Accessability
St andar ds

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA LD 3 (1995) High-Pressure Decorative Lam nates
UNDERWRI TERS LABORATORI ES (UL)
UL 10B (1997) Fire Tests of Door Assenblies
1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
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Operable Partitions; FIO

Manuf acturer's descriptive data, performance charts, catal og cuts, and
installation instructions.

SD- 04 Dr awi ngs
Operable Partitions; FIO

Drawi ngs containing conplete schematic diagrans and details required to
denonstrate that the system has been coordinated and will properly function
as a unit. Draw ngs shall show proposed | ayout and anchorage of equi pnent
and appurtenances, and equi pnent relationship to other parts of the work

i ncl udi ng cl earances for nmi ntenance and operati on.

SD-13 Certificates
Operable Partitions; FIO

Certificate attesting that the materials neet the requirenents specified
and that partitions have specified acoustical and flane retardant
properties, as determ ned by test.

SD- 14 Sanpl es

Operabl e Partitions; GA

Manuf acturer's standard col or sanples of specified surfaces and finishes.
SD- 19 Operation and Mii ntenance Manual s

Operable Partitions; FIO

Si x conpl ete copies of operating instructions outlining the procedures
required for electrically operated partitions. The instructions shall

i ncl ude the manufacturer's name, nodel nunber, service manual, parts |ist,
and brief description of all equipnent and operating features. Data shall
include a conplete list of parts and supplies, with current unit prices and
source of supply, and a list of the parts recommended by the manufacturer
to be replaced after 1 year and 3 years of service.

Si x conpl ete copies of maintenance instructions explaining routine

mai nt enance procedures including inspection, adjustnents, |ubrication, and
cleaning. The instructions shall |ist possible breakdown, nethods of
repair, and a troubl eshooting guide. The instructions shall include

equi pnent | ayout and sinplified wiring and control diagranms of the system
as install ed.

1.3 DELI VERY AND STORAGE
Materials shall be delivered to the jobsite in the manufacturer's original,
unopened packages and shall be stored with protection fromthe weather,
hum dity and tenperature variations, dirt and dust, or other contam nants.

1.4 WARRANTY

Manuf acturer's standard perfornmance guarantees or warranties that extend
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beyond a 1 year period shall be provided
PART 2 PRODUCTS
2.1 MATERI ALS

Materi al and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site. Door and partition finishes shall have a Class A
rati ng when tested in accordance with ASTM E 84.

2.1.1 Wal | Covering

The wal |l covering shall conformto manufacturer's standard as indicated in
Section 09915 - COLOR SCHEDULE

2.1.2 Har dwar e

Operabl e partitions shall have manufacturers standard hardware. Hardware
shall be anodi zed alum numw th a bronze finish

2.1.3 Sweep Strips

Sweep strips shall be vinyl or other material which will not crack or craze
with severe usage. Sweep strip shall control STCto the specified rating

2.1. 4 Tr ack

Track shall be recessed and shall be of extruded alum num Track shall be
manuf acturer's standard product designed for the weight of partition
furnished. Track sections shall be provided in the maxi mum | engths
practicable, not less than 6 feet |ong except for narrow doors and at ends
of runs where short length is required. Suitable joint devices such as

i nterlocking keys shall be provided at each joint to provide pernmanent

al i gnnment of track.

2.1.5 Metal Soffit

Soffit shall be provided when track is recessed. Soffit shall be of netal
of adequate thickness to protect the ceiling from danmage by door operation
and shall be provided with the door manufacturer's standard neutral -col or
applied finish. Soffit on alum numtrack shall be an integral part of the
track.

2.2 OPERABLE PARTI TI ONS

AM #0003 Operable partitions are hinged pair operation with 4-foot w de
panel s, with an expander panel closure.

Operabl e partitions shall AM #0003have top hung ball bearing carriers and
shall be full height to track. Panels shall have surface material which
wraps around the vertical panel edges wi thout vertical trim Panels shal

be constructed of precision- extruded 6063-T5 al umi numw th stee

reinforced corner gussets and rigid structural panels on both sides of
franme. Panel thickness and conposition shall be designed to provide an STC
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rating of not less than 46 to 49 in accordance with ASTM E 90 and ASTM E 413.
Doors shall have vinyl sweep top seals which conpress agai nst the bottom

of the top track. AMt 0001 Operable bottom seals shall be a vinyl sweep
nmechani cal seal which will expand in place or panels which will be | owered
by sel f-contained operating device. Panels shall lock in place to forma
stable, rigid partition. Panels shall be surfaced with wall covering.
Partition finish shall have a flanme spread rating of not nore than 25 in
accordance with ASTM E 84. Doors shall be non fire rated nmanual ly

oper at ed.

2.3 PASS DOOR
Pass doors shall be the sane thickness, construction, and finish as the
operable partitions. Doors shall be provided with positive latch and fl ush
pulls for panic operation. Doors shall be equi pped with adjustable fl oor
seals. Doors shall be nominal 3 feet wi de by height standard with the
manuf act urer and handed as shown.

2.4 COLOR
Col or shall be in accordance with Section 09915 COLOR SCHEDULE.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's approved
installation instructions.

-- End of Section --
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SECTI ON 08700

BUI LDERS' HARDWARE
Anendnent #0003

PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Determning the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls

and Doors Under Specified Pressure
Di fferences Across the Specinen

BUI LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHMVA)

BHVA L & R Directory (Effective thru Jun 1999) Directory of
Certified Locks & Latches

BHVA Cl oser Directory (Effective thru Jul (1999) Directory of
Certified Door Closers

BHVA Exit Devices Directory (Effective thru Aug 1998) Directory of
Certified Exit Devices

BHVA Al156. 1 (1997) Butts and Hi nges

BHVA A156. 3 (1994) Exit Devices

BHVA Al156. 4 (1992) Door Controls - Closers

BHMVA Al156.5 (1992) Auxiliary Locks & Associ ated
Product s

BHVA Al156. 6 (1994) Architectural Door Trim

BHVA Al156. 7 (1997) Tenpl ate Hi nge Di nensi ons

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

BHVA A156. 13 (1994) Mortise Locks & Latches

BHVA A156. 15 (1995) Closer Hol der Rel ease Devices
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BHVA Al156. 16 (1989) Auxiliary Hardware
BHVA Al156. 18 (1993) Materials and Fini shes
BHVA A156. 21 (1996) Threshol ds

DOOR AND HARDWARE | NSTI TUTE ( DHI )
DHI Keyi ng Systens (1989) Keying Systens and Nonencl ature

DHI Locations for CSD (1997) Recomrended Locations for Buil ders’
Har dware for Custom Steel Doors and Franes

DHI Locations for SSD (1990) Recomrended Locations for
Architectural Hardware for Standard Steel
Doors and Franes

DHI ANSI/DH A115.1G (1994) Installation CGuide for Doors and
Har dwar e
DHI ANSI/DH A115-W (Varies) Wod Door Hardware Standards

(I'ncl AIl5-WL thru A115-W9)

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 80 (1999) Fire Doors and Fire W ndows

NFPA 101 (1997; Errata 97-1; TIA-97-1) Life Safety
Code

NFPA 105 (1999) Installation of Snoke-Control Door
Assenbl i es

1.2 SUBM TTALS

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

SD- 01 Data
Har dwar e and Accessories; FIO
Manuf acturer's descriptive data, technical literature, catalog cuts, and
installation instructions. Spare parts data for |ocksets, exit devices,
closers, electro-magnetic closer holder rel ease devices, , after approval
of the detail drawings, and not later than 3 nonth(s) prior to the date
of beneficial occupancy. The data shall include a conplete list of parts
and supplies, with current unit prices and source of supply.

SD- 04 Dr awi ngs

Har dwar e Devi ces; GA.

Detail drawi ngs for hardware devices for conputerized keying systens,
magneti c cards, keyless push button access control systems, and other
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el ectrical hardware devices show ng conplete wiring and schematic di agramns
and other details required to denonstrate proper function of units.

SD- 07 Schedul es

Har dwar e Schedul e; GA

Har dware schedule listing all itens to be furnished. The schedul e shal
include for each item the quantities; manufacturer's nanme and catal og
nunmbers; the ANSI nunber specified, sizes; detail information or catal og

cuts; finishes; door and frane size and materials; |ocation and hardware
set identification cross-references to drawings; lock trimnmateria

t hi cknesses; lock trimmaterial evaluation test results correspondi ng
reference standard type nunmber or function nunber from manufacturer's
catalog if not covered by ANSI or BHMA; and |ist of abbreviations and

t enpl at e nunbers

Keyi ng Schedul e; GA

Keyi ng schedul e devel oped in accordance with DH Keying Systens, after the
keyi ng neeting with the user

SD-13 Certificates
Har dwar e and Accessories; GA

The hardware manufacturer's certificates of conpliance stating that the
supplied material or hardware item neets specified requirenments. Each
certificate shall be signed by an official authorized to certify in behalf
of the product manufacturer and shall identify quantity and date or dates
of shipnment or delivery to which the certificates apply. A statenent that
the proposed hardware itens appear in BHVA L & R Directory, BHMA Cl oser
Directory and BHVA Exit Devices Directory directories of certified products
may be submitted in lieu of certificates. Furnish a separate certificate
of conpliance attesting that hardware itens conformto the Section 00700
Contract clauses pertaining to the Buy Anerican Act.

SD- 14 Sanpl es
Locksets; GA
1.3 PREDELI| VERY CONFERENCE

Upon approval of the Hardware Schedul e, the construction Contractor shal
arrange a conference with the hardware supplier, Contracting Oficer and
the using agency to determ ne keying systemrequirenents. Location of the
key control storage system set-up and key identification |abeling wll

al so be determ ned

1.4 DELI VERY, STORAGE, AND HANDLI NG

Har dware shall be delivered to the project site in the manufacturer's
ori gi nal packages. Each article of hardware shall be individually packaged
in the manufacturer's standard commercial carton or container, and shall be
properly marked or | abeled to be readily identifiable with the approved
hardware schedul e. Each change key shall be tagged or otherw se identified
with the door for which its cylinder is intended. Were double cylinder

SECTI ON 08700 Page 3



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

functions are used or where it is not obvious which is the key side of a
door, appropriate instructions shall be included with the | ock and on the
hardware schedule. Manufacturer's printed installation instructions,
fasteners, and special tools shall be included in each package

1.5 SPECI AL TOCOLS

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

1.6 WARRANTY

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

1.7 OPERATI ON AND MAI NTENANCE MANUALS

Six conplete copies of maintenance instructions listing routine

mai nt enance procedures, possible breakdowns and repairs, and

troubl eshooti ng gui des shall be provided. The instructions for electric
| ocks, electric strikes, electro-nmagnetic closer hol der rel ease devices,
and electric exit devices shall include sinplified diagranms as installed

PART 2 PRODUCTS
2.1 GENERAL HARDWARE REQUI REMENTS

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

2.2 TEMPLATES

Requi renments for hardware to be nmounted on netal doors or netal franes
shall be coordi nated between hardware manufacturer and door or franme
manuf acturer by use of tenplates and other information to establish

| ocation, reinforcenent required, size of holes, and sinmlar details.
Tenpl ates of hinges shall conformto BHVA Al156. 7

2.3 HI NGES
H nges shall conformto BHVA A156.1. Hinges used on netal doors and franes
shall also conformto BHVA Al156.7. Except as ot herw se specified, hinge
sizes shall conformto the hinge manufacturer's printed recomrendati ons.
2.3.1 Hi nges for Reverse Bevel Doors with Locks
H nges for reverse bevel doors with | ocks shall have pins that are nade
nonrenovabl e by neans such as a set screwin the barrel, or safety stud,
when the door is in the closed position.
2.3.2 Contractor's Option
Hi nges with antifriction bearings may be furnished in lieu of ball bearing

hi nges, except where prohibited for fire doors by the requirenents of NFPA
80.
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2.3.3 Pi vot Hi nges
Pi vot hi nges shall conformto BHVA Al56. 4.
2.4 LOCKS AND LATCHES

To the maxi num extent possible, |ocksets, |atchsets and deadl ocks, and al
conponents thereof, including cylinders and renpovable cores, shall be the
products of a single manufacturer. Lock fronts for double-acting doors
shall be rounded. Strikes for wood frames and pairs of wood doors shall be
furnished with wought boxes.

2.4.1 Morti se Lock and Latchsets

Mortise | ock, latchsets, and strikes shall be series 1000 and shall conform
to BHVA Al156. 13, operational Grade 1. Strikes for security doors shall be
rectangul ar without curved lip. Mortise type |locks and |l atches for doors
1-3/4 inches thick and over shall have adjustable bevel fronts or otherw se
conformto the shape of the door. Mbrtise |ocks shall have arnored fronts.

2.4.2 Auxiliary Locks and Associ ated Products
Mortise dead | ocks and dead | atches, narrow style dead | ocks and dead
| atches, rimlatches, dead | atches, and dead bolts shall conformto BHVA
Al156.5. Bolt and latch retraction shall be dead bolt style. Strike boxes
shall be furnished with dead bolt and |atch strikes for Gade 1

2.4.3 Lock Cylinders (Mrtise, and R m

Lock cylinders shall conply with BHVA A156.5. Lock cylinder shall have not
| ess than seven pins. Cylinders shall have key renovable type cores. A

mast er keyi ng system shall be provided. Construction interchangeabl e cores
shall be provided. Disassenbly of knob or |ockset shall not be required to
renmove core fromlockset. All |ocksets, |ockable exit devices, and padl ocks

shal |l accept sane interchangeabl e cores

2.4. 4 Locksets for Lead-Shi el ded Doors AM #0001

Locksets for | ead-shielded doors shall be provided with factory-installed
lead linings. Lead linings shall not be less than the thickness of the
lead in the door in which the | ockset is required

2.4.5 Lock Trim

Lock trimshall be cast, forged, or heavy wought construction of

comrercial plain design. |In addition to neeting the test requirenent of
or BHVA A156. 13, |ever handl es, and escutcheons shall be 0.050 inch thick
i f unreinforced. If reinforced, the outer shell shall be 0.035 inch thick

and the conbi ned thickness shall be 0.070 inch except that |ever shanks
shall be 0.060 inchthick. 2-1/8 to 2-1/4 inches. Lever handl es shall be
of plain design with ends returned to no nore than 1/2 inch fromthe door
face. Lever handl e shall be of solid construction.

2.5 EXIT DEVI CES AND EXI T DEVI CE ACCESSCRI ES

Exit devices and exit device accessories shall conformto BHVA Al156. 3,
G ade 1.
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2.5.1 Exit Devices and Auxiliary Itens

Trimshall be of wought construction and commercial plain design with
strai ght, bevel ed, or snoothly rounded sides, corners, and edges.

Adj ustabl e strikes shall be provided for rimtype and vertical rod devices.
Open back strikes shall be provided for pairs of doors with nortise and
vertical rod devices; except open back strikes shall be used on | abel ed
doors only where specifically provided for in the published listings. Touch
bars shall be provided in lieu of conventional crossbars and arns.

Escut cheons shall be provided not less than 7 by 2-1/4 inches.

Escut cheons shall be cut to suit cylinders and operating trim

2.5.2 Door Coor di nat or

Door coordinator with carry bar shall be Type 21 and shall be provided for
each pair of doors equipped with an overl apping astragal. The coordi nator
may be nechanically operated and shall be capable of holding the active
door of a pair open until the inactive door has preceded it in the closing
cycle. When used as fire exit hardware, the coordinator and carry bar
shall be listed or |abeled by a nationally recognized i ndependent testing
| aborat ory.

2.5.3 Automatic Flush Bolts

Automatic flush bolts shall be Type 25 in accordance with BHVA Al156. 3, and
shall be installed at the top and bottom of the inactive |eaf of pairs of
fire rated doors where specified in the hardware sets. Flush bolts shal
be nortised in the strike edge of the door

2.6 KEYI NG

Locks shall be keyed in sets or subsets as schedul ed. Locks shall be
furnished with the manufacturer's standard construction key system Change
keys for | ocks shall be stanped wi th change nunber and the inscription
"U. S. Property - Do Not Duplicate.” Keys shall be supplied as foll ows:

Locks: 2 change keys each | ock
Mast er keyed sets: 4 keys each set.
Construction keys: 6 total

Bl ank keys: 150 total

The keys shall be furnished to the Contracting O ficer arranged in a
contai ner for key control system storage in sets or subsets as schedul ed

2.7 DOOR CLOSI NG DEVI CES
Door cl osing devices shall conformto BHVA Al156.4, Grade 1. C osing
devi ces shall be products of one manufacturer for each type specified. The
openi ng resi stance of closing devices shall not exceed 15 1bf applied at
the latch stile or exceed 5 1lbfwhere |ow opening resistance is schedul ed

2.7.1 Surface Type C osers

Surface type closers shall be Grade 1, Series (02000 Standard Cover with

SECTI ON 08700 Page 6



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

options PT-4F, PT-4G PT-4H, (Size 1 or 2 through Size 6), and PT-4D with
back check position val ve. Except as otherw se specified, sizes shal
conformto the manufacturer's published recomendati ons. Cl osers for
out swi ngi ng exterior doors shall have parallel arnms or shall be top janb
mounted. Closers for doors close to a wall shall be of narrow projection
so as not to strike the wall at the 90-degree open position. Cl osers on
doors accessible to the physically handi capped shall have the closing force
set for a push-pull of 2.27 kg (5 pounds) applied at the knob or handle for
interior doors; for exterior doors, set to the mnimumrequired to relatch
the door.

2.8 DOOR CONTROLS - OVERHEAD HOLDERS
Door controls - overhead holders shall conformto BHVA Al156. 8

2.9 ARCHI TECTURAL DOOR TRI M
Architectural door trimshall conformto BHVA Al56. 6

2.9.1 Door Protection Plates

2.9.1.1 Kick Pl ates

Kick plates shall be Type J102 stainless steel. Wdth of plates shall be 2
i nches | ess than door width for single doors and 1 inchless for pairs of
doors. Height shall be 16 inches, except where the bottomrail is |ess
than 16 inches the plate shall extend to within 1/2 inch of the pane
mol d or glass bead. Edges of plates shall be bevel ed.
2.9.1.2 Mop Pl ates
Mop plates shall be Type J103 stainless steel. Wdth of plates shall be
2 inches less than door width for single doors and 1 inchless for pairs
of doors. The height shall be 4 inches. Edges of plates shall be bevel ed.
2.9.2 Push Pl ates
2.9.2.1 Fl at Pl ates

Fl at plates shall be Type J301 0.50 inch thick stainless steel. Edges of
pl ates shall be bevel ed.

2.9.3 Door Pulls and Push/Pull Units

2.9.3.1 Door Pulls
Door pulls shall be Category J400 stainless steel of plain nodern design
Pulls for hollow netal, mineral core wood or kal anein doors shall be Type
J405 thru-bolted to Type J301 flat push pl ates.

2.9.4 Push and Pull Bars

Push and pull bars shall be Category J500, alum num . Edges of nounting
pl ates shall be bevel ed

2.10 AUXI LI ARY HARDWARE
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Auxi |l i ary hardware, consisting of door hol ders, door stops, , shall conform

to BHVA Al156.16. Lever extension flush bolts shall be Type L14081

Dust - proof strikes shall be Type L04011 for doors that are not fire rated

Dust - proof strikes shall be Type L04021 for fire rated doors. O her

auxiliary hardware of the types |listed below, shall conformto BHVA Al56. 16
Fl oor mounted door stop risers shall be used on all doorstops that are

not of sufficient height to stop the door

Gar mnent Hooks:

2. 11 M SCELLANEQUS
2.11.1 Aut omati ¢ Door Bottons

Aut omat i ¢ door bottoms shall be nortised type with al um num housing
cover, anodized clear finish. Door bottom shall have a wool, felt,
rubber, vinyl, or neoprene seal and shall be actuated by the opening and
cl osing of the door. The door bottom shall exclude |ight when the door is
in the closed position and shall inhibit the flow of air through the unit.

2.11.2 Met al Threshol ds

Threshol ds shall conformto BHMA A156.21. Thresholds for exterior doors
shal |l be extruded alum num of the type indicated and shall provide proper
cl earance and an effective seal with specified weather stripping. Wher e
requi red, thresholds shall be nodified to receive projecting bolts of flush
bolts exit devices. Thresholds for doors accessible to the handi capped
shall be beveled with sl opes not exceeding 1:2 and with heights not
exceeding 1/2 inch. Air |eakage rate of weatherstripping shall not exceed
0.5 cubic feet per mnute per lineal foot of crack when tested in
accordance with ASTM E 283 at standard test conditions.

2.11.3 Rain Drips

Extruded al um num not less than 0.07 inch thick, clear anodized . Door
sill rain drips shall be 1-1/2 inches to 1-3/4 inches high by 5/8 inch
projection. Overhead rain drips shall be approximately 1-1/2 inches high
by 2-1/2 inchesprojection and shall extend 2 inches on either side of the
door openi ng wi dth.

2.11. 4 Al um num Housed Type Weat herseal s

Weat herseal s of the type indicated shall consist of extruded al um num
retainers not less than 0.07 inch wall thickness with vinyl, neoprene,
silicone rubber, polyurethane or vinyl brush inserts. Al um num shall be
clear (natural) anodized. Watherseal nmaterial shall be of an

i ndustrial/comercial grade. Seals shall remain functional through al
weat her and tenperature conditions. Air |eakage rate of weatherstripping
shall not exceed 0.5 cubic feet per mnute per lineal foot of crack when
tested in accordance with ASTM E 283 at standard test conditions.

2.11.5 Gasketing
Gasketing shall be a conpression type seal, silicon based, self-adhesive

product for use on steel door frames with steeldoors for 20-m nute 45
m nute C-|abel 1-hour B-label 1-1/2 hour B-label. Color shall be white.
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Air | eakage rate of weatherstripping shall not exceed 0.5 cubic feet per
m nute per lineal foot of crack when tested in accordance with ASTM E 283
at standard test conditions.

2.11.6 Key Control Storage System

Key control storage systemshall conformto BHVA Al156.5, Type E8351,
capacity 150, and shall be properly |labeled for key identification. Set
up, identification |abeling and | ocation of the key control storage shal
be as directed at the Predelivery Conference

2.11.7 Door St ops

Wal | stops, floor stops and conbi nation stop and hol ders shall conformto
BHVA A156. 16.

2.12 FASTENI NGS

Fast eni ngs of proper type, size, quantity, and finish shall be supplied
with each article of hardware. Machi ne screws and expansi on shiel ds shal
be used for attaching hardware to concrete or nmasonry. Fasteni ngs exposed
to the weather in the finished work shall be of brass, bronze, or stainless
steel. Sex bolts, through bolts, or machi ne screws and gronmet nuts, where
used on reverse-bevel exterior doors equipped with half-surface or
full-surface hinges, shall enploy one-way screws or other approved

t amper proof screws. Screws for the janb | eaf of half-nortise and

full -surface hinges attached to structural steel franmes shall be one-way or
ot her approved tanperproof type

2.13 FI NI SHES

Unl ess otherw se specified, finishes shall conformto those identified in
BHMVA A156.18. Where painting of prinmed surfaces is required, painting is
specified in Section 09900 PAINTI NG GENERAL

2.14 HARDWARE FOR FI RE DOORS

Hardware for fire doors shall conformto the requirenents of NFPA 80and
NFPA 101.

PART 3 EXECUTI ON
3.1 APPLI CATI ON

Har dwar e shall be located in accordance with DH Locations for CSD and DH
Locations for SSD, except that deadl ocks shall be nmounted 48 inches above
finish floor. Wen approved, slight variations in |ocations or dinensions
will be permtted. Application shall be in accordance with DH ANSI/DH
A115.1G or DHI ANSI/DH Al115-W Door control devices for exterior doors
such as cl osers and hol ders, shall be attached to doors with thru bolts and
nuts or sex bolts. Alternate fastening nethods nmay be approved by the
Contracting O ficer when manufacturers' docunentation is submitted to
verify that the fastening devices and door reinforcenents are adequate to
resi st wind i nduced stresses. Electric hardware itens and access contro
devi ces shall be installed in accordance with manufacturer's printed
installation procedures. The door hardware for lead lined doors is
installed on the job at the tinme the doors are fitted in the franes.
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Recesses for |ock-sets are lined with lead butted tightly against the door
| ead.

3.1.1 Hardware for Fire Doors and Snoke-Control Door Assenblies

Hardware for fire doors shall be installed in accordance with the

requi rements of NFPA 80. Exit devices installed on fire doors shall have a
visible | abel bearing the marking "Fire Exit Hardware". O her hardware
installed on fire doors, such as | ocksets, closers, and hinges shall have a
visible |abel or stanmp indicating that the hardware itens have been
approved by an approved testing agency for installation on fire-rated
doors. Hardware for snoke-control door assenmblies shall be installed in
accordance with NFPA 105

3.1.2 Door - Cl osi ng Devi ces

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

3.1.3 Key Control Storage Systens
Key control storage system shall beinstalled where directed

3.1. 4 Kick Plates and Mop Pl ates
Kick plates shall be installed on the push side of single-acting doors and
on both sides of double-acting doors. Myp plates shall be installed on the
pull side of the single acting doors.

3.1.5 Auxi | i ary Hardwar e
Lever extension flush bolts shall be installed at the top and bottom of the
i nactive leaf of pairs of doors. The bottom bolt shall operate into a
dust - proof floor strike or threshold

3.1.6 Thr eshol ds
Threshol ds shall be secured with a nmininmmof three fasteners per single
door width and six fasteners per double door width with a nmaxi mum spaci ng
of 12 inches. Exterior thresholds shall be installed in a bed of seal ant
wi th expansi on anchors and stainless steel screws, except that bronze or
anodi zed bronze thresholds shall be installed with expansi on anchors with
brass screws. M ninmum screw size shall be No. 10 | ength, dependent on job
conditions, with a mnimmof 3/4 inchthread engagenent into the floor or
anchoring device used. Thresholds shall have ends scribed neatly to janbs.

3.1.7 Rain Drips
Door sill rain drips shall align with the bottom edge of the door
Overhead rain drips shall align with bottom edge of door frame rabbet.
Drips shall be set in sealant and fastened with stainless steel screws.

3.1.8 Weat her seal s

Weat herseal s shall be |ocated as indicated, snug to door face and fastened
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in place with color matched netal screws after door and frames have been
finish painted. Screw spacing shall be as recommended by manufacturer

3.1.9 Gasketing

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

| at ch sides of door frame. Frames shall be toleranced for a 1/8 inch

cl earance between door and frame. Franes shall be treated with tape primer
prior to installation.

3.2 OPERATI ONAL TESTS

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

si tuations.

3.3 FI ELD QUALI TY CONTROL
Supplier shall inspect the conpleted installation and certify that the
har dwar e has been furnished and installed in accordance with the
manuf acturers' instructions and as specified. The inspection report shal
identify any mal functioning itens and recommend adj ustnent or replacenent
as appropri ate.

3.4 HARDWARE SETS

HW 1 Door no. 1,3

2 pr. Pi vots, C07162, by door manufacturer x finish to match door

2 ea. I ntermedi ate pivots, C07382, by door manufacturer x finish to
mat ch door

1 ea. Exit device, type 6, Function 08 (cylinder dogging) x RHR x
AM #003 630

1 ea. Exit device, type 6, Function 02 (cylinder dogging) x trimto
mat ch active door x AM #003 630

2 ea. Cl osers, C02041 x finish to match door (Provi de adapter as needed
to allow for clearance of overhead door stop.)

2 ea. Over head stop, C22541 x 626

1 ea. Threshol d, J33130 as detailed x 628

1 set Weat herstri pping, at head, janmbs and neeting stiles

1 set Rain Drip @ Door Bottom x 628

HW 2 Door no. 2

2 pr. Pi vots, C07162, by door manufacturer x finish to match
door
2 ea. I ntermedi ate pivots, C07382, by door manufacturer x finish
to match door
1 ea. Push bar by door manufacturer x factory finish to match
doors.
1l ea Pul | bar by door manufacturer x factory finish to match
doors
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2 ea. Cl osers, C02041 x finish to match door (Provide adapter as needed
to allow for clearance of overhead door stop.)
2 ea. Over head stop, C22541 x 626

HW 3 Door no. 4

1 1/2 pr. Pivots, C07162, by door manufacturer x finish to match door

1 ea. I ntermedi ate pivots, C07382, by door manufacturer x finish
to match door

1 ea. Cl oser, (C02041 x finish to match door (Provide adapter as needed
to allow for clearance of overhead door stop.)

1 ea. Exit device, type 6, Function 08 x AM #003 630

ea. Over head stop, C22541 x 626

1 ea. Threshol d, J33130 x 626

1 set Weat herstri pping, at head and janmbs and stiles

1 set Rain drip @Door Bottom x 628

HW 4 Door no. 5, 5A

1 % pr. H nges, A2112 x 626

1 ea. Lockset, AM #0001 F12 x 626

1 ea. Over head stop, C22541 x 626

1 ea Threshol d, J32183 x 626

1 set Weat herstri pping, at head and janbs and stiles

1 set Rain drip @head and door bottom x 628

1 ea. Door sweep, R3C415 X 626

HW 5 Door no. 6

4 pr. H nges, A2112 x 626

1 ea. Lockset, AM #0001 F12 x 626

1 set Sel f Latching Extension Flush Bolt set (Type 27) x 626

1 ea. Over head stop, C22541 x 626

1 ea. Threshol d, J32183 x 626

1 set Weat herstri pping, at head and janbs and stiles

1 set Rain drip @head and door bottom x 628

1 ea. Door sweep, R3C415 X 626

HW 6 Door no. 10 (Fire Rated)

1 % pr. H nges, A5111 x 630

1 ea. Lockset, AM #0001 F12 x 630 (Ensure key side of |ockset faces room
nunmber A107, COMMO room only)

1 ea. Cl oser, C02021 x 630

1 ea. Ki ckpl ate, J102 x 630

1 ea. Stop, L22161 x 630

1 ea. Threshol d, J32130 x 628
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HW 7 Door no. 11

1 % pr. H nges, A2112 x 626

1 ea. Lockset, AM #0001 F12 x 626
1 ea. Stop, L22161 x 626

1 ea. Threshol d, J32130 x 628

HW 8 Door no. 12, 13

1 % pr. H nges, A5111 x 630
1 ea. Push Plate, J304 x 630
1 ea. Pull Plate, J407 x 630
1 ea. Cl oser, (02021 x 689 AM #0003( provi de adapter
as needed to allow for clearance of overhead hol der)
1 ea. Ki ckpl ate, J102 x 630
1 ea. Mop Plate, J103 x 630
AM #0003
AM #0003 1 ea. Over head stop, C02541 x 630

HW 9 Door no. 14

1 % pr. H nges, A5111 x 626

1 ea. Lockset, FO7 x 626

1 ea. Cl oser, C02021 x 689

1l ea Ki ckpl ate, J102 x 630

1 ea. Mop plate, J103 x 630

1 ea. Stop, L51371 x ES x 630
1 ea. Threshol d, J32130 x 628

HW 10 Door no. 15

1 % pr. H nges, A2112 x 626

1 ea. Lockset, FO7 x 626

1 ea. Stop, L22161 x 626

1 ea. Threshol d, J32130 x 628

HW 11 Door no. 16 (Fire Rated)

1 % pr. H nges, A2112 x 626

1 ea. Lockset, FO7 x 626

1 ea. Cl oser, C02021 x 689

1 ea. Ki ckpl ate, J102 x 626

1 ea. Stop, L22161 x 626

1 ea. Threshol d, J32130 x 628

HW 12 Door no. 17 (Fire Rated)

3 pr. H nges, A5111 x 630
1 ea. Exit device, Type 3, Function 08 x 630
1 ea. Exit device, Type 2, Function 01 x 630
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2 ea. Cl osers, C02011 x 689 (Provide adapter as needed
to allow for clearance of overhead door stop.)

2 ea. Ki ckpl ates, J102 x 630

2 ea. Over head stops, C22541 x 626

1 ea. Threshol d, J32130 X 628

HW 13 Door no. 18 (Fire Rated)

4 pr. H nges, A5111 x 630

1 ea. Lockset, AM #0001 F12 x 630

1 ea. Automatic flushbolt, Type 25 x 630

2 ea. Cl osers, (€02021, PT-4G x 689 (Provide adapter as needed
to allow for clearance of overhead door stop.)

2 ea. Ki ckpl ate, J102 x 630

1 ea. Coordi nator, Type 21A x 630

2 ea. Over head stop, C22541 x 630

1 ea. Dust proof strike, L04011 x 628

1 ea. Threshol d, J32130 x 628

HW 14 Door no. 19

By manuf acturer

HW 15 Door no. 20 (Snoke Barrier)

3 pr. H nges, A5111 x 630
1 ea. Latchset, FO1l x 630
2 ea. Cl osers, C02011, PT-4G x 689

(Provi de adapter as needed to allow for clearance of overhead
door stop.)

2 ea. Over head stop, C22541 x 626

1 ea. Automatic flushbolt, Type 25 x 630

1 ea. Dust proof strike, L0O04011 x 628

1 ea. Coordi nator, Type 21A x 630

2 ea. El ectro-magneti c overhead hol ders, C00011 x 630 (Ref. Fire

Al arm Det ecti on dwg.
dwg. sht. FP-5.)
1 set Snoke control system (includi ng weat herstri pping,
over |l appi ng steel astragal
automati c door bottom and threshol d)

HW 16 Door no. 21

3 pr. H nges, A2112 x 626
1 ea. Lockset, AM #0001 F12 by door manufacturer x finish to match door
2 ea. Cl oser, (02021 by door manufacturer x finish to match door

(Provi de adapter as needed to allow for clearance of overhead
door stop.)

ea. Automatic flushbolt, Type 25 x finish to match door

1 ea. Dust proof strike, L04011 x 628

=
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2 ea. Over head hol der, C22511 x 626

HW 17 Door no. 22

1 % pr. H nges, A2112 x 626
1 ea. Lockset, FO5 x 626
1 ea. Stop, L12141 x 626

HW 18 Door no. 23, 24

1 % pr. H nges, A2112 x 626
1 ea. Lockset, AM #0001 F12 x 626
1 ea. Stop, L12141 x 626

HW 19 Door no. 25

1 % pr. H nges, A2112 x 626
1 ea. Lockset, FO7 x 626
1 ea. Stop, L12141 x 626

HW 20 Door no. 26

AM #0003 1 pr. Pi vot, C07111 x 626 (for lead lined door)

1 ea. Intermedi ate pivot, 07311 x 626 (for lead |ined door)
1 ea. Lockset, F12 x 626 (for lead lined door)

1 ea. Stop, L12141 x 626

HW 21 Door no. 27

1 ea. H nges, A2112 x 626

1 ea. Latchset, FO1l x 626

1 ea. Cl oser, C02011 x 689
1 ea. Ki ckpl ate, J102 x 630
1 ea. Stop, L12141 x 626

HW 22 Door no. 30, 31, 33
BY MANUFACTURER

Am #0003 HW 23 Door no. 29

pr. Hi nges, A2112 x 626

ea. Lockset, FO7 x 626

ea. Stops, L12141 x 626

ea. Self latching extension flush bolt Type 27 x 626
ea. Dust proof strike, L04011 x 628

ea. Over head hol ders, C22511 x 626

N[N |W
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-- End of Section --
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SECTI ON 09250
GYPSUM WAL L BOARD
AME 0003

PART 1 GENERAL
1.1 REFERENCES

The publications |isted below forma part of this specification to the

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

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A108.11 (1992) Interior Installation of
Cenentitious Backup Units

ANSI A118.9 (1992) Test Methods and Specifications for
Cenentitious Backer Units

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

ASTM A 580/ A 580M (1998) Stainless Steel Wre

ASTM A 853 (1993) Steel Wre, Carbon, for General Use

ASTM B 164 (1998) Nickel - Copper Alloy Rod, Bar, and
Wre

ASTM C 36 (1997) Gypsum Wal | board

ASTM C 79/ C 79M (1997) Treated Core and Non treated Core

Gypsum Sheat hi ng Board

ASTM C 475 (1994) Joint Conmpound and Joi nt Tape for
Fi ni shi ng Gypsum Board

ASTM C 514 (1996) Nails for the Application of Gypsum
Board
ASTM C 557 (1993a) Adhesive for Fastening Gypsum

Wal | board to Wbod Fram ng

ASTM C 630/ C 630M (1996a) Water-Resistant Gypsum Backi ng
Board

ASTM C 645 (1998) Nonstructural Steel Fram ng Menbers

ASTM C 754 (1997) Installation of Steel Fram ng

Menmbers to Receive Screw Attached Gypsum
Panel Products

ASTM C 840 (1998) Application and Finishing of Gypsum
Board
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ASTM C 931/ C 931M (1995a) Exterior Gypsum Soffit Board

ASTM C 955 (1998) Load-Bearing (Transverse and Axi al)
St eel Studs, Runners (Tracks), and Bracing
or Bridging for Screw Application of
Gypsum Panel Products and Metal Plaster

Bases
ASTM C 960/ C 960M (1997) Predecorated Gypsum Board
ASTM C 1002 (1998) Steel Drill Screws for the

Application of Gypsum Board or Metal
Pl ast er Bases

ASTM C 1047 (1998) Accessories for Gypsum Wal | board
and Gypsum Veneer Base

ASTM C 1177/ C 1177M (1996) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM C 1178/ C 1178M (1996) d ass Mat Water-Resistant Gypsum
Backi ng Panel

GYPSUM ASSCCI ATI ON ( GA)

GA 214 (1996) Recomrended Levels of Gypsum Board
Fi ni sh

GA 216 (1996) Application and Finishing of Gypsum
Board

GA 600 (1997) Fire Resistance Design Manual

UNDERVWRI TERS LABORATORI ES (UL)

UL Fire Resist Dir (1998) Fire Resistance Directory (2 Vol.)

1.2 SYSTEM DESCRI PTI ON
1.2.1 Fi re- Rated Construction

Joints of fire-rated gypsum board encl osures shall be closed and sealed in
accordance with UL test requirenents or GA requirenents, and as required to
neet pressurization requirenents. Penetrations through rated partitions
and ceilings shall be sealed tight in accordance with tested systens. Fire
rati ngs shall be as indicated.

1.2.2 Pressurized Encl osures

Pressurized fire-rated gypsum board encl osures shall allow the mechani cal
and electrical life-safety systens to operate in accordance with the design
intent. Air pressure within elevator shaft shall be 7.5 psf. Air pressure
within stair shaft shall be 5.0 psf. Maxi num m d-span deflection shall be
L/ 360.
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1.

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

SD- 04 Dr awi ngs
Steel Framing; FIO Control Joints; FIO Fire-Resistant Assenblies; FIO.

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

SD-13 Certificates
Gypsum Wal | board; FIO.  AM# 0001 Tile Backer Board; FIO  Exterior Gypsum
Soffit Board; FIO Steel Framing; FIO Fire-Rated Gypsum Board; FI O AM¢
0001 Exterior Cenent Board; FIO

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

AM¢ 0001

SD- 14 Sanpl es

Texture Coating; _ GA
AME 0001 Three sanples indicating range of "Knock-Down" texture on 8-inches
by 12-inches gysum board. Submittal sanple nust be approved prior to
proceedi ng with the work.

.4 QUALI FI CATI ONS

Manuf acturer shall specialize in manufacturing the types of materi al
specified and shall have a m nimum of 5 years of docunented successful
experience. Installer shall specialize in the type of gypsum board work
requi red and shall have a m ninmum of 3 years of docunented successful
experi ence.

.5 DELI VERY, STORAGE AND HANDLI NG

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

manuf acturer's printed instructions. Damged or deteriorated materials
shall be renpved from jobsite.

.6 ENVI RONVENTAL CONDI T1 ONS

Envi ronnmental conditions for application and finishing of gypsum board
shall be in accordance with ASTM C 840. During the application of gypsum
board without adhesive, a roomtenperature of not |ess than 40 degrees F
shall be maintained. During the application of gypsum board with adhesive,
a roomtenperature of not |ess than 50 degrees F shall be nmmintained for 48
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hours prior to application and continuously afterwards until conpletely
dry. Building spaces shall be ventilated to renpbve water not required for

drying joint treatnment materials. Drafts shall be avoided during dry hot
weat her to prevent materials fromdrying too rapidly.

PART 2 MATERI ALS

2.1 NON- LOADBEARI NG STUD WALLS

2.1.1 St uds
Studs for non-load bearing walls shall conformto ASTM C 645. Studs shal
be C-shaped, roll formed steel with m ni mum uncoated design thickness of
AM #0003 0.0329 | NCHES (20 GAUGE) AM# 000lat 16-inches O C. made from G40
hot -di p gal vani zed coat ed sheet.

2.1.2 Runner Tracks
Fl oor and ceiling runner tracks shall conformto ASTM C 645. Tracks shal
be prefabricated, U-shaped with mninmum 1 inch flanges, unpunched web,
thickness to match studs, made from G40 hot-di p gal vani zed coat ed sheet.

2.2 SUSPENDED CEI LI NG FRAM NG
Suspended ceiling fram ng system shall have the capability to support the
finished ceiling, light fixtures, air diffusers, and accessories, as shown.
The suspensi on system shall have a nmaxi mum defl ection of L/240. Carrying
channel s shall be formed from m ni mrum 0.0548 in thick cold-rolled steel
1-1/2 x 3/4 inch. Furring nmenbers shall be fornmed fromcold-rolled steel
7/8 x 2-9/16 inch. Carrying channels and furring nenbers shall be nade
from hot-di p gal vani zed coat ed sheet.

2.3 GYPSUM BOARD

Gypsum board shall have square-cut ends, tapered or bevel ed edges and shal
be maxi num possi ble length. Gypsum board thickness shall be as shown.

2.3.1 St andard Gypsum Board

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

2.3.2 Fi re- Rated Gypsum Board

Fire-rated gypsum board shall conformto ASTM C 36, and shall be Type X or
Type C as required, 48 inches wi de

2.3.3 AME 0001 Til e Backer Board
Ti |l e backer board shall be 5/8" thick, regular, with water resistant core
fiberglass surface mats front and back with water and vapor retardant
coating, paintable surfaces and shall be 48 inch wi dth and nmaxi mum
permni ssi bl e | ength.

2.3. 4 Exteri or Cenent Board

FExteri or cenment board shall be a non-conbustible portland cenent product.
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Board shall be 4 x 8 with mninmmthickness of 5/8".
consi st of an aggregated portland cenment core,

Boar ds shal |
faced on both sides and

wr apped on | ong edges with an enbedded pol yner-coated gl ass fiber nesh.

Bondi ng surface shall have a rough texture.

with the foll owi ng requirenents:

PROPERTY TEST METHOD
Fl exural Strength ASTM C 947
Conpressive Strength ASTM D 2394
Crack Resistance ASTM E 72
Non- conmbustibility ASTM E 136
Fl ame Spr ead/ Snoke ASTM E 84
Wat er Absorption ASTM C 948
Fastener Pull Resistance ASTM C 473

2.3.5 Exterior Gypsum Soffit Board

cement shall

conply

REQUI REMENT

750 psi, mn.
1250 psi, mn.
No Cracking
Pass

5/0 max.

15%

120 I b.

(wet or dry)

Exterior gypsumsoffit board shall conformto ASTM C 931/ C 931M Type X

48 i nches w de.

2.3.6 Exteri or Sheat hi ng Board

Exteri or sheathing board shall conformto ASTM C 79/C 79M Type X, shall
have water-resistant core, water-repellant paper faces each side, with

t ongue- and- gr oove edges, and be 24 inches wi de,
i nches wide, with a m ninmumthickness of 5/8 inches..

2.4 TRIM MOLDI NGS, AND ACCESSORI ES

2.4.1 Tapi ng and Enbeddi ng Conpound

Tapi ng and enbeddi ng conpound shall conformto ASTM C 475.
be specifically fornulated and manufactured for
gypsum wal | board joints and fastener heads,

tape and substrate.

2.4.2 Fi ni shing or Toppi ng Conpound

Fi ni shing or topping conpound shall conformto ASTM C 475.
be specifically fornulated and manufactured for

for gypsum board.

2.4.3 Al | - Pur pose Conpound

and shal |

square edges and 48

Conpound shal |

use in enbeddi ng tape at
be conpatible with

Conpound shal |

use as a finishing conpound

Al | - pur pose compound shall be specifically formul ated and manufactured to

use as a taping and finishing conpound, and shall

and substrate.

2.4. 4 Joi nt Tape
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Joint tape shall conformto ASTM C 475 and shall be as recommended by
gypsum board manuf act urer

2.4.5 Trim Control Joints, Beads, Stops and Nosi ngs

Itens used to protect edges, corners, and to provide architectural features
shall be in accordance with ASTM C 1047

2.5 FASTENI NGS AND ADHESI VES
2.5.1 Nai | s

Nails shall conformto ASTM C 514. Nai |l s shall be hard-drawn | ow or
nmedi um | ow carbon steel, suitable for intended use

2.5.2 Scr ews

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

2.5.3 Hanger s

Suspended ceiling runner channel hangers shall be soft, annealed steel wire
not |less than No. 8 SWG conforming to ASTM A 853

2.5. 4 Wre and Clip Type Fastenings

Tie wire, clips, rings, and other fastenings shall be corrosion-resisting
steel conform ng to ASTM A 580/ A 580M conposition 302, 304, or 316,
Condi tion A

2.5.4.1 Tie Wre

Tie wire for constructing partitions and vertical furring, for securing
nmetal lath to supports, and for lacing shall be not |ess than No. 18 SWG
Tie wire for other applications shall be not |less than No. 16 AWG

2.5.4.2 Clips

Clips used in lieu of tie wire for securing the furring channels to the
runner channels in ceiling construction shall be made fromstrip not |ess
than 1/8 inch thick or shall be hairpin clip, formed of wire not |ess than
0. 01620 inch nom nal dianmeter. Oher clips and rings or fastenings of
simlar materials shall be equivalent in holding power to that provided by
tie wire for the specific application.

PART 3 EXECUTI ON

3.1 | NTERI OR WALL FRAM NG
Steel framing and furring nenbers shall be installed in accordance with
ASTM C 754. Menbers shall be in alignment with spacings not to exceed the
mexi mum spaci ngs i ndi cated on drawi ngs. Runners shall be aligned

accurately at the floor and ceiling and securely anchored

3.1.1 Wal | Openi ngs
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The fram ng system shall provide for the installation and anchorage of the
requi red subfranmes or finish frames for wall openings at doors,
pass-through openings, and access panels. Partitions abutting continuous
suspended ceilings shall be strengthened for rigidity at rough openi ngs of
nore than 30 i nches wide. Studs at openings shall be 0.0329 in m nimum
bare netal thickness and spot grouted at janb anchor inserts. Double studs
shall be fastened together with screws and secured to floor and overhead
runners. Two studs, fastened back to back, shall be used for fram ng s
doors.

3.1.2 wall Control Joints

Control joints for expansion and contraction in the walls shall be
constructed with double studs installed 1/2 inch apart in interior walls or
wal | furring where indicated on drawi ngs. Control joint spacing shall not
exceed 30 feet. Ceiling-height door frames may be used as vertical contro
joints. Door franmes of less than ceiling height nay be used as contro
joints only if standard control joints extend to ceiling fromboth corners
of top of door frame. Control joints between studs shall be filled with
insulation in fire rated partitions.

3.1.3 Bl ocki ng

Bl ocki ng shall be provided as necessary for nounted equi pnent. Bl ocking
shall be AM# 0001 wood and shall be cut to fit between fram ng nenbers

Bl ocking shall be rigidly anchored to the fram ng nenbers. Under no
circunstances will accessories or other wall nounted equi pnent be anchored
directly to gypsum wal | board

3.2 SUSPENDED CEI LI NG FRAM NG

Suspended ceiling systemfranm ng shall be installed in accordance with ASTM
C 754.

3.2.1 Hanger s

Hangers shall be spaced not nore than 48 inches al ong runner channels and
36 inches in the other direction or 42 inches in both directions unless
ot herwi se indicated. Locations of hanger wires shall be coordinated with
ot her work. Hangers at ends of runner channels shall be |ocated not nore
than 6 inches fromwall. Hanger wire shall be | ooped around bottom chord
of open-web steel joists, or secured to structural elenents with suitable
fasteners. Sags or twi sts which develop in the suspended system shall be
adj usted. Danmaged or faulty parts shall be repl aced

3.2.2 Mai n Runners

Mai n runner channels shall be installed in accordance with ASTM C 754.
Hanger wires shall be double strand saddle-tied to runner channels and the
ends of hanger wire shall be twisted three tinmes around itself. Miin
runners shall be located to within 6 inches of the paralleling wall to
support the ends of cross furring. Min runners shall not come in contact
with abutting masonry or concrete walls. Were nmain runners are spliced,
ends shall be overlapped 12 inches with flanges of channels interlocked,
and shall be securely tied at each end of splice with wire | ooped twi ce
around t he channel s.
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3.2.3 Furring Channel s

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

3.2. 4 Cei l'i ng Openi ngs

Support nenbers shall be provided as required at ceiling openings for
access panels, recessed light fixtures, and air supply or exhaust. Support
menbers shall be not less than 1-1/2 inch main runner channels and
vertically installed suspension wires or straps shall be |ocated to provide
at least the m ni mum support specified herein for furring and wall board
attachment. Intermediate structural nenbers not a part of the structura
system shall be provided for attachnment or suspension of support nenbers.

3.2.5 Li ght Fixtures and Air Diffusers

Light fixtures and air diffusers shall be supported directly from suspended
ceiling runners. Wres shall be provided at appropriate locations to carry
the wei ght of recessed or surface nmounted |ight fixtures and air diffusers.

3.2.6 Control Joints

Ceiling control joints for expansion and contraction shall be | ocated where
i ndi cated on drawings. A control joint or intermediate bl ocking shall be
install ed where ceiling fram ng nenbers change direction

3.2.6.1 Interior Ceilings Wth Perineter Relief

Control joints shall be installed so that |inear dinmensions between contro
joints shall not exceed 50 feet in either direction nor nore than 2500
square feet.

3.2.6.2 Interior Ceilings Wthout Perineter Relief

Control joints shall be installed so that |inear dinmensions between contro
joints shall not exceed 30 feet in either direction nor nore than 900
square feet.

3.3 APPLI CATI ON OF GYPSUM BOARD

Gypsum board shall be installed in accordance with ASTM C 840, GA 214 AW
0001 as specified. Paragraph 17.3.1 GENERAL of ASTM C 840 which permts
usage of water resistant gypsum board as a base for adhesive application of
ceranmic or plastic tile on ceilings, does not apply. Edges and ends of
gypsum boards shall be cut to obtain neat fitting joints. End joints of
adj oi ni ng boards shall be staggered, and shall be staggered on opposite

sides of wall. Boards shall be applied with noderate contact w thout
forcing in place. Holes for pipes, fixtures or other small openings shal
be cut with a tool which will provide a neat fit. Screws shall be driven

so that the heads are slightly bel ow the plane of paper face. Fracturing

t he paper face or dammgi ng the core shall be avoided. Trimshall be
installed at external and internal angles forned by the intersecting gypsum
board surfaces with other surfaces. Corner beads shall be installed to
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vertical and horizontal corners in accordance with manufacturer's published
instructions. Boards of maxi mum practical |ength shall be used so that an
absol ute m ni nrum nunber of end joints occur. Gypsum board partitions in
roons with ceiling heights I ess than 10'-0" shall have full height boards
installed vertically, with no end joints in the gypsuminstallation.

3.3.1 Two- Ply Gypsum Board

Second | ayer of gypsum board shall be applied perpendicular to first |ayer
with joints staggered and secured with nechanical fasteners. AMt 0001

3.3.2 Til e Backer Board

Ti |l e backer board shall be installed per manufacturer's instructions for
wal | s and ceilings.

3.3.3 Exteri or Cenent Board

Exterior cenment board shall be attached on netal studs with self-tapping,
waf er head, corrosion resistant screws. Screws and nails for application
of the board shall be spaced not nore than 8" on center on each supporting
nmenber. Edges and ends of boards shall be butted snugly, with verti cal
joints staggered, and joints treated with exterior tape, as reconmended by
system manuf acturer. .

3.3. 4 Exteri or Gypsum Sheat hi ng

Exterior gypsum sheathing and glass mat gypsum sheat hing shall be flashed
at openings so that water intrusion will not contact the sheat hing.
Vertical end and edge joints shall abut over the centers of fram ng nmenbers
and shall be offset a mnimum of one franm ng space between adjacent rows of
gypsum sheat hi ng. Sheathing shall be installed in accordance with

manuf acturer's instructions.

3.4 TRIM MOLDI NGS, AND ACCESSORI ES | NSTALLATI ON
Trim noldings and accessories shall be installed in accordance with GA 216.
3.5 AME 0001 GYPSUM BOARD FI NI SH

Gypsum board shall be finished in accordance with ASTM C 840, GA-216, and
GA214.

Pl enum areas above ceilings shall be finished to Level 1 in accordance with
GA- 214.

Backi ng board to receive Ceramic Tile shall be finished to Level @in
accordance with GA-214.

Wal | s and ceilings to receive a Heavy-grade wall covering or heavy textured
finish before painting shallbe finished to Level 3 in accordance with

GA- 214.

Wal |l s and ceilings without critical lighting to receive flat paints, |ight
textures, or wallcoverings shall be finished to Level 4 in accordance with
GA- 214.

Unl ess otherw se specified, all gypsum board walls, partitions, and
ceilings shall be finished to Level 5 in accordance with GA-214.

AM¢ 0001 3.6.2 TEXTURE
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Provide texture coating on all surfaces required to be painted. Texture
coating m xture shall be per manufacturers instructions to achive a "Knock
Down" finished texture

3.6 TI LE BACKER

Boards used in ceilings shall be taped and finished in accordance with
manuf acturer's witten instructions

3.7 FI RE- RESI STANT ASSEMBLI ES
Gypsum wal | board construction for fire-rated assenblies shall be in
accordance with UL Fire Resist Dir, or GA 600 for the design number
i ndi cated on draw ngs.

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

speci fi ed.

-- End of Section --
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SECTI ON 09310

CERAM C TI LE
07/ 98
AMENDMENT #0003

PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A108. 1A (1992) Installation of Ceramic Tile in the
Wet - Set Method, with Portland Cenment Nbrtar

ANSI A108. 1B (1992) Installation of Ceranmic Tile on a
Cured Portland Cenent Mortar Setting Bed
with Dry-Set or Latex Portland Cenent
Mor t ar

ANSI A108. 4 (1992) Installation of Ceramic Tile with
Organi ¢ Adhesives or Water Cleanable Tile
Setting Epoxy Adhesive

ANSI A108.5 (1992) Installation of Ceramic Tile with
Dry-Set Portland Cenent Mortar or
Lat ex- Portl and Cenent Mortar

ANSI A108. 6 (1992) Installation of Ceramic Tile with
Chemi cal Resistant, Water Cl eanable
Tile-Setting and Grouting Epoxy

ANSI A108.7 (1992) Electrically Conductive Ceramc
Tile Installed with Conductive Dry- Set
Portl and Cenent Mortar

ANS|I A108. 8 (1992) Installation of Ceramic Tile with
Chemi cal Resistant Furan Modrtar and G out

ANSI A108. 10 (1992) Installation of Gout in Tilework

ANSI A118.1 (1992) Dry-Set Portland Cenment Mbrtar

ANSI A118. 2 (1992) Conductive Dry-Set Portland Cenent
Mor t ar

ANSI A118. 3 (1992) Chenical Resistant, Water Cl eanabl e

Tile Setting and Grouting Epoxy and Water
Cl eanable Tile Setting Epoxy Adhesive
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ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

Al118. 4

Al118.5

Al118.6

A118.9

Al136.1

Al137.1

(1992) Latex-Portland Cenent Mortar

(1992) Chemnical Resistant Furan Mortars
and Grouts for Tile

(1992) Ceramic Tile Grouts
(1992) Cenentitious Backer Units

(1992) Organic Adhesives for Installation
of Ceramic Tile

(1988) Ceramic Tile

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

A 185

C 144

C 150

C 206

C 207

C 241

C 373

C 648

C 847

C 1026

C 1027

C 1028

C 1178/ C 1178M

(1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

(1997) Concrete Aggregates

(1997) Aggregate for Masonry Mortar
(1997) Portland Cenent

(1984; R 1997) Finishing Hydrated Linme

(1991; R 1997) Hydrated Linme for Masonry
Pur poses

(1990) Abrasion Resistance of Stone
Subj ected to Foot Traffic

(1988; R 1994) Water Absorption, Bulk
Density, Apparent Porosity, and Apparent
Specific Gravity of Fired Witeware
Product s

(1998) Breaking Strength of Ceramic Tile
(1995) Metal Lath

(1987; R 1996) Measuring the Resistance of
Ceranmic Tile to Freeze-Thaw Cycling

(1984; R 1990) Determ ning Visible
Abr asi on Resi stance of 3 azed Ceramic Tile

(1996) Determning the Static Coefficient
of Friction of Ceramic Tile and O her Like
Surfaces by the Horizontal Dynanometer

Pul | - Met er Met hod

(1996) d ass Mat Water-Resistant Gypsum
Backi ng Panel

MARBLE | NSTI TUTE OF AMERI CA (M A)
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M A Desi gn Manual (1991) Design Manual 1V Dinmensional Stone
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 99 (1999) Health Care Facilities
TILE COUNCI L OF AMERI CA (TCA)

TCA Hdbk (1997) Handbook for Ceramic Tile
Installation

1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Dat a
Tile; FIO Mortar, Grout, and Adhesive; FIO
Manuf acturer's catal og dat a.
SD-06 Instructions
Tile; FIO Mrtar and Gout; FIO
Manuf acturers preprinted installation and cl eaning instructions.
SD- 09 Reports
Testing; FIO
Copy of results for electrical resistance tests.
SD-13 Certificates

Tile; FIO Mortar, Grout, and Adhesive; FIO

Certificates indicating conformance with specified requirenents. A naster
grade certificate shall be furnished for tile.

SD- 14 Sanpl es
Tile; GA. Accessories; GA Mar bl e Thr eshol ds;

Sanpl es of sufficient size to show col or range, pattern, type and joints.
SAVPLES TO BE SUBM TTED FOR APPROVAL TO

ARCHI TECTURAL SECTI ON
DESI GN BRANCH
FORT WORTH DI STRI CT

1.3 DELI VERY AND STORAGE
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Materials shall be delivered to the project site in manufacturer's origina
unopened containers with seals unbroken and | abels and hal | marks intact.
Materials shall be kept dry, protected from weather, and stored under cover
in accordance with manufacturer's instructions.

1.4 ENVI RONVENTAL REQUI REMENTS

Ceranmic tile work shall not be performed unless the substrate and ambi ent
tenmperature is at | east 50 degrees F and rising. Tenperature shall be

mai nt ai ned above 50 degrees F while the work is being perforned and for at
| east 7 days after conpletion of the work. \When tenporary heaters are used
they shall be vented to the outside to avoid carbon di oxi de damage to new
til ework.

1.5 WARRANTY

Manuf acturer's standard perfornmance guarantees or warranties that extend
beyond a 1-year period shall be provided

PART 2 PRODUCTS
2.1 TILE

Tile shall be standard grade conforming to ANSI Al137.1. Containers shal
be grade sealed. Seals shall be marked to correspond with the marks on the
signed master grade certificate. Tile shall be inpact resistant with a
m ni mum breaki ng strength for wall tile of 90 Ibs and 250 Ibs for fl oor
tile in accordance with ASTM C 648. Tile for cold clinate projects shal
be rated frost resistant by the manufacturer as determ ned by ASTM C 1026
Wat er absorption shall be 0.50 maxi mum percent in accordance with ASTM C 373
Fl oor tile shall have a m ni mum coefficient of friction of [0.60 wet and
dry in accordance with ASTM C 1028. Floor tile shall be Class |V-Heavy
Traffic, durability classification as rated by the manufacturer when tested
in accordance with ASTM C 1027for abrasion resistance as related to foot
traffic. Porcelain floor tile F501(Dal-tile; Rocky Mbuntain, Nero 806)
shall be installed in a brick work square pattern. Porcelain floor tile
F502 (Dal-tile; Rocky Muntain, Bianco 801) shall be installed at a 45
degree angle. Floor tile shall conply with A D.A recommendations for
accessi bl e routes.

2.1.1 Mosaic Tile
Ceranmic nosaic tile and trim shall be unglazed porcelain unpolished with
sharply forned face. Tile size shall be 2 x 2 inches . Color shall be in

accordance with Section 09915 COLOR SCHEDULE

AME3
2.2 SETTI NG BED: FI RST FLOOR ONLY

The setting-bed shall be conposed of the foll ow ng:

2.2.1 Aggregate for Concrete Fil

Aggregate shall conformto ASTM C 33. Maxinmum si ze of coarse aggregate
shall not be greater than one-half the thickness of concrete fill.

2.2.2 Port| and Cenent

SECTI ON 09310 Page 4



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

Cenent shall conformto ASTM C 150, Type I, white for wall nortar and gray
for other uses.

2.2.3 Sand

Sand shall conformto ASTM C 144.

2.2.4 Hydrated Line

Hydrated linme shall conformto ASTM C 206, Type S or ASTM C 207, Type S.

2.2.5 Metal Lath

Metal lath shall be flat expanded type confornmng to ASTM C 847, and
wei ghing not less than 2.5 pounds per square yard.

2.2.6 Reinforcing Wre Fabric

Wre fabric shall conformto ASTM A 185. Wre shall be either 2 X 2 inch
nmesh, 16/16 wire or 1-1/2 X 2 inch nesh, 16/13 wire.

2.3 WATER
Wat er shall be potable.
2.4 MORTAR, GROUT, AND ADHESI VE
Mortar, grout, and adhesive shall conformto the foll ow ng:
2.4.1 Dry-Set Portland Cenent Mortar
ANSI A118. 1.
2.4.2 Conductive Dry-Set Mortar
ANSI A118. 2.
2.4.3 Lat ex- Portl and Cenent Mortar
ANSI A118. 4.
2.4.4 Ceramic Tile G out
ANSI A118.6; |atex-nodified portland cenent grout.
2.4.5 Cementitious Backer Board
Cementitious backer units, for use as title substrate over wood sub-fl oors,
shall be in accordance with ANSI A118.9. Cenentitious backer units shall
be 5/8inch thick. Backer board shall have gypsum core with fiberglass mat
surfaces (2 sides) with water and vapor retardant on face side.

2.5 MARBLE THRESHOLDS

Mar bl e threshol ds shall be of size required by draw ngs or conditions.
Mar bl e shall be Goup A as classified by MA Design Manual. Marble shall
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have a fine sand-rubbed finish and shall be gray in color as approved by
the Contracting Officer. Marble abrasion shall be not |less than 12.0 when
tested in accordance with ASTM C 241.

PART 3 EXECUTI ON
3.1 PREPARATORY WORK AND WORKMANSHI P
Surface to receive tile shall be inspected and shall conformto the
requi renments of ANSI A108. 1A or ANSI A108. 1B for surface conditions for the

type setting bed specified and for workmanship. Variations of surface to
be tiled shall fall w thin maxi num val ues shown bel ow

TYPE WALLS FLOORS
Dry-Set Mortar 1/8 inch in 8 ft. 1/8 inch in 10 ft.
Organi ¢ Adhesi ves 1/8 inch in 8 ft. 1/16 inch in 3 ft.
Latex portland cenment nortar 1/8 inch in 8 ft. 1/8 inch in 10 ft.
Epoxy 1/8 inch in 8 ft. 1/8 inch in 10 ft.

3.2 GENERAL | NSTALLATI ON REQUI REMENTS

Tile work shall not be started until roughing in for nechanical and

el ectrical work has been conpleted and tested, and built-in itenms requiring
menbr ane wat er proofi ng have been installed and tested. Floor tile
installation shall not be started in spaces requiring wall tile until after
wall tile has been installed. Tile in colors and patterns indicated shal
be applied in the area shown on the drawings. Tile shall be installed with
the respective surfaces in true even planes to the elevations and grades
shown. Speci al shapes shall be provided as required for sills, janbs,
recesses, offsets, external corners, and other conditions to provide a
conplete and neatly finished installation. Tile bases and coves shall be
solidly backed with nortar.

3.3 | NSTALLATI ON OF WALL TILE

Wall tile shall be installed in accordance with the TCA Hdbk, method W244-99.
3.3.1 Dry-Set Mirtar and Latex-Portland Cenent Mortar

Dry-set or Latex-portland cenent shall be used to install tile in

accordance with ANSI A108.5. Latex portland cenent shall be used when

installing porcelain ceranic tile.

3.4 I NSTALLATI ON OF FLOOR TI LE

AMH3
Floor tile shall be installed in accordance with TCA Hdbk, nethod F121-99
FOR 1ST FLOOR AND METHODF122-99 2ND & 3RD FLOOCRS. . Thi n- Bed set nenbran,

crack protection, shall be Dal-tile CI'S or equal.

3.4.1 Dry-Set and Latex-Portland Cenent
Dry-set or Latex-portland cenent nortar shall be used to install tile
directly over properly cured, plane, clean concrete slabs in accordance

with ANSI A108.5. Latex portland cenent shall be used when installing
porcelain ceramc tile.
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3.4.2 Ceramic Tile G out

Ceranmic Tile grout shall be prepared and installed in accordance with ANS
A108. 10.

AME3

3.4.3 WAt er proof i ng

Shower pans are specified in Section 15400 PLUMBI NG, GENERAL PURPOCSE

Wat er proofing under concrete fill shall conformto the requirenents of
Section 07132 BI TUM NOUS WATERPROOFI NG
AME3

3.4.4 Concrete Fil

Concrete fill shall be conposed by volune of 1 part portland cenent to 3
parts fine aggregate to 4 parts coarse aggregate, and nmixed with water to
as dry a consistency as practicable. The fill shall be spread, tanped, and
screeded to a true plane, and pitched to drains or |eveled as shown.
Concrete fill shall be thoroughly danp cured before application of
setting-bed material . Concrete fill shall be reinforced with one | ayer of
reinforcenent, with the uncut edges | apped the width of one nesh and the
cut ends and edges | apped not less than 2 inches. Laps shall be tied
together with 18 gauge wire every 10 inches along the finished edges and
every 6 inches along the cut ends and edges. The reinforcenent shall be
supported and secured in the centers of concrete fills. The nmesh shall be
conti nuous; except where expansion joints occur, nesh shall be cut and

di sconti nued across such joints. Reinforced concrete fill shall be

provi ded under the setting-bed where the distance between the under-fl oor
surface and the finished tile floor surface is 2 inches or greater, and
shall be of such thickness that the nortar setting-bed over the concrete
fill shall be not |less nor nore than the thickness required in the

speci fied TCA Hdbk net hods.

3.5 I NSTALLATI ON OF MARBLE THRESHOLDS

Threshol ds shall be installed where indicated in a manner simlar to that
of the ceramic tile floor. Thresholds shall be the full wi dth of the
opening. Head joints at ends shall not exceed 1/4 inch in width and shal
be grouted full as specified for ceranmic tile.

3.6 TESTI NG

El ectrical resistance tests shall be perfornmed on conductive flooring in
the presence of the Contracting O ficer by a technician experienced in such
work and a copy of the test results shall be furnished. Test procedures,
testing apparatus, and test results shall be in accordance with the

provi sions for Conductive Flooring in NFPA 99

3.7 EXPANSI ON JO NTS

Joints shall be formed as indicated and seal ed as specified in Section 07900
JO NT SEALI NG

3.7.1 Wal | s
Expansi on joints shall be provided at control joints in backing materi al

Wher ever backing material changes, an expansion joint shall be installed to
separate the different nmaterials.
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3.

7.2 Fl oor s

Expansi on joints shall be provided over construction joints, contro

joints, and expansion joints in concrete slabs. Expansion joints shall be
provi ded where tile abuts restraining surfaces such as perineter walls,
curbs and colums and at intervals of 24 to 36 feet each way in |arge
interior floor areas and 12 to 16 feet each way in large exterior areas or
areas exposed to direct sunlight or noisture. Expansion joints shal

extend through setting-beds and fill.

.8 CLEANI NG AND PROTECTI NG

Upon conpletion, tile surfaces shall be thoroughly cleaned in accordance
with manufacturer's approved cleaning instructions. Acid shall not be used
for cleaning glazed tile. Floor tile with resinous grout or with factory

m xed grout shall be cleaned in accordance with instructions of the grout
manuf acturer. After the grout has set, tile wall surfaces shall be given a
protective coat of a noncorrosive soap or other approved nethod of
protection. Tiled floor areas shall be covered with building paper before
foot traffic is permtted over the finished tile floors. Board wal kways
shall be laid on tiled floors that are to be continuously used as
passageways by worknmen. Danmaged or defective tiles shall be repl aced

-- End of Section --
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SECTI ON 09840

ACOUSTI CAL WALL TREATMENT
01/98
AMENDMENT #0003

PART 1 GENERAL

1.

1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN ASSCCI ATI ON OF TEXTI LE CHEM STS AND COLORI STS ( AATCC)
AATCC TM 16 (1993) Test Method: Colorfastness to Light
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM C 423 (1990a) Sound Absorption and Sound
Absorption Coefficients by the
Rever berati on Room Met hod

ASTM D 1117 (1997) Nonwoven Fabrics

ASTM D 5034 (1995) Breaking Strength and El ongati on of
Textile Fabrics (Grab Test)

ASTM E 84 (1998el) Surface Burning Characteristics
of Building Materials

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (1 CBO)

| CBO Bl dg Code (1997) Uniform Building Code (3 Vol)

.2 SUBM TTALS

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

SD- 01 Data
Acoustical Wall Panels; FIO.
Manuf acturer's descriptive data and catal og cuts.

SD- 04 Dr awi ngs

Acoustical Wall Panels; FIO

Drawi ngs showi ng plan | ocations, elevations and details. Draw ngs shall
i nclude details of nmethod of anchorage, |ocation of doors and ot her
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openi ngs, base detail and shape and thickness of naterials.
SD- 06 Instructions
Acoustical Wall Panels; FIO

Manufacturer's installation instructions and recomended cl eani ng
i nstructions.

SD-13 Certificates
Acoustical Wall Panels; FIO

Certificates of conpliance from an independent | aboratory accredited by the
Nati onal Laboratory Accreditation Program of the National Institute of
Standards. A label or listing fromthe testing |laboratory will be
accept abl e evi dence of conpliance

SD- 14 Sanpl es
Acoustical Wall Panels; GA

Manuf acturer's standard fabric swatches, mnimum 18 inches wi de by 24
i nches long 2 sanples of each color range specified
SAVMPLES TO BE SUBM TTED FOR APROVAL TO:

ARCHI TECTURAL SECTI ON
DESI GN BRANCH
FORT WORTH DI STRI CT

1.3 DELI VERY AND STORAGE

Materials delivered and placed in storage shall be stored with protection
fromthe weather, humi dity and tenperature variations, dirt, dust, or other
cont am nant s

1.4 WARRANTY

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

PART 2 PRODUCTS
2.1 FABRI C COVERED ACOUSTI CAL WALL PANELS

Acoustical wall panels shall consist of prefinished factory assenbl ed,
seam ess fabric covered, fiber glass or mneral fiber core system as
descri bed below. Wall panels shall be manufactured to the di nensions and
configurations shown on the drawi ngs. Perineter edges shall be
[non-reinforced.] [reinforced by either an alum num frame or a formnul ated
resin edge hardener.] Acoustical wall panels installed in non-sprinklered
areas nust conply with the requirenents of 1CBO Bl dg Code, Standard 42-2

a. Panel Wdth: Panel width shall be as detail ed. See Arch. Drwgs.
I-06 and 1-07 for panel details. Wall shall be field neasured for
panel application. |If adjustnments are required, contractor shal
provi de drawi ngs for approval to:
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Architectural Section
Desi gn Branch
Fort Worth District

b. Panel Height: Panel height shall be as detailed. See Arch. Drwgs,
I-06 and 1-07 for panel details. Wall shall be field neasured for
panel application. |If adjustnments are required, contractor shal
provi de drawi ngs for approval to:

Architectural Section
Desi gn Branch
Fort Worth District

c. Thickness: one inch.

d. Fabric Covering: Seamn ess plain woven 2-ply 100 percent
polyester, mnimum 8.3+/-0.5 ounces per linear yard. Tear
strength shall be mninmm 15 pounds. Tensile strength shall be
150 pounds m nimumin accordance with ASTM D 5034. Fabric covering
shall be stretched free of winkles and then bonded to the edges
and back or bonded directly to the panel face, edges, and back of
panel a m nimum di stance standard with the manufacturer. Light
fastness (fadeoneter) shall be approximately 40 hours in
accordance with AATCC TM 16.

e. Firerating for the conplete conposite system Class A, 200 or
| ess snmoke density and flame spread | ess than 25, when tested in
accordance with ASTM E 84.
f. Substrate: Fiber glass .
g. Noise Reduction Coefficient (NRC) Range: 0.80-0.90 ASTM C 423.
h. Edge Detail: Square edge.

i. Core Type: Standard acoustical core.

J. Mounting: Acoustical panels shall be nounted by manufacturer's
st andar dnechani cal fasteners

K. Col or: Col or shall be in accordance with Section 09915 COLOR
SCHEDULE

PART 3 EXECUTI ON
3.1 SURFACE CONDI TI ONS
Wal | s shall be clean, snmooth, oil free and prepared in accordance with
panel manufacturer's instructions. Installation shall not begin until al
wet work, such as, plastering, painting, and concrete are conpletely dry.
3.2 | NSTALLATI ON
Panel installation shall be by personnel famliar with and normally engaged
ininstallation of acoustical wall panels. Panels shall be applied in

accordance with the manufacturer's installation instructions.

3.3 CLEANI NG
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Followi ng installation, dirty or stained panel surfaces shall be cleaned in
accordance with manufacturer's instructions and left free from defects.
Panel s that are dammged, discolored, or inproperly installed shall be
renoved and new panels provided as directed.

-- End of Section --
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SECTI ON 09915

COLOR SCHEDULE

06/ 93
AMENDMENT #0003

PART 1 GENERAL
1.1 GENERAL

This section covers only the color of the exterior and interior materials
and products that are exposed to view in the finished construction. The
word "color" as used herein includes surface color and pattern

Requi rements for quality and nmethod of installation are covered in other
appropriate sections of the specifications. Specific |ocations where the
various materials are required are shown on the drawings. Itens not
designated for color in this section nay be specified in other sections.
When color is not designated for itens, the Contractor shall propose a
col or for approval

1.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD- 14 Sanpl es
Col or board; GA

Three sets of col or boards, 120 days after the Contractor is given Notice
to proceed, conplying with the follow ng requirenents:

a. Color boards shall reflect all actual finish textures, patterns,
and colors required for this contract.

b. Materials shall be |labeled with the finish type, manufacturer's
name, pattern, and col or reference

c. Sanples shall be on size A4 or 8-1/2 by 11 inch boards with a
maxi mum spread of size Al or 25-1/2 by 33 inches for fol douts.

d. Sanples for this color board are required in addition to sanples
requested in other specification sections.

e. Col or boards shall be subnitted to:
ARCHI TECTURAL SECTI ON
DESI GN BRANCH
FORT WORTH DI STRI CT
PART 2 PRODUCTS

2.1 REFERENCE TO MANUFACTURER S COLOR
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Where color is shown as being specific to one manufacturer, an equival ent
col or by another manufacturer may be subnitted for approval. Mnufacturers
and materials specified are not intended to linmt the selection of equal
colors from ot her manufacturers.

2.2 COLOR SCHEDULE

The col or schedule lists the colors, patterns and textures required for
exterior and interior finishes, including both factory applied and field
applied col ors.

2.2.1 Exterior VWalls

Exterior wall colors shall apply to exterior wall surfaces including
recesses at entrances and projecting vestibules. Conduit shall be painted
to closely match the adjacent surface color. Wall color shall be provided
to match the colors listed bel ow

a. Brick:
ACME: El gin, Painted Desert

AME1
b. Mortar: SGS P631, WH TE CEMENT/ TAN SAND

c. Pre-Engineered Building in Mechanical Yard:
AME1 SHERW N W LLI AVMS; RED BARN SW2307

d. Metal AMY1 CGuardgate and Screeni ng: SHERW N W LLI AMS; RED BARN

SW2307
Sherwin WIllians; White Heron, SW425

AMHE1
Cast Stone: Continential, 1104 Buff

|

2.2.2 Exterior Trim
Exterior trimshall be provided to match the colors |isted bel ow.

a. Doors and Door Franes:
AMH1 Graham Arch. Products; Antique Bronze

b. Wndows (mullion, nmuntin, sash, trim and sill):
AM#1 Graham Arch. Products; Antiqgue Bronze

d. Fasci a:
USG, Fog

e. Downspouts, Gutter, Louvers, and Fl ashi ngs:
AM#1 Downspouts off Standi ng Seam Metal Roof shall match roof,
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American Buil di ngs Conpany, Terra Cotta
Remai ni ng Downspouts, gutter, lovers, and fl ashings; Sherw n
Wl liams, Wite Heron, SW2425.
f. Handrails, Guardrails, Stairs:
Sherwin Wl liams; White Heron, SW425
g. Soffits and Ceilings:
USG, Fog
h. Si gnage:
Base Standard, See Arch. Drwgs.
i. Overhangs:
USG, Fog
j . Caul king and Seal ants:
Shall match surroundi ng materi al
2.2.3 Ext eri or Roof
Roof col or shall apply to exterior roof surfaces including sheet netal
fl ashi ngs and copi ngs, mechanical units, roof trim pipes, conduits,
el ectrical appurtenances, and simlar itens. Roof color shall be provided
to match the colors listed bel ow
a. Metal
AME1 Anerican Buil di ngs Conpany; Terra Cotta
2.2.4 Interior Floor Finishes
Fl ooring materials shall be provided to match the colors |isted bel ow
b. Carpet Tile:
F101; Interface; Furrows, 1446 Top Soi
c. Vinyl Conposition Tile:
F201; Manni ngton; Essentials, Sandrift 137
d. Sheet Vinyl:
F301; Manni ngton: Bi o-Spec, Oyster White 15101
F302; Manni ngton; Bi o-Spec, Charcoal 15144
NOTE:
See Arch. Drwg. 1-03 for pattern in Medical A312 and Dental A313
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2.2.5

Ceramic Tile:
F401; Dal-tile; Keystones, Al nond D035, 2" x 2"

Porcel ain Tile:
F501: Dal-tile; Rocky Muntian, Nero 806 Unpolished, 12" x 12"
F502: Dal-tile; Rocky Muntain, Bianco 801 Unpolished, 12" x 12"

NOTE:
See Arch. Drwgs A29, A30, A31 for porcelain tile F501 and F502
install ati on areas.

Fl oor Tile, F501, shall be installed in Dal-tile Brickwork Sguare
Pattern.

Fl oor Tile, F502, shall be installed in Men and Wonen Toil et Areas
in a 45 degree angl e.

Grout:
MA01; Custom Bl dg. Products; New Taupe

Interior Base Finishes

Base materials shall be provided to match the colors listed bel ow

a.

Resilient Base and Edge Stri ps:
B101; Johnsonite, Tightlock, TCB 20, Charcoal, 4".
AME1 B102; Johnsonite, Cove, 24 Mon Rock, 4"

Ceramic Tile:
B201; Dal-tile; Keystones, Al nond 035, MB-5A

Porcel ain Tile:
B301; Dal-tile; Rocky Muntain, Nero Bull nose, S44C9
AMH1 B302; Dal-tile; Rocky Muntain, Bianco, Bullnose, S44C9

Grout:
MA01; Custom Bl dg. Products; New Taupe
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2.

2.6 Interior Wall Finishes
Interior wall color shall apply to the entire wall surface, including
reveal s, vertical furred spaces, grilles, diffusers, electrical and access
panel s, and piping and conduit adjacent to wall surfaces unless otherw se
specified. [Itenms not specified in other paragraphs shall be painted to
mat ch adj acent wall surface. Wall materials shall be provided to match the
colors listed bel ow
a. Paint:

WL01; Sherwin WIliams; Canvas Tan 1129

WL02; Sherwin Wl liams; Neutral Ground 1130

NOTE:

Paint to be applied over Wall Texture that shall match USG
Knock- Down & Skip Trowel or approved equal
b. Vinyl Wall Covering:
W201; Tri-kes; VP02-5080
AMEL
c. Porcelian Tile
WB01; Dal-tile; Rocky Muntain, Bianco 801, 12" X 12"
WB02; Dal-tile; Rocky Mountain, Nero 806, 6" x 12"
NOTE: See Arch. Drwg. A29 for wall pattern details
d. Ceramic Tile:
WI01; Dal-tile; Keystones, Porcelain, 2" x 2"
e. Ceramic Tile Gout:
MA01; Custom Bl dg. Products; New Taupe
f. Acoustical Wall Covering:
AME1 WPO1; Tri-kes; Overture; Malibu 7005
AME3
h. Acoustical Wall Panels:
Wb01; USG, Silent Touches; Fabric-Guilford of Miine, Bailey 2299,
010 Bel nont Silver
NOTE:

SEE ARCH. DRWGS

|-06 AND | -07 FOR ACOUSTI CAL WALL PANEL DETAI LS.

SECTI ON 09915
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2.2.7 Interior Ceiling Finishes

FHSC1

Ceiling colors shall apply to ceiling surfaces including soffits, furred

down areas, grilles, diffusers, registers, and access panels. Ceiling

color shall also apply to joist, underside of roof deck, and conduit and

pi pi ng where joists and deck are exposed and required to be painted.
Ceiling materials shall be provided to match the colors |isted bel ow

a. Acoustical Tile and Gid:
C301; Arnstrong; Fine Fissured Open Plan, Med. Texture, Wite

b. Pai nt :
C201; Sherwin WIlians; Canvas Tan 1129
C202; Sherwin WIllians; Neutral G ound, 1130

c. Vault

C302; Sherwin WIllians; Metalworks Vault/ Al umi num Perforated Wiite

2.2.8 Interior Trim
Interior trimshall be provided to match the colors |isted bel ow

a. Doors:
D101; Sherwin Wl liams; Canvas Tan 1129
AMH1 D201: Graham Arch. Products, Antique Bronze

b. Door Franes:
T101; Sherwin W/ Ilians; Canvas Tan 1129
AMHE1 T201; Graham Arch. Products, Antique Bronze

c. Wndows (mullion, muntin, sash, trim and stool):
AMH1 Graham Arch. Products, Antique Bronze

d. Wndow Sills:
Sherwin WIlians; Canvas Tan 1129

e. Fire Extinguisher Cabinets:
AME1 To Match Graham Arch. Products, Antique Bronze

f. Handrail s:
Sherwin WIlianms, Canvas Tan 1129

g. Ladders: [__ ].

h. Metal Stairs:
Sherwin WIlianms, Canvas Tan 1129

2.2.9 Interi or Wndow Treat nent

W ndow treatnents shall be provided to natch the colors |listed bel ow
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a. Shadecl ot h:
M301; Mecho, Euroveil, Gaphite 5311

2.2.10 Interior M scell aneous
M scel | aneous itens shall be provided to match the colors |isted bel ow.

a. Toilet Partitions and Urinal Screen:
M201; Santana, Bl ack

b. Plastic Lam nate:
PL-1; W/lsonart; Canyon 1754-60
NOTE:
Count ertop and Base B104

PL-2; W/ sonart; Bronze Legacy 4656-60

NOTE:

Count ertop and Base Locations as indicated in Arch. Drwgs, Roons
A104Q B209, B209B, B306A, B306B

PL-3: W/l sonart; Chenmsurt, Geystone 4790-60

NOTE:

Countertop and Base | ocations as indicated in Arch Drwys, Roons
A312A, A312B

Count ert op and Backspl ash | ocations as indicated in Arch Drwys,
Rooms A312Q, A312U, A312V

c. Signage Message Col or (excludi ng handi capped si gnage):
VWi te

d. Signage Background Col or (excludi ng handi capped si gnage):
Bl ack

e. Lockers:
MLO1; Penco, 028 Bl ack

f. Operable Partitions:
Kwi k-Wal | ; Maharam Teck-Wall 1000, Mntless 179

g. Corner Cuards:
Korseal ; K-8 Cream

h. Wall Switch Handl es and Standard Receptacl e Bodi es:
St ai nl ess St eel

i El ectrical Device Cover Plates and Panels:
St ai nl ess St eel

j. Casework:
See Arch Drwgs. and Plastic Lam nate.
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PART 3 EXECUTI ON ( Not Appli cabl e)

-- End of Section --
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SECTI ON 13121

METAL BUI LDI NG SYSTEMS (M NOR REQUI REMENTS)
AM #0003

PART 1 GENERAL
1.1 REFERENCES

The publications |isted 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 ASSOCI ATI ON ( AA)
AA Desi gn Manual (1994) Al um num Desi gn Manual :
Specification & Guidelines for Al um num
Structures

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC ASD Spec (1989) Specification for Structural Steel
Bui Il dings - Allowable Stress Design,
Pl astic Design

Al SC Pub No. S342 L (1993) Load and Resi stance Factor Design
Specification for Structural Steel
Bui I di ngs

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

ASTM A 36/ A 36M (1997a) Carbon Structural Steel

ASTM A 53 (1999) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seam ess

ASTM A 252 (1998) Wel ded and Seaml ess Steel Pipe Piles

ASTM A 463/ A 463M (1997a) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 500 (1999) Col d-Formed Wel ded and Seanl ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 501 (1999) Hot - Fornmed Wl ded and Seaml ess

Carbon Steel Structural Tubing

ASTM A 529/ A 529M (1996) High-Strength Carbon- Manganese
Steel of Structural Quality

ASTM A 570/ A 570M (1998) Steel, Sheet and Strip, Carbon,
Hot - Rol | ed, Structural Quality
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

572/ A 572M

588/ A 588M

606

607

618

653/ A 653M

792/ A 792M

209

209M

221

221M

241/ B 241M

308/ B 308M

429

518

553

(1999) High-Strength Low Al |l oy
Col unmbi um Vanadi um Structural Steel

(1997) High-Strength Low All oy Structural
Steel with 50 ksi (345 MPa) M ninmum Yield
Point to 4 in. (100 mm) Thick

(1998) Steel, Sheet and Strip,

Hi gh- Strength, Low All oy, Hot-Rolled and
Col d-Rol | ed, with | nproved Atnospheric
Corrosi on Resistance

(1998) Steel, Sheet and Strip,

Hi gh- Strength, Low All oy, Col unbi um or
Vanadi um or Both, Hot-Rolled and

Col d-Rol | ed

(1999) Hot - Fornmed Wl ded and Seaml ess
Hi gh-Strength Low Al l oy Structural Tubing

(1999) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy- Coated
(Gal vanneal ed) by the Hot-Di p Process

(1997) Steel Sheet, 55% Al unmi num Zi nc
Al | oy- Coat ed by the Hot-Di p Process

(1996) Al um num and Al um num Al | oy Sheet
and Pl ate

(1995) Al um num and Al um num Al | oy Sheet
and Plate (Metric)

(1996) Al um num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

(1996) Al um num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)

(1996) Al um num and Al um num Al | oy
Seam ess Pi pe and Seam ess Extruded Tube

(1996) Al um num Al l oy 6061-T6 Standard
Structural Profiles

(1995) Al um num Al l oy Extruded Structural
Pi pe and Tube

(1998) Steady-State Heat Flux Measurenents
and Thermal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

(1992) M neral Fiber Bl anket Ther mal
I nsul ati on for Commercial and | ndustri al
Applications
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ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal
I nsul ation
ASTM C 612 (1993) M neral Fiber Bl ock and Board

Thermal | nsul ation

ASTM C 991 (1998) Flexible dass Fiber Insulation for
Pr e- Engi neered Metal Buil di ngs

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thermal Insul ation Board

ASTM D 2244 (1995) Calculation of Color Differences
fromlnstrunentally Measured Col or
Coor di nat es

ASTM D 4214 (1998) Eval uating Degree of Chal ki ng of
Exterior Paint Filns

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultural
Applications

ASTM E 84 (1998el) Surface Burning Characteristics
of Building Materials

ASTM E 96 (1995) Water Vapor Transm ssion of
Mat eri al s

AMERI CAN SOCI ETY OF CIVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buil dings
and Ot her Structures

AMERI CAN VEELDI NG SOCI ETY ( AWB)
AWS D1. 1 (1998) Structural Wl ding Code - Steel

CORPS OF ENG NEERS, HUNTSVI LLE CENTER ( CEHNC)

TI 809-04 (1998) Seismc Design for Buildings

TI 809-07 (1998) Design of Col d-Forned Load Bearing
St eel Systens and Masonry Veneer/ Steel
Stud Walls

METAL BUI LDI NG MANUFACTURERS ASSOCI ATI ON ( MBMA)
MBMA Low Ri se Manual (1996) Low Ri se Building Systens Manual

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA Arch. Manual (1993; Errata; Addenda Cct 1997)
Architectural Sheet Metal Manual
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STEEL DOOR | NSTI TUTE (SDA )
SDA SDI -100 (1991) Standard Steel Doors and Frames
UNDERWRI TERS LABORATORI ES (UL)

UL 580 (1994; Rev thru Feb 1999) Tests for Uplift
Resi stance of Roof Assenblies

1.2 GENERAL REQUI REMENTS

The metal building system covered under this specification shall be
provi ded by a single manufacturer and shall include all conponents and
assenblies that forma buil di ng

1.2.1 Bui | di ng Confi gurations

Roof sl ope shall be 1-inch in 12-inches. Buildings shall be single-span
structures with one of the followi ng fram ng systens: self-fram ng or
rigid franme. Exterior doors | ouvers and rolling doors shall be included
in the netal building system Building shall be a manufacturer's
advertised product, except that dinensions shall be not |ess than those

i ndi cated. The di nensi ons shown on the drawings are outsid to outside of
the foundati on.

1.2.2 Qualifications
1.2.2.1 Manuf act ur er

Metal building shall be the product of a recognized steel building systens
manuf act urer who has been in the practice of manufacturing steel buildings
for a period of not less than 5 years. The manufacturer shall be chiefly
engaged in the practice of designing and fabricating netal building systens.

1.2.2.2 Installer

Erector shall have specialized experience in the erection of steel building
systens for a period of at |least 3 years. The erector shall furnish
tenmporary guys and braci ng where needed for squaring, plunbing, and
securing the structural fram ng against |oads acting on the exposed

fram ng, such as wind |oads and seisnic forces, as well as |oads due to
erection equi pnment and erection operation. Structural nenbers shall not be
field cut or altered. Wl ds, abrasions, and surfaces not shop prined

shall be prinmed after erection

1.3 DESI GN REQUI REMENTS
Criteria and definitions shall be in accordance with MBMA Low Ri se Manual
except criteria for seismc |oads shall be in accordance with TI 809-04 and
ot her | oads and | oad conbi nations in accordance with ASCE 7
1.3.1 Foundat i ons
Foundati ons shall be designed for an all owable soil bearing pressure of 2000
psf, a mninmum bottom of footing depth of 2 feet below finish floor

glevation, a factor of safety of 1.5 for overturning, sliding and uplift,
and a concrete conpressive strength as specified in Section 03300
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CAST- | N- PLACE STRUCTURAL CONCRETE.

.3.2 Structural Menbers and Connecti ons

Structural steel nenbers and their connections shall be designed in
accordance with Al SC ASD Spec or Al SC Pub No. S342 L. Structural
cold-fornmed steel fram ng nenbers and their connections shall be designed
in accordance with Tl 809-07. Framed openi ngs shall be designed to
structurally replace the covering and franm ng di spl aced.

.3.3 Roofi ng and Si di ng Desi gn

Steel roofing and siding shall be designed in accordance with MBMA Low
Ri se Manual .

.3.4 Gutters And Downspouts

Gutters and downspouts shall be designed according to the requirenents of
SMACNA Arch. Manual for stornms which should be exceeded only once in 5
years, with adequate provision for thernmal expansion and contracti on.

.3.5 Louvers

Louvers shall be fixed-blade type designed for a m ninmum net open area of
22 square feet, to be rainproof, and to resist vibration when air is passed
at the rate of 6600cubic feet per minute.

.3.6 Groundi ng and Lightning Protection

Grounding and |ightning protection shall be provided as specified in
Section 13100 LI GHTNI NG PROTECTI ON SYSTEM

.4 DESI GN ANALYSI S

The Contractor shall obtain the services of a |icensed Professional
Engi neer to design the foundations. Seismc |oads shall be conputed in
accordance with TI 809-04 SEI SM C DESI GN FOR BUI LDI NGS.

.5 SUBM TTALS

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

SD- 01 Data
I nstruction Manuals; GA
Manufacturer's literature for individual building conponent systens.

SD- 04 Dr awi ngs

Metal Building Systens; GA
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Detail draw ngs consisting of catal og cuts, design and erection draw ngs.
SD-08 Statenents

Qualifications; GA_
Qualifications of the manufacturer, and qualifications and experience of
the building erector. A brief list of |ocations where buildings of simlar
desi gn have been used shall be included with the detail draw ngs and shall
al so include informati on regardi ng date of conpletion, nane and address of
owner, and how the structure is used.

SD-13 Certificates

Metal Building Systems; GA
a. A Certificate fromthe nmetal building manufacturer stating that
the nmetal building was designed in accordance with MBMA Low Ri se Manual .

b. MII certification for structural bolts, fram ng steel, roofing
and siding, and steel wall |iner panels.

c. Warranty certificate. At the conpletion of the project the
Contractor shall furnish signed copies of the 5 year Warranty for Metal
Bui | di ng Roof System a sanple copy of which is attached to this section,
the 20-year Manufacturer's Material Warranties, and the Manufacturer's
20-year System Weat herti ghtness Warranty where one i s required.

1.6 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. Mterials other than fram ng
and structural nmenbers shall be covered with weatherti ght coverings and
kept dry. Storage accommpdati ons for roofing and siding shall provide good
air circulation and protection from surface staining.

1.7 WARRANTI ES

The Metal Building System (roofing, siding, and rel ated conponents provided
as part of the system) shall be warranted as descri bed bel ow agai nst

mat eri al and wor kmanshi p defici encies, system deterioration caused by

ordi nary exposure to the elenents and service design | oads, |eaks and w nd
uplift damage. Any enmergency tenporary repairs conducted by the owner
shall not negate the warranties.

1.7.1 Prime Contractor's Wat herti ght ness Warranty

The Metal Building System shall be warranted by the Contractor on a no
penal sum basis for a period of five years against materials and

wor kmanshi p defici encies; system deterioration caused by exposure to the
el ements and/or inadequate resistance to specified service design |oads,
wat er | eaks, and wind uplift damage. The Metal Buil ding System covered
under this warranty shall include, but is not |limted to, the foll ow ng:
fram ng and structural menbers, roofing and siding panels and seans,
interior or exterior gutters and downspouts, accessories, fasteners, trim
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flashings and mi scel | aneous buil ding closure itens such as doors and

wi ndows (when furni shed by the manufacturer), connectors, conponents, and
fasteners, and other system conponents and assenblies installed to provide
a weat hertight system and itens specified in other sections of these
speci fications that becone part of the netal building system Al materia
and wor kmanshi p deficiencies, systemdeterioration caused by exposure to
the el enments and/or inadequate resistance to specified service design

| oads, water |eaks and wind uplift damage shall be repaired as approved by
the Contracting Officer. See the attached Contractor's witten 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 rel ated markups. The Contractor shall supplenent this warranty
with witten warranties fromthe installer and/or system manufacturer

whi ch shall be subnitted along with Contractor's warranty. However, the
Contractor is ultimately responsible for this warranty. The Contractor's
written warranty shall be as outlined in attached WARRANTY FOR METAL

BUI LDI NG SYSTEMS, and start upon final acceptance of the facility. The
Contractor shall provide a separate bond in an anount equal to the
installed total netal building systemcost in favor of the owner
(Governnent) covering the Contractor's warranty responsibilities effective
t hroughout the five year Contractor's warranty period for the entire netal
bui I di ng system as outlined above.

1.7.2 Manuf acturer's Materials and System Weat herti ghtness Warranti es

The Contractor shall furnish, in witing, the follow ng manufacturer's
material warranties to the Contracting O ficer which cover all Mta
Bui | di ng System conponents:

a. A manufacturer's 20 year material warranty warranting that the
speci fied al um num zinc-coated steel, alum numzinc alloy coated steel or
al um num coated steel will not rupture, structurally fail, fracture
deteriorate, or becone perforated under nornmal design atnospheric
conditions and service design loads. Liability under this warranty shal
be limted exclusively to the cost of either repairing or replacing
nonconform ng, ruptured, perforated, or structurally failed securenent
system including fasteners and coil materi 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 delam nate; chalk in
excess of a nunerical rating of eight, as determ ned by ASTM D 4214t est
procedures; or change colors 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 replacing the defective coated
mat eri al

PART 2 PRODUCTS
2.1 FRAM NG AND STRUCTURAL MEMBERS

Steel 1/8 inch or nore in thickness shall conformto ASTM A 36/ A 36M
Uncoated steel less than 1/8 inch in thickness shall conformto ASTM A
570/ A 570M ASTM A 606, or ASTM A 607. @Gal vanized steel shall conformto
ASTM A 653/ A 653M G 90 coating designation, 0.045 inch m ni num thickness.
Structural pipe shall conformto ASTM A 53, ASTM A 252, ASTM A 500, ASTM
A 501, ASTM A 618, ASTM B 221, ASTM B 241/B 241M or ASTM B 429. Holes for
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structural connections shall be nade in the shop
2.2 ROOFI NG AND SI DI NG

Roofing and siding shall be steel and shall have a factory color finish
2.2.1 Roof i ng

Length of sheets shall be sufficient to cover the entire I ength of any

unbr oken roof slope unless otherw se approved. Wdth of sheets with
interlocking ribs shall provide not |ess thanl2 inches of coverage in place
Panel shall have configurations for overl apping sheets. Roof deck

assenblies shall be Class 90 as defined in UL 580. Height of corrugation

at overlap of adjacent roof sheets shall be the building manufacturer's

st andard

2.2.2 Si di ng

Length of sheet shall be sufficient to cover the entire height of any

unbr oken hei ght of wall surface unless otherw se approved. Wdth of sheets

with interlocking ribs shall provide not |ess than 12 inches of coverage

in place. Siding shall have interlocking ribs for securing adjacent sheets.
Siding shall be fastened to franework using conceal ed fasteners.

2.2.3 St eel Panel s

Roofing and Siding shall be zinc-coated steel confornming to ASTM A 653/ A
653M G 90 coating designation; alum numzinc alloy coated steel conform ng
to ASTM A 792/ A 792M AZ 55 coating; or alum num coated steel conform ng
to ASTM A 463/ A 463M Type 2, coating designation T2E5. Panels shall be
0.024 inch thick m ninmm

2.2. 4 Factory Col or Finish

Wal | and roof panels 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 prinme coat. Color shall match the
color indicated in Section 09915: COLOR SCHEDULE. The exterior coating
shall be a nominal 1 m | thickness consisting of a topcoat of not |ess than
0.7 m!l dry filmthickness and the paint manufacturer's recomrended pri ner
of not less than 0.2 m | thickness. The interior finish shall consist of
the manufacturer's recommended thi ckness prinmer coating

2.2.5 Accessori es

Fl ashing, trim netal closure strips and curbs, fascia, caps, diverters,
and simlar netal accessories shall be the manufacturer's standard
products. Exposed netal accessories shall be finished to match the
building finish. Mlded closure strips shall be bitum nous-saturated
fiber, closed-cell or solid-cell synthetic rubber or neoprene, or polyvinyl
chloride prenolded to match configuration of the roofing or siding and
shall not absorb or retain water
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2.3 FASTENERS

Fasteners shall be as recomended by the manufacturer to neet the design
strength requirenents.

2.4 DOORS
2.4.1 H nged Doors

H nged doors and frames shall receive a galvanic coating and factory priner

and shall conformto the requirements of Section 08110 STEEL DOORS AND

FRAMES. Exterior doors shall have top edges closed flush and seal ed

agai nst water penetration. Hardware shall be as specified in Section 08700
BUI LDERS' HARDWARE, Hardware set #4 for a 3-foot by 7-foot steel door and

frame.

2.4.2 Overhead Rol li ng Doors

Overhead rolling doors shall conformto the requirenents of Section 08330
OVERHEAD ROLLI NG DOORS. Hardware shall be as specified in Section 08700
BUl LDERS' HARDWARE

2.5 SEALANT

Seal ant shall be an elastoneric type containing no oil or asphalt. Exposed
seal ant shall be [colored to match the applicable building color] [clear]
and shall cure to a rubber |ike consistency.

2.6 GASKETS AND | NSULATI NG COMPOUNDS

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

2.7 SHOP PRI M NG
Ferrous surfaces shall be cleaned of oil, grease, |oose rust, |loose mll
scal e, and other foreign substances and shop prinmed. Prinmer coating shal
be in accordance with the manufacturer's standard system

PART 3 EXECUTI ON

3.1 ERECTI ON
Dissimlar materials which are not conpati bl e when contacting each other
shall be insulated from each other by neans of gaskets or insulating
conpounds. I nproper or mslocated drill holes in panels shall be plugged

with an oversize screw fastener and gasketed washer; however, panels with
an excess of such holes or with such holes in critical |ocations shall not
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be used. Exposed surfaces shall be kept clean and free from seal ant, netal
cuttings, excess material fromthermal cutting, and other foreign
materials. Exposed surfaces which have been thermally cut shall be
finished snooth within a tolerance of 1/8 inch. Stained, discolored or
damaged sheets shall be renpved fromthe site. Wl ding of steel shal
conformto AWS D1.1; welding of alum numshall conformto AA Design Manual

3.1.1 Fram ng Menbers and Anchor Bolts

Onsite flame cutting of fram ng nenbers, with the exception of small access
holes in structural beam or colum webs, will not be permtted. Concrete
work is specified in Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE

Anchor bolts shall be accurately set by tenplate while the concrete is in a
pl astic state. Menbers shall be accurately spaced to assure proper fitting
of panels. As erection progresses, the work shall be securely fastened to
resi st the dead | oad and wind and erection stresses.

3.1.2 Roofing and Siding Installation

Siding shall be applied with the |ongitudinal configurations in the
vertical position. Roofing shall be applied with the | ongitudina
configurations in the direction of the roof slope. Accessories shall be
fastened into fram ng nenbers, except as ot herwi se approved. C osure
strips shall be provided where necessary to provi de weat herti ght
construction. Fastener and fastener spacing shall be in accordance with
manuf act ure desi gn

3.1.3 Installation of Gutters and Downspouts
Gutters and downspouts shall be rigidly attached to the building. Spacing
of cleats for gutters shall be 16 inches maxi nrum Spaci ng of brackets and
spacers for gutters shall be 36 inches maxi num  Supports for downspouts
shall be spaced according to manufacturer's recomrendati ons.

3.1.4 Louvers

Louvers shall be rigidly attached to the supporting construction to assure
a weather tight installation

3.1.5 Door s
Doors including franmes and hardware, shall be securely anchored to the
supporting construction, shall be installed plunb and true, and shall be
adj usted as necessary to provide proper operation. Joints at doors and
wi ndows shall be seal ed according to manufacturer's recommendations to
provi de weat herti ght construction

3.2 SPECI AL | NSPECTI ON AND TESTI NG FOR SEI SM C- RESI STI NG SYSTEMS
Speci al inspections and testing for seisnic-resisting systens and
conponents shall be done in accordance with Section 01452 SPECI AL
| NSPECTI ON FOR SEI SM C- RESI STI NG SYSTEMS

3.3 FI ELD PAI NTI NG

| mredi ately upon detection, abraded or corroded spots on shop-painted
surfaces shall be wire brushed and touched up with the sane material used
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for the shop coat. Shop-prinmed ferrous surfaces exposed on the outside of
the building and all shop-primed surfaces of doors and wi ndows shall be
painted with two coats of an approved exterior enamel. Factory col or

finished surfaces shall be touched up as necessary with the manufacturer's
reconmmended touch-up paint.
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
METAL BUI LDI NG SYSTEM

FACI LI TY DESCRI PTI ON:

FHSC1

BUI LDI NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR
CONTRACTOR:
ADDRESS:
PO NT OF CONTACT:
TELEPHONE NUMBER:
ONNER

ONNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

SECTI ON 13121 Page 12



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
METAL BUI LDI NG SYSTEM
(conti nued)

THE METAL BUI LDI NG SYSTEM | NSTALLED ON THE ABOVE NAMED BUI LDI NG | S WARRANTED
BY [ ] FOR A PERIOD OF FIVE (5) YEARS AGAI NST WORKMANSHI P AND MATERI AL
DEFI Cl ENCI ES, W ND DAMAGE AND STRUCTURAL FAILURE W THIN PRQJECT SPECI FI ED
DESI GN LOADS, AND LEAKAGE. THE METAL BUI LDI NG SYSTEM COVERED UNDER THI S
WARRANTY SHALL | NCLUDE, BUT IS NOT LIM TED TO, THE FOLLON NG FRAM NG AND
STRUCTURAL MEMBERS, ROOFI NG AND SI DI NG PANELS AND SEAMS, | NTERI OR OR EXTERI OR
GUTTERS AND DOWNSPOUTS, ACCESSORIES, TRIM FLASHI NGS AND M SCELLANEOUS

BUI LDI NG CLOSURE | TEMS SUCH AS DOORS AND W NDOWS ( WHEN FURNI SHED BY THE
MANUFACTURER) , CONNECTORS, COMPONENTS, AND FASTENERS, AND OTHER SYSTEM
COVPONENTS AND ASSEMBLI ES | NSTALLED TO PROVI DE A VEATHERTI GHT SYSTEM AND

| TEMS SPECI FI ED | N OTHER SECTI ONS OF THESE SPECI FI CATI ONS THAT BECOVE PART OF
THE METAL BUI LDI NG SYSTEM ALL MATERI AL AND WORKMANSHI P DEFI Cl ENCI ES, SYSTEM
DETERI ORATI ON CAUSED BY EXPOSURE TO THE ELEMENTS AND/ OR | NADEQUATE RESI STANCE
TO SPECI FI ED SERVI CE DESI GN LOADS, WATER LEAKS AND W ND UPLI FT DAMAGE SHALL
BE REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.

ALL MATERI AL DEFI Cl ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE AND LEAKAGE
ASSOCI ATED W TH THE METAL BUI LDI NG SYSTEM COVERED UNDER THI S WARRANTY SHALL
BE REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.  THI 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 COMMENCED ON THE
DATE OF FINAL ACCEPTANCE ON [ ] AND WLL REMAIN I N EFFECT FOR STATED
DURATI ON FROM THI S DATE.

SI GNED, DATED, AND NOTARI ZED (BY COMPANY PRESI DENT)

(Conpany President) (Dat e)
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
METAL BUI LDI NG SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER AND/ OR | NSTALLER OF THE METAL BUI LDI NG SYSTEM WHI 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 OUTLI NED I N THE

SPECI FI CATI ONS AND AS | NDI CATED I N THI' S WARRANTY.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG FIRE, EXPLOSIONS, 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 GOVERNMENT COR OTHER
PERSONNEL, | NCLUDI NG ACCI DENTS, VANDALI SM ClIVIL DI SOBEDI ENCE, WAR, OR DAMAGE
CAUSED BY FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTI ON, WARPAGE,
OR DI SPLACEMENT OF THE BUI LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG

4. CORROSI ON CAUSED BY EXPOSURE TO CORRCSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE OR OQUTSI 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 BUI LDI NG SYSTEM DUE TO ACTI ONS BY THE OWNER
VWH CH I NHI BI T FREE DRAI NAGE FROM THE ROOF, GUTTERS AND DOWNSPOUTS; OR
CONDI TI ONS WHI CH CREATE PONDI NG WATER ON THE ROOF OR AGAI NST THE BUI LDI NG
SI DI NG

6. TH S WARRANTY APPLIES TO THE METAL BUI LDI NG SYSTEM | T DOES NOT | NCLUDE
ANY CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI OR OR CONTENTS WHICH | 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 THI S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES. REPORTS OF LEAKS AND
BUI LDI NG SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N 48 HOURS OF RECEI PT
OF NOTI CE BY TELEPHONE OR I N WRI TI NG FROM EI THER THE OMNER, OR CONTRACTI NG
OFFI CER. EMERGENCY REPAI RS, TO PREVENT FURTHER ROCF LEAKS, SHALL BE

I NI TI ATED | MVEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR APPROVAL TO
REPAI R OR REPLACE THI S SSSMR SYSTEM W THI N SEVEN CALENDAR DAYS. ACTUAL WORK
FOR PERMANENT REPAI RS OR REPLACEMENT SHALL BE STARTED W THI N 30 DAYS AFTER
RECEI PT OF NOTI CE, AND COVMPLETED W THI N A REASONABLE Tl ME FRAME. | F THE
CONTRACTOR FAI LS TO ADEQUATELY RESPOND TO THE WARRANTY PROVI SI ONS, AS STATED
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
METAL BUI LDI NG SYSTEM
(Excl usions from Coverage Conti nued)

I N THE CONTRACTAND AS CONTAI NED HEREI N, THE CONTRACTI NG OFFI CER MAY HAVE THE
METAL BUI LDI NG SYSTEM REPLACED OR REPAI RED BY OTHERS AND CHARGE THE COST TO
THE CONTRACTOR. | 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/ OR REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER

El 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 | N\VOKED THE PARTI ES SHALL, W THI N 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 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
UNTI L ONE 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 REPORTER, COURTROOM OR SI TE SELECTED ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTI ES. EI THER PARTY DESI RING A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARI NG WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRI TTEN ARBI TRATOR' S DECI SION W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG. THE DECI SI ON OF THE ARBI TRATOR

W LL NOT BE BINDING HOWAEVER, | T WLL BE ADM SSI BLE I N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAMED COPY OF THI 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 13930
WET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON
AMENDMENTS NO. 0001 AND 0002 AND 0003
PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

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

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron
Casti ngs

ASTM A 47M (1999) Ferritic Malleable Iron Castings
Metric)

ASTM A 53 (1999b) Pipe, Steel, Black and Hot - Di pped,
Zi nc- Coat ed, Wel ded and Seam ess

ASTM A 135 (1997c) Electric-Resistance-Wl ded Steel
Pi pe

ASTM A 183 (1983; R 1998) Carbon Steel Track Bolts
and Nuts

ASTM A 536 (1999el) Ductile Iron Castings

ASTM A 795 (1997) Black and Hot - Di pped Zi nc- Coat ed

(Gal vani zed) Wel ded and Seaml ess St eel
Pi pe for Fire Protection Use

ASTM B 88 (1996) Seanl ess Copper Water Tube
ASTM B 88M (1996) Seanl ess Copper Water Tube (Metric)
ASTM F 442/ F 442M (1999) Chlorinated Poly(Vinyl Chloride)

(CPVC) Plastic Pipe (SDR-PR)

ASME | NTERNATI ONAL ( ASME)

ASME B16. 1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME BL16. 3 (1992) Muall eable Iron Threaded Fittings

ASME B16. 4 (1998) Cast Iron Threaded Fittings

ASME B16. 9 (1993) Factory-Made Wought Steel

Buttwel ding Fittings
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ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASSE

AVWNA

AVWNA

AVWNA

AVWNA

AVWNA

AVWNA

AVWNA

AVWNA

AVWNA

B16. 11

B16. 18

B16. 21

B16. 22

B18.2.1

B18. 2. 2

FHSC1

(1996) Forged Fittings, Socket-Wlding and
Thr eaded

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995; B16.22a1998) W ought Copper and
Copper Alloy Solder Joint Pressure Fittings

(1996) Square and Hex Bolts and Screws
(I'nch Series)

(1987; R 1993) Square and Hex Nuts (Inch
Seri es)

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG FOR PLUMBI NG AND SANI TARY

RESEARCH ( ASSE)

1015

(1993) Doubl e Check Backfl ow Preventi on
Assenbl y

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)

EVW

B300

B301

Cl104

C110

Cl11

C151

C203

M0

(1995) Standard Methods for the
Exam nati on of Water and \Wast ewat er

(1992) Hypochlorites
(1992) Liquid Chlorine

(1995) Cenent-Mrtar Lining for
Ductile-lron Pipe and Fittings for Water

(1993) Ductile-lron and Gray-Iron
Fittings, 3 In. Through 48 In. (75 nmm
t hrough 1200 mm), for Water and O her
Li qui ds

(1995) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

(1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

(1997) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot - Applied

(1973) Manual: Water Chlorination
Principles and Practices

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
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FM P7825a (1998) Approval Guide Fire Protection
FM P7825b (1998) Approval Guide Electrical Equiprment

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP-71 (1997) Cast Iron Swi ng Check Val ves,
FI anges and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 13 (1996; Errata 13-96-1) Automatic Sprinkler
Syst ens
NFPA 13R (1996) Installation of Sprinkler Systemns

in Residential Occupancies Up to and
I ncl udi ng Four Stories in Height

NFPA 24 (1995) Installation of Private Fire

Servi ce Mains and Their Appurtenances
NFPA 231C (1998) Rack Storage of Materials
NFPA 1963 (1998) Fire Hose Connections

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOGI ES
(NI CET)

NI CET 1014-7 (1995) Program Detail Manual for
Certification in the Field of Fire
Prot ecti on Engi neering Technology (Field
Code 003) Subfield of Automatic Sprinkler
System Layout

UNDERVWRI TERS LABORATORI ES (UL)

UL 668 (1995; Rev thru Dec 1998) Hose Val ves For
Fire Protection Service

UL Bld Mat Dir (1999) Building Materials Directory

UL Fire Prot Dir (1999) Fire Protection Equi pnment Directory

1.2 GENERAL REQUI REMENTS

Wet pi pe sprinkler systemshall be provided in all areas of the building
The sprinkler systemshall provide fire sprinkler protection for the entire
area. Except as nodified herein, the systemshall be designed and
installed in accordance with NFPA 13 . . Pipe sizes which are not

i ndi cated on drawi ngs shall be determi ned by hydraulic calculation. The
Contractor shall design any portions of the sprinkler systemthat are not
i ndi cated on the draw ngs including |ocating sprinklers, piping and

equi pnment, and size piping and equi pnment when this information is not

i ndi cated on the drawings or is not specified herein. The design of the
sprinkler system shall be based on hydraulic cal cul ati ons, and the ot her
provi si ons specified herein.
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1.2.1 Hydraul i ¢ Desi gn

The system shall be hydraulically designed to discharge a m ninum density
[ AME3] as indicated on the drawi ngs. The ni ni mum pi pe size for branch
lines in gridded systens shall be 1-1/4 inch. Hydraulic calculations
shall be in accordance with the Area/Density Method of NFPA 13

1.2.1.1 Hose Demand

An al |l owance for exterior hose streans of 250 gpm shall be added to the
sprinkler system demand at the point of connection to the existing system
An al |l owance for interior hose stations of 100 gpm shall also be added to
the sprinkler system demand.

1.2.1.2 Basis for Cal cul ati ons

The design of the system shall be based upon a water supply with a static
pressure of 51, and a flow of 1010 at a residual pressure of 49. Water
supply shall be presuned available at the point of connection to existing
Hydraulic cal cul ati ons shall be based upon the Hazen-W Il lianms fornmula with
a "C" value of 120 for steel piping, 150 for copper tubing, 140 for new
cenent-lined ductile-iron piping, and 100for existing underground piping

1.2.2 Spri nkl er Spaci ng

Sprinklers shall be uniformy spaced on branch |lines. Maxinmm spaci ng per
sprinkler shall not exceed 225 square feet and 130 square feet for
ordi nary hazard

1.3 COORDI NATI ON OF TRADES

Pi ping offsets, fittings, and any other accessories required shall be
furnished as required to provide a conplete installation and to elimnate
interference with other construction. Sprinkler shall be installed over
and under ducts, piping and platfornms when such equi pment can negatively
effect or disrupt the sprinkler discharge pattern and coverage

1.4 DELI VERY AND STORAGE

Al l equi pnent delivered and placed in storage shall be housed in a manner
to preclude any danage fromthe weather, hum dity and tenperature
variations, dirt and dust, or other contam nants. Additionally, all pipes
shall either be capped or plugged until installed

1.5 FI ELD MEASUREMENTS

After becoming famliar with all details of the work, the Contractor shal
verify all dinmensions in the field, and shall advise the Contracting
O ficer of any discrepancy before perfornmng the work

1.6 SUBM TTALS
Government approval is required for submittals with a "GA" designation
subm ttals having an "FI O designation are for information only.

Submittals related to system configuration, hydraulic cal cul ati ons, and
equi pnment sel ection, including manufacturer's catal og data, worKking
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drawi ngs, connection draw ngs, control diagranms and certificates shall be
subm tted concurrently as a conpl ete package. The package will be revi ewed
by the U.S. Arny Engineer District Fire Protection Engineer. The follow ng
shall be submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Dat a
Fire Protection Related Submttals; FIO

Alist of the Fire Protection Related Submittals, no |later than 7 days
after the approval of the Fire Protection Specialist.

Conponents and Equi pnment Data; GA.

Manuf acturer's catal og data included with the Sprinkler System Draw ngs for
all itens specified herein. The data shall be highlighted to show nodel,
size, options, etc., that are intended for consideration. Data shall be
adequate to denonstrate conpliance with all contract requirenments. In
addition, a conplete equipnent |ist that includes equi pnent description,
nodel nunber and quantity shall be provided.

Hydraulic Cal cul ati ons; GA.

Hydraulic cal cul ati ons, including a drawi ng showi ng hydraulic reference
poi nts and pi pe segnents.

Spare Parts; FIO

Spare parts data shall be included for each different item of material and
equi pment specified. The data shall include a conplete |ist of parts and
supplies, with current unit prices and source of supply, and a l|ist of
parts recomended by the manufacturer to be replaced after 1 year and 3
years of service. A list of special tools and test equi pnent required for
mai nt enance and testing of the products supplied by the Contractor shall be
i ncl uded.

SD- 04 Dr awi ngs
Spri nkl er System Draw ngs; GA.

Three copies of the Sprinkler System Drawi ngs, no |ater than 21 days prior
to the start of sprinkler systeminstallation. The Sprinkler System

Drawi ngs shall conformto the requirenents established for working plans as
prescribed in NFPA 13. Draw ngs shall include plan and el evati on vi ews
denonstrating that the equipnent will fit the allotted spaces with
clearance for installation and nmai ntenance. Each set of draw ngs shall

i nclude the foll ow ng:

a. Descriptive index of drawings in the submttal wi th draw ngs
listed in sequence by drawi ng nunmber. A legend identifying device
synbol s, nonencl ature, and conventi ons used.

b. Floor plans drawn to a scale not less than 1/8" = 1'-0" which

clearly show | ocations of sprinklers, risers, pipe hangers, sway
braci ng, inspector’'s test connections, drains, and other
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applicable details necessary to clearly describe the proposed
arrangenent. Each type of fitting used and the | ocations of
bushi ngs, reduci ng couplings, and welded joints shall be indicated.

c. Actual center-to-center dinmensions between sprinklers on branch
l'i nes and between branch lines; fromend sprinklers to adjacent
walls; fromwalls to branch lines; fromsprinkler feed mains,
cross-mains and branch lines to finished floor and roof or
ceiling. A detail shall show the di nmension fromthe sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse buil ding sections showi ng typica
branch line and cross-nmain pipe routing as well as el evation of
each typical sprinkler above finished floor

e. Details of each type of riser assenbly; pipe hanger; and
restraint of underground water nain at point-of-entry into the
bui Il ding, and electrical devices and interconnecting wring.

As-Built Drawi ngs; FIO

As-built drawi ngs, at |east 14 days after conpletion of the Final Tests.
The Sprinkler System Drawi ngs shall be updated to reflect as-built
conditions after all related work is conpleted and shall be submitted on
both lectronic file utilizing .dgn file format andreproduci ble full-size
mylar film

SD-06 Instructions

Prelimnary Tests Procedures; GA

Proposed procedures for Prelimnary Tests, no |later than 14 days prior to
the proposed start of the tests.

Fi nal Acceptance Test Procedures; GA

Proposed procedures for Final Acceptance Test, no |later than 14 days prior
to the proposed start of the tests.

SD- 07 Schedul es
On-site Training Schedul e; GA

Proposed On-site Training schedule, at least 14 days prior to the start of
related training.

Prelimnary Tests; GA

Proposed date and tine to begin Prelimnary Tests, subnmitted with the
Prelim nary Tests Procedures.

Fi nal Acceptance Test; GA
Proposed date and tinme to begin Final Acceptance Test, subnmitted with the
Fi nal Acceptance Test Procedures. Notification shall be provided at |east

14 days prior to the proposed start of the test. Notification shal
i nclude a copy of the Contractor's Material & Test Certificates.
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SD-08 Statenents
Fire Protection Specialist Qualifications; GA

The nanme and docunentation of certification of the proposed Fire Protection
Specialists, no later than 14 days after the Notice to Proceed and prior
to the submttal of the sprinkler system draw ngs and hydraulic

cal cul ati ons.

Sprinkler SystemliInstaller Qualifications; GA

The nanme and docunentation of certification of the proposed Sprinkler
System Installer, concurrent with subnmttal of the Fire Protection
Speci alist Qualifications.

SD- 09 Reports
Prelimnary Tests Report; GA

Three copies of the conpleted Prelinmnary Tests Reports, no later that 7
days after the conpletion of the Prelimnary Tests. The Prelimnary Tests
Report shall include both the Contractor's Material and Test Certificate
for Underground Piping and the Contractor's Material and Test Certificate
for Aboveground Piping. Al items in the Prelimnary Tests Report shall be
signed by the Fire Protection Specialist.

Fi nal Acceptance Test Report; GA

Three copies of the conpleted Final Acceptance Tests Reports, no |ater that
7 days after the conpletion of the Final Acceptance Tests. All itens in
the Final Acceptance Report shall be signed by the Fire Protection
Speci al i st.

SD-13 Certificates
Fire Protection Specialist Inspection; GA. ;

Concurrent with the Final Acceptance Test Report, certification by the Fire
Protection Specialist that the sprinkler systemis installed in accordance
with the contract requirenents, including signed approval of the

Prelim nary and Final Acceptance Test Reports.

SD- 19 Operation and Mi ntenance Manual s
Wet Pi pe Sprinkler System GA

Six manual s listing step-by-step procedures required for system startup,
operation, shutdown, and routine mai ntenance, at |east 14 days prior to
field training. The nmanuals shall include the manufacturer's nanme, nodel
nunmber, parts list, list of parts and tools that should be kept in stock by
the owner for routine maintenance including the name of a |ocal supplier
sinplified wiring and controls diagramnms, troubleshooting guide, and
recomended service organi zation (including address and tel ephone nunber)
for each item of equipnment. Each service organization submtted shall be
capabl e of providing 4 hour on-site response to a service call on an

ener gency basis.
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1.7 HYDRAULI C CALCULATI ONS

Hydraulic cal cul ations shall be as outlined in NFPA 13 except that

cal cul ations shall be perfornmed by conputer using software intended
specifically for fire protection system design using the design data shown
on the drawi ngs. Software that uses k-factors for typical branch lines is
not acceptable. Calculations shall be based on the water supply data shown
on the drawi ngs. Calcul ations shall substantiate that the design area used
in the calculations is the nost demandi ng hydraulically. Water supply
curves and systemrequirenents shall be plotted on sem -logarithn c graph
paper so as to present a summary of the conplete hydraulic calculation. A
sunmary sheet listing sprinklers in the design area and their respective
hydraulic reference points, elevations, actual discharge pressures and
actual flows shall be provided. Elevations of hydraulic reference points
(nodes) shall be indicated. Docunentation shall identify each pipe

i ndividually and the nodes connected thereto. The dianeter, length, flow,
velocity, friction |loss, nunber and type fittings, total friction loss in
the pipe, equivalent pipe |length and Hazen-W I lianms coefficient shall be

i ndi cated for each pipe. For gridded systens, cal cul ations shall show
peaki ng of demand area friction loss to verify that the hydraulically nopst
demandi ng area is being used. Also for gridded systens, a flow di agram
indicating the quantity and direction of flows shall be included. A
drawi ng showi ng hydraulic reference points (nodes) and pi pe designations
used in the cal cul ations shall be included and shall be independent of shop
dr awi ngs.

1.8 FI RE PROTECTI ON SPECI ALI ST

Work specified in this section shall be perfornmed under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection

Speci alist shall be an individual who is a registered professional engineer
and a Full Menber of the Society of Fire Protection Engineers or who is
certified as a Level 11l Technician by National Institute for Certification
i n Engi neering Technol ogies (NICET) in the Automatic Sprinkler System
Layout subfield of Fire Protection Engineering Technol ogy in accordance
with NI CET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a simlar
capacity for at least three systens that have perforned in the manner

i ntended for a period of not |less than 6 nonths.

1.9 SPRI NKLER SYSTEM | NSTALLER QUALI FI CATI ONS

Work specified in this section shall be perfornmed by the Sprinkler System
Installer. The Sprinkler SystemlInstaller shall be regularly engaged in
the installation of the type and conplexity of system specified in the
Contract docunents, and shall have served in a sinmlar capacity for at

| east three systens that have perfornmed in the manner intended for a period
of not |ess than 6 nonths.

1.10 REGULATORY REQUI REMENTS
Conpliance with referenced NFPA standards is mandatory. This includes
advi sory provisions listed in the appendi ces of such standards, as though

the word "shall" had been substituted for the word "shoul d' wherever it
appears. In the event of a conflict between specific provisions of this
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speci fication and applicabl e NFPA standards, this specification shal
govern. Reference to "authority having jurisdiction" shall be interpreted
to nean the Contracting Oficer.

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Material s and equi pnment shall be standard products of a manufacturer

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

2.2 NAMEPLATES

Al l equi pnent shall have a naneplate that identifies the manufacturer's
nanme, address, type or style, nodel or serial number, and catal og nunber.

2.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Materi al s and Equi pnment shall have been tested by Underwriters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. \Where the terms "listed" or
"approved" appear in this specification, such shall nmean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

2.4 UNDERGROUND PI PI NG COVPONENTS
2.4.1 Pi pe

Pi ping fromthe backfl ow preventer to a point 5 feet outside the building
wal | shall be ductile iron with a rated working pressure of 175 ps
conform ng to AWM C151, with cenent nortar |lining conform ng to AWM C104.

Pi ping nore than 5 feet outside the building walls shall conply with
Section 02510 WATER DI STRI BUTI ON SYSTEM

2.4.2 Fittings and Gaskets

Fittings shall be ductile iron conforming to AWM C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conformto AWM Cl11

2.4.3 Gate Val ve and I ndicator Posts

Gate valves for underground installation shall be of the inside screw type
with counter-clockwi se rotation to open. Where indicating type valves are
shown or required, indicating valves shall be gate valves with an approved
i ndi cator post of a length to pernmit the top of the post to be located 3
feet above finished grade. Gate valves and indicator posts shall be |isted
in U Fire Prot Dir or FM P7825a and FM P7825b. AM #0002 Gate val ves and

i ndi cat or posts shall be supervised with a valve supervisory (tanper)
switch as specified bel ow

2.5 ABOVEGROUND PI PI NG COVPONENTS

Aboveground piping shall be stee
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2.5.1 St eel Pi pi ng Conponents
2.5.1.1 St eel Pipe

Except as nodified herein, steel pipe shall be black as permtted by NFPA 13

and shall conformto applicable provisions of ASTM A 795, ASTM A 53, or
ASTM A 135. Pipe in which threads or grooves are cut shall be Schedul e 40
or shall be listed by Underwiters' Laboratories to have a corrosion
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.
Pi pe shall be marked with the nanme of the manufacturer, kind of pipe, and
ASTM desi gnati on

2.5.1.2 Fittings for Non-G ooved Steel Pipe

Fittings shall be cast iron conform ng to ASME B16.4, steel conforming to
ASME B16.9 or ASME B16.11, or nmlleable iron confornming to ASME B16. 3

Gal vani zed fittings shall be used for piping systens or portions of piping
systens utilizing galvanized piping. Fittings into which sprinklers, drop
ni ppl es or riser nipples (sprigs) are screwed shall be threaded type

Pl ai n-end fittings with nmechanical couplings, fittings that use stee
gripping devices to bite into the pipe and segnented wel ded fittings shal
not be used.

2.5.1.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not less than 175 psi service
and shall be the product of the sanme manufacturer. Fitting and coupling
houses shall be malleable iron conform ng to ASTM A 47, G ade 32510;
ductile iron conform ng to ASTM A 536, G ade 65-45-12. Gasket shall be the
flush type that fills the entire cavity between the fitting and the pipe
Nuts and bolts shall be heat-treated steel conformng to ASTM A 183 and
shall be cadm um plated or zinc el ectroplated

2.5.1. 4 Fl anges
Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be
non- asbest os conpressed material in accordance with ASME B16.21, 1/16 inch

thick, and full face or self-centering flat ring type. Bolts shall conform
to ASME B18.2.1 and nuts shall be hexagon type conform ng to ASME B18. 2. 2.

2.5.2 Pi pe Hangers
Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
si zed invol ved

2.5.3 Val ves

2.5.3.1 Control Valve and Gate Val ve
Manual | y operated sprinkler control valve and gate valve shall be outside

stem and yoke (OS&Y) type and shall be listed in [AM1]UL Fire Prot Dir or
FM P7825a and FM P7825b

2.5.3.2 Check Val ve

Check valve 2 inches and larger shall be listed in [AM#1]UL Fir Prot Dir
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or FM P7825a and FM P7825b. Check valves 4 inches and |arger shall be of
the swing type with flanged cast iron body and fl anged inspection plate,
shall have a clear waterway and shall neet the requirenments of MSS SP-71
for Type 3 or 4.

2.5.3.3 Hose Val ve

Val ve shall conmply with UL 668 and shall have a minimumrating of 300 psi
Val ve shall be non-rising stem all bronze, 90 degree angle type, with
2-1/2 inch American National Standard Fire Hose Screw Thread (NH) nal e
outlet in accordance with NFPA 1963. Hose valve shall be provided with
2-1/2 to 1-1/2 inch reducer. Hose valves shall be equipped with |ugged cap
with drip drain, cap gasket and chain. Valve finish shall be polished
chronme pl at ed

2.6 ALARM CHECK VALVE ASSEMBLY

Assenbly shall include an al arm check val ve, standard trim pi pi ng, pressure
gauges, bypass, retardi ng chanber, testing valves, main drain, and other
conponents as required for a fully operational system

2.7 WATERFLOW ALARM

El ectrically operated, exterior-nmounted, waterflow alarm bell shall be
provided and installed in accordance with NFPA 13. Waterfl ow al arm bel |
shall be rated 24 VDC and shall be connected to the Fire Alarm Contro
Panel (FACP) in accordance with Section 13851 FI RE DETECTI ON AND ALARM
SYSTEM ADDRESSABLE

2.8 ALARM | NI TI ATI NG AND SUPERVI SORY DEVI CES
2.8.1 Sprinkler Waterfl ow I ndicator Switch, Vane Type

Switch shall be vane type with a pipe saddle and cast al um num housi ng
The el ectro-nechani cal device shall include a flexible, |owdensity

pol yet hyl ene paddl e conform ng to the inside dianeter of the fire
protection pipe. The device shall sense water novenents and be capabl e of
detecting a sustained flow of 10 gpmor greater. The device shall contain
a retard device adjustable fromO to 90 seconds to reduce the possibility
of false alarns caused by transient flow surges. The switch shall be
tanmper resistant and contain two SPDT (Form C) contacts arranged to
transfer upon renoval of the housing cover, and shall be equipped with a
silicone rubber gasket to assure positive water seal and a dustproof cover
and gasket to seal the nechanismfromdirt and noisture

2.8.2 Val ve Supervisory (Tanper) Switch
Switch shall be suitable for nounting to the type of control valve to be
supervi sed open. The switch shall be tanper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon renoval of the housing
cover or closure of the valve of nore than two rotations of the valve stem
2.9 FI RE DEPARTMENT CONNECTI ON
Fire departnment connection shall be flush type with cast brass body,

mat chi ng wal |l escutcheon lettered "Auto Spkr" with a chrom um pl at ed
finish. The connection shall have two inlets with individual self-closing
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cl appers, caps with drip drains and chains. Female inlets shall have
2-1/2 inch dianmeter American National Fire Hose Connection Screw Threads
(NH) per NFPA 1963

2.10 SPRI NKLERS
Sprinklers with internal Orings shall not be used. Sprinklers shall be
used in accordance with their listed spacing limtations. Tenperature
classification shall be ordinary . Sprinklers in high heat areas including
attic spaces or in close proximty to unit heaters shall have tenperature
classification in accordance with NFPA 13. Oifice of extended coverage
sprinklers shall not exceed 17/32 inch

2.10.1 Conceal ed Spri nkl er

Conceal ed sprinkler shall be white polyester and shall have a nominal 1/2
inch or 17/32 inch orifice

2.10.2 Pendent Spri nkl er
Pendent sprinkler shall be of the fusible strut or glass bulb type,
qui ck-response type with nomnal 1/2 inch orifice. Pendent sprinklers
shall have a white polyester finish

2.10.3 Upri ght Sprinkler

Upright sprinkler shall be brass and shall have a nomnal 1/2 inch or
17/ 32 inch orifice.

2.10.4 Si dewal | Spri nkl er
Si dewal | sprinkler shall have a nomnal 1/2 inch orifice. Sidewal
sprinkler shall have a polished chrome finish. Sidewall sprinkler shall be
t he qui ck-response type
2.10.5 Corrosi on Resistant Sprinkler
Corrosion resistant sprinkler shall be the pendent type installed in
| ocations as indicated. Corrosion resistant coatings shall be
factory-applied by the sprinkler manufacturer
2.11 Dl SI NFECTI NG MATERI ALS
2.11.1 Li quid Chl ori ne
Liquid chlorine shall conformto AWM B301
2.11.2 Hypochl orites
Cal ci um hypochlorite and sodi um hypochlorite shall conformto AWM B300.
2.12 ACCESSORI ES

2.12.1 Spri nkl er Cabi net

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable nmetal or plastic cabinet. Spare sprinklers shall be
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representative of, and in proportion to, the nunber of each type and
tenmperature rating of the sprinklers installed. At |east one wench of
each type required shall be provided

2.12.2 Pendent Sprinkl er Escutcheon

Escut cheon shall be one-piece netallic type with a depth of less than 3/4
inch and suitable for installation on pendent sprinklers. The escutcheon
shall have a factory finish that matches the pendent sprinkler heads.

2.12.3 Pi pe Escut cheon

Escut cheon shall be polished chrom um plated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw.

2.12. 4 Spri nkl er Guard

Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from nechani cal damage. Guards shall be provided on sprinklers
| ocated as indicated

2.12.5 I dentification Sign

Val ve identification sign shall be mninum 6 inches wide x 2 inches high
with enamel baked finish on mnimum 18 gauge steel or 0.024 inch al um num
with red letters on a white background or white letters on red background
Wordi ng of sign shall include, but not be |limted to "nmain drain,"”
"auxiliary drain,” "inspector's test," "alarmtest,"” "alarmline," and
simlar wording as required to identify operational conponents.

2.13 FLOW TEST EQUI PMVENT

The test kit shall consist of one 4 1/2" chrone plated pitot tube; one 2"
chrone plated pitot tube; an extended air chamber; a 2 1/2" chrone plated,
dual tapped hydrant cap; a double bl eeder valve assenbly with brass knobs;
a cleanable, 3 piston pressure snubber; two inspector's pressure test
gauges (oil filled) with 3" dials, renoval cap over bezel, a .5% accuracy
over the full scale, and a recalibrator screw for zero adjustnent; and a
uni versal hydrant wench. All conponents (except the hydrant wrench) shal
conme and fit in a polypropylene pin hinged carrying case with contoured
interior foam AM #0002 Test kit shall be turned over to the Fort Hood Fire
Department upon conpl etion of work.

2.14 O&M STORAGE CABI NET

The cabi net shall be an industrial grade, gray col ored, preassenbled unit
with a 16 gauge steel franme; 22 gauge steel sides, back, bottom and

shel ves; and 20 gauge top and doors. The doors shall have partially
conceal ed, heavy duty, four knuckle steel butt hinges and a three point

| ocki ng mechani sm Lock shall be keyed to duplicate nechani cal room door
Shel ves (2 each) shall be 24" deep with a 200 Ib | oad rating. Shelves shal
be capabl e of repositioning on 2" increments seating firmy on sturdy,

wel ded strips. The free standi ng cabi net shall nmeasure 36" wi de x 24" deep
X 42" high.

2.15 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY
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Doubl e- check backfl ow preventi on assenbly shall conply with ASSE 1015. The
assenbly shall have a bronze, cast-iron or stainless steel body with
flanged ends. The assenbly shall include OS&Y shutoff valves on the inlet
and outlet, 2-positive-seating check valve for continuous pressure
application, and four test cocks. Assenblies shall be rated for working
pressure of 175 psi The maxi num pressure | oss shall be 6 psi at a flow
rate equal to the sprinkler water demand, at the | ocation of the assenbly.

PART 3 EXECUTI ON
3.1 FI RE PROTECTI ON RELATED SUBM TTALS

The Fire Protection Specialist shall prepare a |ist of the subnmittals from
the Contract Submittal Register that relate to the successful installation
of the sprinkler systens(s). The subnmittals identified on this list shal
be acconpanied by a letter of approval signed and dated by the Fire
Protection Specialist when subnmitted to the Governnent.

3.2 I NSTALLATI ON REQUI REMENTS

The installation shall be in accordance with the applicable provisions of
NFPA 13, NFPA 24 and publications referenced therein. Installation of
in-rack sprinklers shall conply with applicable provisions of NFPA 231C

3.3 I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the sprinkler system
periodically during the installation to assure that the sprinkler systemis
bei ng provided and installed in accordance with the contract requirenents.
The Fire Protection Specialist shall witness the prelimnary and fina
tests, and shall sign the test results. The Fire Protection Speciali st,
after conpletion of the systeminspections and a successful final test,
shall certify in witing that the system has been installed in accordance
with the contract requirenents. Any discrepancy shall be brought to the
attention of the Contracting O ficer in witing, no later than three
wor ki ng days after the discrepancy is discovered

3.4 ABOVEGROUND PI PI NG | NSTALLATI ON

3.4.1 Pi pi ng in Exposed Areas
Exposed piping shall be installed so as not to dimnish exit access wi dths,
corridors or equipnment access. Exposed horizontal piping, including drain
pi pi ng, shall be installed to provide maxi num headroom

3.4.2 Pi ping in Finished Areas
In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above the ceiling, piping shall be conceal ed above ceilings. Piping
shall be inspected, tested and approved before being concealed. Risers and
simlar vertical runs of piping in finished areas shall be conceal ed

3.4.3 Pendent Sprinklers

Drop nipples to pendent sprinklers shall consist of mininmum 1 inch pipe
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with a reducing coupling into which the sprinkler shall be threaded
Hangers shall be provided on armovers to drop nipples supplying pendent
sprinklers when the armover exceeds 12 inches. Where sprinklers are

i nstall ed bel ow suspended or dropped ceilings, drop nipples shall be cut
such that sprinkler ceiling plates or escutcheons are of a uniformdepth
t hroughout the finished space. The outlet of the reducing coupling shal
not extend nore than 1 inch below the underside of the ceiling. On
pendent sprinklers installed bel ow suspended or dropped ceilings, the

di stance fromthe sprinkler deflector to the underside of the ceiling shal
not exceed 4 inches. Recessed pendent sprinklers shall be installed such
that the distance fromthe sprinkler deflector to the underside of the
ceiling shall not exceed the manufacturer's |isted range and shall be of
uni form dept h t hroughout the finished area

3.4.3.1 Pendent Sprinkler Locations

Pendent sprinklers in suspended ceilings shall be a m ninmumof 6 inches
fromceiling grid.

3.4. 4 Upright Sprinklers

Ri ser ni pples or "sprigs" to upright sprinklers shall contain no fittings
bet ween the branch line tee and the reducing coupling at the sprinkler

Ri ser ni ppl es exceeding 30 inches in length shall be individually
supported

3.4.5 Pi pe Joints

Pi pe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is made up. Welded joints will be
permitted, only if welding operations are perfornmed as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.
Fl anged joints shall be provided where indicated or required by NFPA 13
Grooved pipe and fittings shall be prepared in accordance with the
manuf acturer's | atest published specification according to pipe nateri al
wal | thickness and size. G ooved couplings and fittings shall be fromthe
same manuf act urer

3.4.6 Reducers

Reductions in pipe sizes shall be nmade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reduci ng couplings
will not be permitted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be pernmitted. Were
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nore than one outlet of a tee, in nore than two outlets
of a cross, or where the reduction in size is less than 1/2 inch

3.4.7 Pi pe Penetrations

Cutting structural nenbers for passage of pipes or for pipe-hanger
fastenings will not be permtted. Pipes that nust penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided with
pi pe sl eeves. Each sleeve shall be Schedule 40 gal vani zed steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
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requi red cl earance between the pipe and the sleeve per NFPA 13. The space
bet ween the sl eeve and the pipe shall be firmy packed with m neral woo

i nsul ation. \Where pipes pass through fire walls, fire partitions, or
floors, a fire seal shall be placed between the pipe and sleeve in
accordance with Section 07840 FIRESTOPPING. In penetrations which are not
fire-rated or not a floor penetration, the space between the sleeve and the
pi pe shall be sealed at both ends with plastic waterproof cenment which wll
dry to a firmbut pliable mass or with a nechanical ly adjustabl e segnented
el astoner seal.

3.4.8 Escut cheons

Escut cheons shall be provided for pipe penetration of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through
whi ch pi pi ng passes

3.4.9 I nspector's Test Connection

Unl ess otherwi se indicated, test connection shall consist of 1 inch pipe
connected at the riser as a conbination test and drain valve; a test valve
| ocated approximately 7 feet above the floor; a snooth bore brass outl et
equi valent to the smallest orifice sprinkler used in the system and a
painted netal identification sign affixed to the valve with the words

"I nspector's Test." The discharge orifice shall be | ocated outside the
building wall directed so as not to cause damage to adjacent construction
or landscaping during full flow discharge

3.4.10 Dr ai ns

Mai n drain piping shall be provided to discharge at a safe point outside
the building and shall be installed in a manner such that no danage wil|
not cause danmmge to adjacent construction or |andscaping during full flow
di scharge. Auxiliary drains shall be provided as required by NFPA 13
except that drain valves shall be used where drain plugs are ot herw se
pernmitted. Were branch lines term nate at |ow points and form trapped
sections, such branch Iines shall be manifolded to a common drain |ine

3.4.11 Installation of Fire Departnent Connection

Connection shall be nmounted on the exterior wall approximately 3 feet
above finished grade . The piping between the connection and the check
val ve shall be provided with an autonmatic drip in accordance with NFPA 13
and arranged to drain to the outside

3.4.12 Identification Signs

Signs shall be affixed to each control valve, inspector test valve, main
drain, auxiliary drain, test valve, and simlar valves as appropriate or as
requi red by NFPA 13. Hydraulic design data nanepl ates shall be permanently
af fi xed to each sprinkler riser as specified in NFPA 13

3.5 UNDERGROUND PI PI NG | NSTALLATI ON
The fire protection water nmain shall be laid, and joints anchored, in
accordance with NFPA 24. M ninmum depth of cover shall be 3 feet. The

supply line shall terminate inside the building with a flanged piece, the
bottom of which shall be set not less than 6 inches above the finished
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floor. A blind flange shall be installed tenporarily on top of the fl anged
pi ece to prevent the entrance of foreign matter into the supply line. A
concrete thrust block shall be provided at the el bow where the pipe turns
up toward the floor. 1In addition, joints shall be anchored in accordance
with NFPA 24 using pipe clanps and steel rods fromthe el bow to the fl ange
above the floor and fromthe elbow to a pipe clanp in the horizontal run of
pi pe. Buried steel conponents shall be provided with a corrosion
protective coating in accordance with AWM C203. Piping nore than 5 feet
outside the building walls shall neet the requirenents of Section 02510
WATER DI STRI BUTI ON SYSTEM

3.6 EARTHWORK

Eart hwork shall be perfornmed in accordance with applicable provisions of
Section 02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDI NGS

3.7 ELECTRI CAL WORK

Alarm signal wiring connected to the building fire alarmcontrol system
shall be in accordance with Section 13851 Fire Alarm and Detection system
Addressable Wring col or code shall remain uniformthroughout the system

3.8 DI SI NFECTI ON

After all system conponents are installed and hydrostatic test(s) are
successfully conpl eted, each portion of the sprinkler systemto be

di sinfected shall be thoroughly flushed with potable water until al
entrained dirt and other foreign materials have been renoved before

i ntroducing chlorinating material. Flushing shall be conducted by renovi ng
the flushing fitting of the cross mains and of the grid branch |ines, and

t hen back-flushing through the sprinkler main drains. The chlorinating
material shall be hypochlorites or liquid chlorine. Water chlorination
procedure shall be in accordance with AWM MO0. The chlorinating nmateria
shall be fed into the sprinkler piping at a constant rate of 50 parts per
mllion (ppm. A properly adjusted hypochlorite solution injected into the
systemwith a hypochlorinator, or liquid chlorine injected into the system
through a solution-fed chlorinator and booster punp shall be used

Chl orination application shall continue until the entire systemif filled.
The water shall remain in the systemfor a mninum of 24 hours. Each valve
in the systemshall be opened and cl osed several tines to ensure its proper
di sinfection. Follow ng the 24-hour period, no less than 25 ppm chl ori ne
residual shall remain in the system The systemshall then be flushed with
clean water until the residual chlorine is reduced to | ess than one part
per mllion. Sanples of water in disinfected containers for bacteria

exam nation will be taken from several system | ocations which are approved
by the Contracting O ficer. Sanples shall be tested for total coliform
organi sns (coliform bacteria, fecal coliform streptococcal, and other
bacteria) in accordance with AWM EWN The testing nethod shall be either
the multiple-tube fernentation technique or the nenbrane-filter technique
The disinfection shall be repeated until tests indicate the absence of
coliformorgani sns (zero nean coliformdensity per 100 milliliters) in the
sanples for at least 2 full days. The systemw ||l not be accepted unti
satisfactory bacteriological results have been obtained. After the
successful conpletion, all sprinklers or plugs and gravity flush all drops
or trapped piping.

3.9 Pl PE COLOR CODE MARKI NG
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Col or code marking of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL

3.10 PRELI M NARY TESTS

The system including the underground water nmains, and the aboveground

pi pi ng and system conponents, shall be tested to assure that equi pnent and
conponents function as intended. The underground and aboveground interior
pi pi ng systens and attached appurtenances subjected to system worKki ng
pressure shall be tested in accordance with NFPA 13 and NFPA 24. Upon
conpl etion of specified tests, the Contractor shall conplete certificates
as specified in paragraph SUBM TTALS

3.10.1 Under gr ound Pi pi ng
3.10.1.1 Fl ushi ng

Under ground pi ping shall be flushed in accordance with NFPA 24. This

i ncludes the requirenent to flush the lead-in connection to the fire
protection systemat a flowrate not |ess that the cal cul ated maxi num wat er
demand rate of the system

3.10.1.2 Hydrostatic Testing

New under ground piping shall be hydrostatically tested in accordance with
NFPA 24. The all owabl e | eakage shall be neasured at the specified test
pressure by punping froma calibrated container. The anpunt of |eakage at
the joints shall not exceed 2 quarts per hour per 100 gaskets or joints,
regardl ess of pipe dianeter.

3.10.2 Abovegr ound Pi pi ng
3.10.2.1 Hydrostatic Testing

Aboveground piping shall be hydrostatically tested in accordance w th NFPA
13 at not less than 200 psi or 50 psi in excess of maxi num system
operating pressure and shall maintain that pressure wi thout |oss for 2
hours. There shall be no drop in gauge pressure or visible | eakage when
the systemis subjected to the hydrostatic test. The test pressure shal

be read froma gauge | ocated at the | ow el evation point of the system or
portion being tested

3.10.3 Testing of Al arm Devi ces

Each alarm switch shall be tested by flowi ng water through the inspector's
test connection. Each water-operated al arm devices shall be tested to
verify proper operation.

3.10. 4 Main Drain Fl ow Test

Fol I owi ng flushing of the underground piping, a main drain test shall be
made to verify the adequacy of the water supply. Static and residua
pressures shall be neasured using the flow test equipnment furni shed under
paragraph 2. 13 andrecorded on the certificate specified in paragraph
SUBM TTALS. I n addition, a main drain test shall be conducted each tine
after a main control valve is shut and opened
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3.

11 FI NAL ACCEPTANCE TEST

Fi nal Acceptance Test shall begin only when the Prelimnary Test Report has
been approved. The Fire Protection Specialist shall conduct the Fina
Acceptance Test and shall provide a conplete denpnstration of the operation
of the system This shall include operation of control valves and fl ow ng
of inspector's test connections to verify operation of associated waterfl ow
al arm swi tches. After operation of control valves has been conpleted, the
main drain test shall be repeated to assure that control valves are in the

open position. In addition, the representative shall have avail abl e copies
of as-built drawings and certificates of tests previously conducted. The
installation shall not be considered accepted until identified

di screpanci es have been corrected and test docunentation is properly
conpl eted and received

.12 ON- SI TE TRAI NI NG

The Fire Protection Specialist shall conduct a training course for
operating and mai ntenance personnel as designated by the Contracting

O ficer. Training shall be provided for a period of 4 hours of nornal
working time and shall start after the systemis functionally conplete but
prior to the Prelimnary Tests and Final Acceptance Test. The On-Site
Training shall cover all of the itens contained in the approved Operating
and Mai ntenance Instructions.

-- End of Section --
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SECTI ON 15400

PLUMBI NG, GENERAL PURPCSE
08/ 94
ADVMVENDMENT NO. 0001
ADVMVENDMENT NO. 0002
AMENDMENT NO. 0003

PART 1 GENERAL

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

desi gnation only.

Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 700 (1995; Apx C) Specifications for
Fl uorocarbon and O her Refrigerants

ARl 1010 (1994) Sel f- Contai ned,
Mechani cal | y- Refri gerated Drinki ng- Wt er
Cool ers

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Z721.10.1 (1993; Z21.10.1a; Z21.10.1b; Z21.10. 1c)
Gas Water Heaters Vol. | Storage Water
Heaters with Input Ratings of 75,000 Btu
Per Hour or Less

ANSI Z21.10.3 (1998) Gas Water Heaters Vol. II1l, Storage
Water Heaters w th Input Ratings Above
75,000 Btu Per Hour, Circul ating and
I nst ant aneous VWater Heaters

ANSI Z21. 22 (1986; Z21.22a) Relief Valves and
Automatic Gas Shutoff Devices for Hot
Wat er Supply Systens

ANSI Z21.56 (1994; Zz21.56a) Gas-Fired Pool Heaters

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

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron
Casti ngs
ASTM A 47M (1990; R 1996) Ferritic Malleable Iron

Castings (Metric)

ASTM A 53 (1999) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seani ess
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

74

105/ A 105M

183

193/ A 193M

515/ A 515M

516/ A 516M

518

518M

536

733

888

32

42

43

75

88

88M

111

117

152

152M

(1998) Cast Iron Soil Pipe and Fittings

(1998) Carbon Steel Forgings for Piping
Applications

(1998) Carbon Steel Track Bolts and Nut

(1999) Alloy-Steel and Stainless Stee
Bolting Materials for High-Tenperature
Service

(1997) Pressure Vessel Plates, Carbon
Steel, for Internedi ate- and
Hi gher - Tenmper ature Service

(1990; R 1996) Pressure Vessel Plates,
Carbon Steel, for Mderate- and
Lower - Tenperat ure Service

(1992; R 1997) Corrosion-Resi stant
Hi gh-Silicon Iron Castings

(1992; R 1997) Corrosion-Resi stant
Hi gh-Silicon Iron Castings (Metric)

(1984; R 1993) Ductile Iron Castings

(1999) Wel ded and Seaml ess Carbon Stee
and Austenitic Stainless Steel Pipe N p

(1998) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Wast e, and Vent Piping Applications

(1996) Sol der Meta

FHSC1

S

pl es

(1996) Seam ess Copper Pipe, Standard Sizes

(1996) Seam ess Red Brass Pipe, Standar
Si zes

(1997) Seanl ess Copper Tube
(1996) Seanl ess Copper Water Tube
(1996) Seam ess Copper Water Tube (Metr

(1998) Copper and Copper-All oy Seam ess
Condenser Tubes and Ferrul e Stock

(1997) Operating Salt Spray (FOG Appar

(1997a) Copper Sheet, Strip, Plate, and
Rol | ed Bar

(1997a) Copper Sheet, Strip, Plate, and
Rol Il ed Bar (Metric)
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ASTM B 306

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

B

370

584

813

828

564

920

1053

638

638M

1004

1248

1785

2000

2235

2239

2241

2447

(1996) Copper Drainage Tube (DW)

(1998) Copper Sheet and Strip for Building
Construction

(1998a) Copper Alloy Sand Castings for
Ceneral Applications

(1993) Liquid and Paste Fluxes for
Sol dering Applications of Copper and
Copper Al loy Tube

(1998) Making Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

(1997) Rubber Gaskets for Cast Iron Soi
Pi pe and Fittings

(1998) El astoneric Joint Seal ants

(1990; R 1995el) Borosilicate d ass Pipe
and Fittings for Drain, Waste, and Vent

(DWV) Applications

(1998) Tensile Properties of Plastics

(1998) Tensile Properties of Plastics
(Metric)

(1994a) Initial Tear Resistance of Plastic
Fi | m and Sheeting

(1984; R 1989) Pol yethylene Plastics
Mol di ng and Extrusion Materials

(1996b) Pol y(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

(1999) Rubber Products in Autonotive
Applications

(1996a) Sol vent Cenent for
Acrylonitril e-Butadi ene-Styrene (ABS)
Pl astic Pipe and Fittings

(1996a) Pol yethyl ene (PE) Plastic Pipe
(SI DR-PR) Based on Controlled Inside
Di amet er

(1996b) Pol y(Vinyl Chloride) (PVC
Pressure- Rated Pi pe (SDR Seri es)

(1995) Pol yethylene (PE) Plastic Pipe,
Schedul es 40 and 80, Based on Qutside
Di anet er
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ASTM D 2464 (1996a) Threaded Pol y(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1997) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (1998a) Pol y(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

ASTM D 2485 (1991; R 1996) Evaluating Coatings for
Hi gh Tenperature Service

ASTM D 2564 (1996a) Sol vent Cenments for Pol y(Vinyl
Chl oride) (PVC) Plastic Piping Systens

ASTM D 2657 (1997) Heat Fusing Joining Polyolefin Pipe
and Fittings

ASTM D 2661 (1997a) Acrylonitrile-Butadi ene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe and Fittings

ASTM D 2665 (1998) Poly(Vinyl Chloride) (PVC) Plastic
Drain, Waste, and Vent Pipe and Fittings

ASTM D 2672 (1996a) Joints for IPS PVC Pi pe Using
Sol vent Cenent

ASTM D 2683 (1998) Socket-Type Pol yethyl ene Fittings
for Qutside Dianmeter-Controlled
Pol yet hyl ene Pi pe and Tubi ng

ASTM D 2737 (1996a) Pol yet hyl ene (PE) Plastic Tubing
ASTM D 2822 (1991; R 1997el) Asphalt Roof Cement
ASTM D 2846/ D 2846M (1997) Chlorinated Poly(Vinyl Chloride)

(CPVC) Plastic Hot- and Col d- Wat er
Di stribution Systens

ASTM D 2855 (1996) Maki ng Sol vent-Cenmented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

ASTM D 2996 (1995) Fil anment-Wund "Fi bergl ass"

(d ass- Fi ber - Rei nforced
Ther nosetti ng- Resin) Pipe

ASTM D 3035 (1995) Pol yethylene (PE) Plastic Pipe
(DR-PR) Based on Controlled Qutside
Di amet er

ASTM D 3122 (1995) Solvent Cenents for Styrene- Rubber

(SR) Plastic Pipe and Fittings

ASTM D 3138 (1995) Solvent Cenents for Transition
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

3139

3212

3261

3308

3311

4060

4101

4551

96

409

437

438

439

441/ F 441M

442/ F 442M

Joi nt s Bet ween
Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vi nyl Chloride) (PVC) Non-Pressure
Pi pi ng Conponent s

(1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

(1996a) Joints for Drain and Sewer Plastic
Pi pes Using Fl exi ble Elastoneric Seal s

(1997) Butt Heat Fusion Polyethyl ene (PE)
Pl astic Fittings for Polyethyl ene (PE)
Pl astic Pi pe and Tubing

(1997) PTFE Resin Skived Tape

(1994) Drain, Waste, and Vent (DwW)
Pl astic Fittings Patterns

(1995) Abrasion Resistance of Organic
Coati ngs by the Taber Abraser

(1996a) Propylene Plastic Injection and
Extrusi on Materials

(1996) Poly(Vinyl Chloride) (PVC) Plastic
Fl exi bl e Conceal ed \Wat er - Cont ai nnent
Menbr ane

(1998) ASTM Ther noneters

(1995) Water Vapor Transm ssion of
Mat eri al s

(1998) Thernopl asti c Accessi bl e and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

(1997) Threaded Chl ori nated Pol y(Viny
Chl oride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(1997) Socket-Type Chl ori nated Pol y(Viny
Chl oride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

(1998) Socket-Type Chl ori nated Pol y(Viny
Chl oride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(1997) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe, Schedules 40 and 80

(1997) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe (SDR-PR)
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ASTM F 477 (1996a) El astoneric Seals (Gaskets) for

Joi ning Plastic Pipe

ASTM F 493 (1997) Solvent Cenents for Chlorinated

Pol y(Vi nyl Chloride) (CPVC) Plastic Pipe
and Fittings

ASTM F 628 (1997ael ) Acrylonitrile-Butadi ene-Styrene

(ABS) Schedule 40 Plastic Drain, \Waste,
and Vent Pipe with a Cellular Core

ASTM F 891 (1998) Coextruded Pol y(Vinyl Chloride)

(PVC) Plastic Pipe with a Cellular Core

ASTM F 1290 (1998a) El ectrofusion Joining Polyolefin

Pi pe and Fittings

ASTM F 1760 (1997) Coextruded Poly(Vinyl Chloride)

(PVC) Non-Pressure Plastuc Pipe Having
Repr ocessed- Recycl ed Cont ent

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 34 (1992; Addenda a-j) Nunber Designation and

Safety Classification of Refrigerants

ASHRAE 90. 1 (1989; 90. 1b; 90.1c; 90.1d; 90.1le; 90.1g;

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

90. 1i; 90.11-1995; 90.1m 1995; 90.1n-1997)
Energy Efficient Design of New Buil di ngs
Except Low Ri se Residential Buil dings

ASME | NTERNATI ONAL ( ASME)

All12.1.2 (1991; R 1998) Air Gaps in Plunmbing Systemns

All12. 6. 1M (1997) Supports for O f-the-Floor Plunbing
Fi xtures for Public Use

All12.14.1 (1975; R 1998) Backwater Val ves

Al12.18. 1M (1996) Plunbing Fixture Fittings

Al12.19. 1M (1994; Errata 97, Supplement 1998)

Enanel ed Cast Iron Plunbing Fixtures
Al12. 19. 2M 1998 Vitreous China Plunbing Fixtures

Al12.19. 3M (1987; R 1996) Stainless Steel Plunbing
Fi xtures (Designed for Residential Use)

Al12. 19. 4M (1994; 1997 and 1998) Porcel ain Enanel ed
Formed Steel Plunbing Fixtures

Al12.21. 1M (1991; R 1998) Fl oor Drains

Al12. 21. 2M (1983) Roof Drains
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ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

Al12. 36. 2M

B1.20.1

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B19.

B31.

B31.

B40.

BPV

3

4

5

12

15

18

21

22

23

24

29

34

39

VIIl Div 1

FHSC1

(1991; R 1998) d eanouts

(1983; R 1992) Pi pe Threads, Cenera
Pur pose (1 nch)

(1992) Muall eable Iron Threaded Fittings
(1992) Gray Iron Threaded Fittings

(1996; B16.5a) Pi pe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

(1998) Cast Iron Threaded Drai nage Fittings

(1985; R 1994) Cast Bronze Threaded
Fittings Classes 125 and 250

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995; B16.22a) Wought Copper and Copper
Al |l oy Sol der Joint Pressure Fittings

(1992; Errata Jan 1994) Cast Copper All oy
Sol der Joint Drainage Fittings - DW

(1991; R 1998) Cast Copper Alloy Pipe
Fl anges, C ass 150, 300, 400, 600, 900,
1500, and 2500, and Flanged Fittings,
Cl ass 150 and 300

(1994) Wought Copper and W ought Copper
Al l oy Sol der Joint Drainage Fittings - DW

(1997) Valves - Flanged, Threaded, and
Wel di ng End

(1986; R 1998) Mall eable Iron Threaded
Pi pe Uni ons Cl asses 150, 250, and 300

(1991; B19.3a; B19.3b) Safety Standard for
Conmpressors for Process Industries

(1998) Power Pi ping
(1992; B31l.5a) Refrigeration Piping

(1991) Gauges - Pressure Indicating D a
Type - Elastic El enent

(1998) Boiler and Pressure Vessel Code;
Section VIII, Pressure Vessels Division 1
- Basi c Coverage
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ASME BPV | X

ASNME

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

AVWNA

AVWNA

AVWNA

AVWNA

AVWNA

AVWNA

Csh-1

(1998) Boiler and Pressure Vessel Code;
Section I X, Welding and Brazing
Qualifications

(1998) Controls and Safety Devices for
Automatically Fired Boilers

AMERI CAN SCOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

1001

1002

1003

1005

1006

1011

1012

1013

1018

1037

(1990) Pipe Applied Atnospheric Type
Vacuum Br eakers

(1986) Water Closet Flush Tank Ball Cocks

(1995) Water Pressure Reducing Valves for
Domestic Water Supply Systens

(1986) Water Heater Drain Valves -
3/4-1nch Iron Pipe Size

(1989) Residential Use (Househol d)
Di shwashers

(1995) Hose Connection Vacuum Breakers

(1995) Backflow Preventers with
I nt ermedi at e At nospheric Vent

(1993) Reduced Pressure Principle Backfl ow
Preventers

(1986) Trap Seal Prinmer Val ves Water
Supply Fed

(1990; Rev thru Mar 1990) Pressurized
Fl ushi ng Devi ces (Fl ushoneters) for
Pl unmbi ng Fi xtures

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)

EVW

B300

B301

C105

C203

C606

(1995) Standard Methods for the
Exam nati on of Water and \Wast ewat er

(1992) Hypochlorites
(1992) Liquid Chlorine

(1993) Pol yet hyl ene Encasenent for
Ductile-lron Pipe Systemns

(1997) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot - Applied

(1997) Grooved and Shoul dered Joints
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AWM C700 (1995) Col d-Water Meters - Displ acenment
Type, Bronze Main Case

AWM D100 (1996) Wel ded Steel Tanks for Water Storage

AWM M20 (1973) Manual: Water Chlorination
Principles and Practices

AMERI CAN VEELDI NG SCOCI ETY ( AWB)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wel di ng
AWS B2. 2 (1991) Brazing Procedure and Performance

Qualification
CAST I RON SO L PI PE | NSTI TUTE (Cl SPI)

Cl SPlI 301 (1997) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Wast e, and Vent Piping Applications

Cl sPlI 310 (1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Piping Applications

Cl SPI HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spigot Cast Iron Soil Pipe and Fittings

CODE OF FEDERAL REGULATI ONS ( CFR)

10 CFR 430 Ener gy Conservation Program for Consuner
Product s
21 CFR 175 I ndi rect Food Additives: Adhesives and

Conmponent s of Coati ngs

COVMERCI AL | TEM DESCRI PTI ONS ( ClI D)

CID A-A-240 (Rev A) Shower Head, Ball Joint
CID A-A-50012 (Basi c) Garbage Di sposal Machi ne,
Comer ci a

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)
CDA Tube Handbook (1995) Copper Tube Handbook
COUNCI L OF AMERI CAN BUI LDI NG OFFI Cl ALS ( CABO)

CABO A117.1 (1992; Errata Jun 1993) Accessible and
Usabl e Buil dings and Facilities

FOUNDATI ON FOR CROSS- CONNECTI ON CONTRCL AND HYDRAULI C RESEARCH
( FCCHR)
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FCCCHR- 01 (1993) Manual of Cross-Connection Contro
HYDRAULI C | NSTI TUTE (HI)
H 1.1-1.5 (1994) Centrifugal Punps

I NTERNATI ONAL ASSOCI ATI ON OF PLUMBI NG AND MECHANCI AL COFFI CI ALS

| APMO Z124. 1 (1995) Plastic Bathtub Units

| APMO Z124. 3 (1995) Plastic Lavatories

| APMO Z124.5 (1997) Plastic Toilet (Water Closets) Seats
| APMO Z124.9 (1994) Plastic Urinal Fixtures

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MSS SP- 44 (1996) Steel PipelLine Flanges

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Material s, Design and Manufacture

MSS SP- 67 (1995) Butterfly Val ves

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP- 70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Cast Iron Swi ng Check Val ves,
FI anges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

MSS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MSS SP-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves
MSS SP- 83 (1995) Class 3000 Steel Pipe Unions

Socket - Wel di ng and Thr eaded

MSS SP- 85 (1994) Cast Iron d obe & Angle Valves,
FI anged and Threaded Ends

MSS SP-110 (1996) Ball Val ves Threaded,
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Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

NATI ONAL ASSOCI ATI ON OF PLUMBI NG- HEATI NG- COOLI NG CONTRACTORS
( NAPHCC)

NAPHCC Pl unbi ng Code (1996) National Standard Pl unbi ng Code
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 (1991) Encl osures for Electrical Equiprment
(1000 Volts Maxi num)

NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3; Rev 4) Mdtors
and Cenerators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 31 (1997; TIA 97-1) Installation of Ol
Bur ni ng Equi pnent

NFPA 54 (1996; Errata) National Fuel Gas Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

NFPA 99 (1999) Health Care Facilities
NATI ONAL SANI TATI ON FOUNDATI ON ( NSF)

NSF 3 (1996) Commercial Spray-Type Di shwashi ng
and d asswashi ng Machi nes

NSF 5 (1992) Water Heaters, Hot Water Supply
Boil ers, and Heat Recovery Equi prment

NSF 14 (1998) Plastics Piping Conponents and
Rel ated Materials

PLASTI C PI PE AND FI TTI NGS ASSOCI ATI ON ( PPFA)

PPFA- 01 (1991) Plastic Pipe in Fire Resistive
Construction

PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI)
PDI G 101 (1996) Testing and Rating Procedure for
Grease Interceptors with Appendi x of
Sizing and Installation Data
PDI WH 201 (1992) Water Hammer Arresters
SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE J 1508 (1997) Hose d anps

THE SOCI ETY FOR PROTECTI VE COATI NG ( SSPC)
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SSPC SP 5/ NACE 1 (1994) White Metal Blast Cleaning

UL

UL

UL

UL

UL

1.2

174

430

732

749

921

UNDERVWRI TERS LABORATORI ES (UL)

(1996; Rev thru Nov 1997) Househol d
El ectric Storage Tank Water Heaters

(1994; Rev thru Cct 1996) Waste Di sposers

(1995; Rev Cct 1997) O l-Fired Storage
Tank Water Heaters

(1997) Househol d Di shwashers

(1996) Commercial Electric D shwashers

STANDARD PRODUCTS

Specified materials and equi pnent shall be standard products of a

manuf act ur er

regul arly engaged in the manufacture of such products.

Specifi ed equi pment shall essentially duplicate equi pnent that has
performed satisfactorily at |east two years prior to bid opening.

1.3

Mbt or s,

ELECTRI CAL WORK

controllers and nmotor efficiencies shall conformto the

requi renments of Section 16415 ELECTRI CAL WORK, |NTERIOR. Electrical
not or-driven equi pnent specified herein shall be provided conplete with

not or s.

Equi prent shall be rated at 60 Hz, single phase, ac unless

ot herwi se indicated. Were a notor controller is not provided in a

not or - cont r ol

center on the electrical drawi ngs, a notor controller shall

be as indicated. Mdtor controllers shall be provided conplete with
properly sized thermal -overl oad protection in each ungrounded conductor,
auxiliary contact, and other equi pnent, at the specified capacity, and

i ncludi ng an all owabl e service factor.

1.4

SUBM TTALS

Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL

PROCEDURES:

SD-01 Data

Vi brati on- Absorbing Features; [__FIO_].

Details of vibration-absorbing features, including arrangenent, foundation
pl an,

di mensi ons and specifications.

SD- 04 Dr awi ngs

Pl unmbing System [__FIO__].

Det ai |

i nstructions,

drawi ngs consisting of illustrations, schedul es, performance charts,
brochures, diagrans, and other information to illustrate the
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requi renments and operations of each system Detail drawi ngs for the
conpl ete plunbing systemincluding piping |layouts and | ocations of
connections; dinmensions for roughing-in, foundation, and support points;
schemati c diagranms and wi ring diagrans or connection and interconnection

di agrams. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \Were piping and equi pnment are to be supported
ot her than as indicated, details shall include |oadings and proposed

support nethods. Mechanical draw ng plans, elevations, views, and details,
shall be drawn to scale

El ectrical Schematics; [___ _FIO_].

Conpl ete electrical schematic lineless or full line interconnection and
connection diagram for each piece of nechanical equi pnment having nore than
one automatic or manual electrical control device

SD-06 I nstructions
Pl unmbing System [__FIO__].

Di agrans, instructions, and other sheets proposed for posting
Manuf acturer's recomendati ons for the installation of bell and spigot and
hubl ess joints for cast iron soil pipe

SD- 09 Reports
Tests, Flushing and Disinfection ; [__FIO_].

Test reports in booklet formshowing all field tests perforned to adjust
each conponent and all field tests perforned to prove conpliance with the
specified performance criteria, conpletion and testing of the installed
system Each test report shall indicate the final position of controls.

Backfl ow Preventi on Assenbly Tests; FIO

Certification of proper operation shall be as acconplished in accordance
with state regulations by an individual certified by the state to perform
such tests. |If no state requirenent exists, the Contractor shall have the
manuf acturer's representative test the device, to ensure the unit is
properly installed and perform ng as intended. The Contractor shal
provide witten docunentation of the tests perforned and signed by the

i ndi vidual performng the tests.

SD-13 Certificates
Materials and Equipnent; [ _FIO __ ].

Where nmaterials or equipnent are specified to conply with requirenments of
AGA, or ASME, proof of such conpliance. The |abel or listing of the

speci fied agency will be acceptable evidence. 1In |lieu of the | abel or
listing, a witten certificate my be submitted froman approved,
national ly recogni zed testing organi zati on equi pped to perform such
services, stating that the itenms have been tested and conformto the

requi renments and testing nethods of the specified agency. \Where equi pnent
is specified to conformto requirenents of the ASME Boil er and Pressure
Vessel Code, the design, fabrication, and installation shall conformto the
code
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Bolts; [_FIO __ ].

Witten certification by the bolt manufacturer that the bolts furnished
conply with the specified requirenents. The certification shall include
illustrations of product-required markings, the date of manufacture, and
t he nunber of each type of bolt to be furnished based on this certification.

SD- 19 Operation and Mii ntenance Manual s
Pl umbing System [__ GA ].

Si x copies of the operation manual outlining the step-by-step procedures
required for system startup, operation and shutdown. The nanual shal

i ncl ude the manufacturer's name, nodel nunber, service manual, parts |ist,
and brief description of all equipnent and their basic operating features.
Si x copies of the maintenance manual |isting routine nmaintenance
procedures, possible breakdowns and repairs. The manual shall i nclude
pi pi ng and equi pnent | ayout and sinplified wiring and control diagrans of
the system as install ed.

1.5 REGULATORY REQUI REMENTS
Pl unmbi ng work shall be in accordance with NAPHCC Pl unbi ng Code.
1.6 PROJECT/ SI TE CONDI TI ONS

The Contractor shall beconme famliar with details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perfornm ng any worKk.

PART 2 PRODUCTS
2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and I1.
Pi pe threads (except dry seal) shall conformto ASME Bl.20.1. G ooved

pi pe couplings and fittings shall be fromthe same manufacturer. Material
or equi pnment containing |lead shall not be used in any potable water system
Hubl ess cast-iron soil pipe shall not be installed underground, under
concrete floor slabs, or in crawl spaces bel ow kitchen floors.

2.1.1 Pi pe Joint Materials

Grooved pi pe and hubl ess cast-iron soil pipe shall not be used under
ground. Joints and gasket materials shall conformto the foll ow ng:

a. Coupling for Cast-lron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubless type: CISPI 310

b. Coupling for Steel Pipe: AW C606.

[ AME1] c. Couplings for Grooved Pipe: Ductile Iron ASTM A 536 (G ade
65-45-12).

d. Flange Gaskets: Gaskets shall be made of non-asbestos material in
accordance with ASME B16.21. Gaskets shall be flat, 1/16 inch
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thick, and contain Aram d fibers bonded with Styrene Butadi ene
Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets shall be
the full face or self centering flat ring type. Gaskets used for
hydr ocarbon service shall be bonded wi th NBR

e. Neoprene Gaskets for Hub and Cast-Iron Pipe and Fittings: ClSPI
HSN- 85.

f. Brazing Material: Brazing material shall conformto AWS A5. 8,
BCuP- 5.

g. Brazing Flux: Flux shall be in paste or liquid form appropriate
for use with brazing material. Flux shall be as follows:
| ead-free; have a 100 percent flushable residue; contain slightly
aci di c reagents; contain potassium borides; and contain fluorides.
Silver brazing materials shall be in accordance with AWS A5. 8.

h. Solder Material: Solder netal shall conformto ASTM B 32 95-5
tin-antinony.

i. Solder Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1.

j. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

k. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and
spigot type and hubl ess type): ASTM C 564.

Rubber Gaskets for Grooved Pipe: ASTM D 2000, maxi mum tenperature
230 degrees F.

m Fl exi bl e El astoneric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

n. Bolts and Nuts for G ooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

2.1.2 M scel | aneous Material s
M scel | aneous materials shall conformto the foll ow ng:

a. Water Hammer Arrester: PD WH 201.

b. Copper, Sheet and Strip for Building Construction: ASTMB 370.

c. Asphalt Roof Cenent: ASTM D 2822.

d. Hose Clanps: SAE J 1508.

e. Supports for Of-The-Fl oor Plunbing Fixtures: ASME All2.6.1M

f. Metallic Cleanouts: ASME All2.36.2M

g. Plunmbing Fixture Setting Conmpound: A prefornmed flexible ring seal
mol ded from hydrocarbon wax material. The seal material shall be

nonvol atil e nonasphaltic and contain germnicide and provide
wat ertight, gastight, odorproof and verm nproof properties.
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i. Hypochlorites: AWM B300.

j. Liquid Chlorine: AWWA B301

k. Polyethyl ene Encasenent for Ductile-Iron Piping: AWWA C105.

I. Gauges - Pressure and Vacuum I ndicating Dial Type - Elastic
El ement: ASME B40. 1.

m Thernmoneters: ASTME 1.
2.1.3 Pi pe I nsul ation Materia

I nsulation shall be as specified in Section 15080 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS

2.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69

2.3 VALVES
Val ves shall be provided on supplies to equi pnent and fixtures. Valves
2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and
sol der-type connections for tubing. Valves 3 inches and |arger shall have
flanged iron bodies and bronze trim Pressure ratings shall be based upon
the application. G ooved end valves may be provided if the manufacturer
certifies that the valves neet the performance requirenents of applicable
MSS standard. Valves shall conformto the foll ow ng standards

Description St andard

Butterfly Val ves MSS SP- 67

Cast-Iron Gate Val ves, Flanged and
Thr eaded Ends MSS SP- 70

Cast-Iron Swi ng Check Val ves, Flanged and
Thr eaded Ends MSS SP-71

Bal |l Val ves with Flanged Butt-Wl di ng Ends
for General Service MSS SP- 72

Bal | Val ves Threaded, Socket-Wel di ng,
Sol der Joint, Grooved and Fl ared Ends MSS SP-110

Cast-Iron Plug Val ves, Flanged and MSS SP-78
Thr eaded Ends

Bronze Gate, d obe, Angle, and Check Val ves MSS SP- 80
St eel Val ves, Socket Wel ding and Threaded Ends ASME B16. 34

Cast-Iron G obe and Angl e Val ves, Flanged and MSS SP- 85
Thr eaded Ends
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Description St andard
Vacuum Rel i ef Val ves ASSE 1001
Wat er Pressure Reducing Val ves ASSE 1003
Wat er Heater Drain Val ves ASSE 1005
Trap Seal Prinmer Valves ASSE 1018
Tenperature and Pressure Relief Valves ANSI Z21.22
for Hot Water Supply Systens
Tenperature and Pressure Relief Valves ASME CSD- 1
for Automatically Fired Hot
Water Boilers Safety Code No., Part CW
Article 5
2.3.1 Backwat er Val ves

2.

Backwat er val ves shall be either separate fromthe floor drain or a

conbi nation floor drain, P-trap, and backwater valve, as shown. Valves
shall have cast-iron bodies with cleanouts |arge enough to pernit renoval
of interior parts. Valves shall be of the flap type, hinged or pivoted,
with revol ving disks. Hinge pivots, disks, and seats shall be nonferrous
netal. Disks shall be slightly open in a no-flow no-backwater condition
Cl eanouts shall extend to finished floor and be fitted with threaded
count ersunk pl ugs.

3.2 [AW1] DELETED

[ AME1] 2. 3. 3 Freeze Proof Wall Hydrants

[ AME#1] Freeze-Proof Wall hydrants for mld clinmates with vacuum breaker
backfl ow preventer shall have a nickle-brass or nickel-bronze wall plate or
flange with nozzle and detachabl e key handle. A brass or bronze operating
rod shall be provided within a galvani zed iron casing of sufficient |length
to extend through the wall so that the valve is inside the building, and
the portion of the hydrant between the outlet and valve is self-draining

A brass or bronze valve with coupling and uni on el bow having netal -to-netal
seat shall be provided. Valve rod and seat washer shall be renovable
through the face of the hydrant. The hydrant shall have 3/4 inch exposed
hose thread on spout and 3/4 inch rmale pipe thread on inlet.

[ AM#1] Hydrant shall be nominal 5 1/8" in depth to allowinstallation into
brick veneer, steel stud wall assenbly.

.3.4 [AW1] DELETED

.3.5 [AW1] DELETED

.3.6 Rel i ef Val ves

Wat er heaters and hot water storage tanks shall have a conbination pressure
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2.

and tenperature (P&T) relief valve. The pressure relief elenment of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buil dup in the system when the systemis operating at the maxi num rate of
heat input. The tenperature elenment of a P&T relief valve shall have a
relieving capacity which is at |east equal to the total input of the

heat ers when operating at their maxi mum capacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systens where the
mexi mum rate of heat input is less than 200,000 Btuh shall have 3/4 inch
mnimuminlets, and 3/4 inch outlets. Relief valves for systens where the
mexi mum rate of heat input is greater than 200,000 Btuh shall have 1 inch
mnimuminlets, and 1 inch outlets. The discharge pipe fromthe relief

[ AME#1] val ve shall be the size of the valve outlet. A high tenperature
safety control shall stop firing when the normal operating controls have
failed to control the water tenperature on WH 08

.4 FI XTURES

Fi xtures shall be water conservation type, in accordance w th NAPHCC
Pl unbi ng Code. Fixtures for use by the physically handi capped shall be in
accordance with CABO Al117.1. Vitreous china, nonabsorbent, hard-burned,
and vitrified throughout the body shall be provided. Porcelain enanel ed
ware shall have specially selected, clear white, acid-resisting enanel
coating evenly applied on surfaces. No fixture will be accepted that shows
cracks, crazes, blisters, thin spots, or other flaws. Fixtures shall be
equi pped with appurtenances such as traps, faucets, stop valves, and drain
fittings. Each fixture and piece of equipnent requiring connections to the
drai nage system except grease interceptors, shall be equipped with a trap
Brass expansion or toggle bolts capped with acorn nuts shall be provided
for supports, and polished chrom um pl ated pi pe, valves, and fittings shal
be provided where exposed to view Fixtures with the supply discharge
bel ow the rim shall be equi pped with backfl ow preventers. Internal parts
of flush and/or flushoneter val ves, shower ni xing val ves, shower head face
pl at es, pop-up stoppers of lavatory waste drains, and pop-up stoppers and
overflow tees and shoes of bathtub waste drains may contain acetal resin,
fluorocarbon, nylon, acrylonitrile-butadi ene-styrene (ABS) or other plastic
material, if the material has provided satisfactory service under actua
comrercial or industrial operating conditions for not |less than 2 years.
Plastic in contact with hot water shall be suitable for 180 degrees F
wat er tenperature. Plunmbing fixtures shall be as indicated in paragraph
PLUMBI NG FI XTURE SCHEDULE

4.1 Lavatori es

Vitreous china | avatories shall be provided with two integral nolded |ugs
on the back-underside of the fixture and drilled for bolting to the wall in
[ AME1l] a manner similar to the hanger plate. Dental area sinks P-10 are
stainless steel and are integral with casework. Al other lavatories are
furnished by the contractor under this construction contract.

. 4.2 Aut omati c Fl ushi ng System

Fl ushing system shall consi st of sol enoid-activated flush valve with

el ectrical -operated |ight beam sensor to energize sol enoid. Flushing
devi ces shall be provided as described in paragraph FI XTURES AND FI XTURE
TRI MM NGS

5 BACKFLOW PREVENTERS
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Backfl ow preventers shall be approved and |isted by the Foundation For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, double check val ve assenblies, atnospheric (nonpressure) type
vacuum breakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR-01. Backfl ow preventers
with internedi ate atnospheric vent shall conformto ASSE 1012. Reduced
pressure principle backflow preventers shall conformto ASSE 1013. Hose
connection vacuum breakers shall conformto ASSE 1011. Pipe applied

at nospheric type vacuum breakers shall conformto ASSE 1001. Air gaps in
pl unbi ng systens shall conformto ASME Al112.1.2

2.6 DRAI NS
2.6.1 Fl oor Drains

Fl oor drains shall consist of a galvanized body, integral seepage pan, and
adj ust abl e perforated or slotted chrom um pl ated bronze, nickel -bronze, or
ni ckel -brass strainer, consisting of grate and threaded collar. Floor
drains shall be cast iron except where netallic waterproofing nenbrane is
installed. Drains shall be of double drainage pattern for enmbedding in the
floor construction. The seepage pan shall have weep hol es or channels for
drai nage to the drainpipe. The strainer shall be adjustable to floor
thickness. A clanmping device for attaching flashing or waterproofing
menbrane to the seepage pan wi thout damagi ng the flashing or waterproofing
nmenbr ane shall be provided when required. Drains shall be provided with

t hreaded or caul ked connection. In lieu of a caul ked joint between the
drain outlet and waste pipe, a neoprene rubber gasket conform ng to ASTM C
564 may be installed, provided that the drain is specifically designed for
t he rubber gasket conpression type joint. Floor and shower drains shal
conformto ASME Al12.21. 1M

2.6.2 Si ght Drains

A sight drain shall be provided at the cooling tower and at AHU-1 AND AHU- 2.
Si ght drains shall consist of body, integral seepage pan, and adjustable
strainer with perforated or slotted grate and funnel extension. The

strai ner shall have a threaded collar to pernmt adjustnent to floor

thi ckness. Drains shall be of double drainage pattern suitable for
enbedding in the floor construction. A clanping device for attaching
flashing or waterproofing menbrane to the seepage pan without damaging the
flashing or nenmbrane shall be provided for other than concrete
construction. Drains shall have a gal vani zed heavy cast-iron body and
seepage pan and chrom um pl ated bronze, nickel -bronze, or nickel -brass
strai ner and funnel conbination. Drains shall be provided with threaded or
caul ked connection and with a separate cast-iron "P" trap, unless otherw se
i ndicated. Drains shall be circular, unless otherw se indicated. The
funnel shall be securely nounted over an opening in the center of the
strainer. M ninmum di mensi ons shall be as foll ows:

Area of strainer and collar 36 square inches
Hei ght of funnel 3-3/4 inches

Di ameter of | ower portion 2 inches

of funne
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Di amet er of upper portion 4 inches
of funne

2.6.3 Roof Drains and Expansion Joints

Roof drains shall conformto ASME Al112.21.2M with dome and integra

flange, and shall have a device for naking a watertight connection between
roofing and flashing. The whole assenbly shall be gal vani zed heavy pattern
cast iron. For aggregate surface roofing, the drain shall be provided with
a gravel stop. On roofs other than concrete construction, roof drains
shall be conplete with underdeck clanp, sunp receiver, and an extension for
the insulation thickness where applicable. A clanping device for attaching
flashing or waterproofing menbrane to the seepage pan without damaging the
flashing or nenbrane shall be provided when required to suit the building
construction. Strainer openings shall have a conbi ned area equal to tw ce
that of the drain outlet. The outlet shall be equipped to make a proper
connection to threaded pi pe of the sane size as the downspout. An
expansi on joint of proper size to receive the conductor pipe shall be

provi ded. The expansion joint shall consist of a heavy cast-iron housing,
brass or bronze sl eeve, brass or bronze fastening bolts and nuts, and
gaskets or packing. The sleeve shall have a nom nal thickness of not |ess
than 0.134 inch. Gaskets and packing shall be close-cell neoprene, Oring
packi ng shall be cl ose-cell neoprene of 70 duroneter. Packing shall be
held in place by a packing gland secured with bolts.

2.7 TRAPS

Unl ess otherw se specified, sink traps shall be or copper-alloy adjustable
tube type with slip joint inlet and swivel. Drain traps above ceiling or

bel ow fl oor shall be nmetallic dw copper or cast iron. Traps shall be

wi thout a cleanout. Tubes shall be copper alloy with walls not |ess than
0.032 inch thick within conmercial tol erances, except on the outside of
bends where the thickness may be reduced slightly in manufacture by usua
comrercial nmethods. Inlets shall have rubber washer and copper alloy nuts
for slip joints above the discharge level. Swivel joints shall be bel ow
the discharge | evel and shall be of netal-to-netal or netal-to-plastic type
as required for the application. Nuts shall have flats for wench grip
Qutlets shall have internal pipe thread, except that when required for the
application, the outlets shall have sockets for sol der-joint connections.
The depth of the water seal shall be not |less than 2 inches. The interior
di aneter shall be not nore than 1/8 inch over or under the nom nal size,
and interior surfaces shall be reasonably snoboth throughout. A copper
alloy "P" trap assenbly consisting of an adjustable "P" trap and threaded
trap wall nipple with cast brass wall flange shall be provided for

| avatories. The assenbly shall be a standard manufactured unit and may
have a rubber-gasketed sw vel joint.

2.8 WATER HEATERS

Wat er heater types and capacities shall be as indicated. Each primry

wat er heater shall have controls with an adjustable range that includes 90
to 120 degrees F. Each gas-fired water heater, electric and point of use
wat er heaters shall have controls with an adjustable range that includes
120 to 180 degrees F. Hot water systems utilizing recircul ation systens
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shall be tied into building off-hour controls. Plastic materials

pol yetheri m de (PElI) and pol yethersul fone (PES) are forbidden to be used
for vent piping of conbustion gases. Metal type B double wall vent or

[ AME#1] pressure vent is required, based on listed requiremt of specific
uni t.

2.8.1 Aut omati c Storage Type

Heaters shall be conplete with control system tenperature gauge, and
pressure gauge, and shall have ASME rated conbi nati on pressure and
tenmperature relief valve

2.8.1.1 Gas-Fired Type

Gas-fired water heaters shall conformto ANSI Z21.10.3 for heaters with

i nput greater than 75,000 BTU per hour. WH 08 is sel ected based on a

Tur bopower gas packaged heater from PVI Industries with double burners and
doubl e heat exchangers nodel 500-2. Extend 6" dia type B flue up to roof as
shown. Flue dianeters may be changed and reducers provided to natch the

[ AM#1] vent dianmeter on the manufacturer's heat exchanger. Atnospheric
vacuum breakers shall be provided on the inconing donestic cold water line

2.8.1.2 El ectric Type
El ectric type water heaters shall conformto UL 174. Each el enent(s) shal
be as schedul ed.. Atnospheric vacuum breakers shall be provided on each
i ncom ng donestic cold water line on the 40 gallon electric heaters and the
smal |l electric water heaters under the cabinet at each P-9 sink

2.9 COVPRESSED Al R SYSTEM

[ AME1] 2. 9.1 Dental Conpressed Air System

Air conpressors shall conformto ASME B19.3. Medical (oil-free air)
conpressor installation shall conformto NFPA 99. Air conpressor unit
shall be a factory packaged assenbly, including [ 3 ]-phase, [120/208 ]
volts notor controls, switches, wiring, accessories, and notor controllers,
in a UL listed NEMA 250, Type [1] enclosure. Tank-npunted air conpressors
shall be manufactured to conply with UL listing requirenments. Air
conpressors shall have manufacturer's nane and address, together with trade
nanme and catal og nunber, on a naneplate securely attached to the equi pnent.
Each conpressor shall start and stop automatically at upper and | ower
pressure limts of the system Guards shall shield exposed noving parts.
Each dupl ex conpressor system shall be provided with autonmatic alternation
system Each conpressor nmotor shall be provided with an across-the-line
type magnetic controller, conplete with lowvoltage release. An intake air
filter and silencer shall be provided with each conpressor. Aftercooler
and npoi sture separator shall be installed between conpressors and air
receivers, to renove noisture and oil condensates before the air enters the
receiver. Aftercoolers shall be air cooled. The air shall pass through a
sufficient nunber of tubes to affect cooling. Tubes shall be sized to give
mexi mum heat transfer. Water to unit shall be controlled by a solenoid or
pneumati ¢ val ve which opens when the conpressors start and cl oses when the
conpressors shut down. Cooling capacity of the aftercooler shall be sized
for the total capacity of the conpressors. Means shall be provided for
drai ning condensed npoisture fromthe receiver by an automatic float type
trap. Capacities of air conpressors and receivers shall be as indicated
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Initial control setpoint [AM#2] 100 psig. This systemis a level 3 source
and distribution systemfor powering dental handpiece tools with an
additional alarmindication panel

[AME#1]2.9.1.1 Dental Conpressed Air (GOl -Free, Medical Type) Conpressors

Conpressors shall have the capacity indicated. Conpressor shall be

reci procating teflon-ring type designed so that no oil is adnministered to
the air cylinder, the portion of the piston rod that travels in the
crankcase section does not travel in any portion of the air-cylinder
section, and with provision to prevent the flow of lubrication oil along
the piston rod into the air-cylinder section]. A pressure gauge
calibrated to 300 psi, and equi pped with a gauge cock and pul sation
danpener shall be furnished for installation adjacent to the pressure
switch. The notor and conpressors shall be directly connected or
operated by V-belt drive. Conpressors shall be sequenced to start
automatically when the pressure drops to a preset point. Conpressors
shall be air cool ed

2.9.1.2 Air Receivers

Air receiver delivering air to dental rooms shall be designed for 125 ps
wor ki ng pressure. Receivers shall be factory air tested to 1-1/2 tinmes
the working pressure. Receivers shall be equipped with safety relief

val ves and accessories, including pressure gauges and automatic and
manual drains. The outside of air receivers nmay be gal vani zed or
supplied with commerci al enanel finish. Receivers shall be designed and
constructed in accordance with ASME BPV VIII Div 1, and shall have the
desi gn working pressures specified. A display of the ASME seal on the
receiver or a certified test report from an approved i ndependent testing
| aboratory indicating conformance to the ASME Code shall be provided

2.9.1.3 Air Dryers

An air dryer shall be provided in the air supply systemto denta
functions. The dryers shall be installed on the downstream side of the
receiver. The dryer shall be capable of drying the maxi nrum anti ci pated
air flow and pressure to a pressure dewpoint of 38 degrees F with
entering air at 100 degrees F saturated. The conpressed air dryer shal
be of the refrigerated type

2.9.1. 4 Intake Air Supply Filter
Dry type air filter shall be provided having a collection efficiency of
99 percent of particles larger than 10 microneters. Filter body and
nmedi a shall w thstand a maxi mnum 125 psi capacity as indicated

2.9.1.5 Di scharge Air Supply Filter
A high-efficiency type mcro-coal escer filter shall be provided on the
di scharge air |line of nedical-conpressed-air conpressors to limt
particle size to a maxi mumof 2 mcroneters.

2.9.1.6 Pressure Regul ators

The air system shall be provided with the necessary regul ator valves to
mai ntain the desired pressure for the installed equipnment. Regulators
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shall be designed for a maximuminlet pressure of 125 psi and a naxi mum
tenmperature of 200 degrees F. Regulators shall be single-seated,

pil ot-operated with val ve plug, bronze body and trim and threaded
connections. The regulator valve shall include a pressure gauge and
shall be provided with an adjustnent screw for adjusting the pressure
[AMELl] differential from O to 125 psig. Initial regulator setpoint is 90

psi g.

2.9.1.7 Dewpoi nt Meter

A dewpoint meter shall be provided to continuously nonitor the dewpoi nt
of the dental air. Meter shall neet requirenments of NFPA 99

[ AME#1] 2.10 ORAL EVACUATI ON SYSTEM FOR DENTAL OPERATORI ES

2.10.1 Hi gh- Vol une Oral Evacuation System (VAC-1)

The central VAC system shall be conposed of standard nanufactured products,
conplete with devices nornally furnished and devices required herein. The
central VAC system shall be supplied by an established manufacturer of
comercially available, industrial quality vacuum system as a conplete
system The VAC shall be essentially a wet system conposed of two vacuum
turbines, each of which shall be sized to support the full VAC requirenent.
The turbines shall be connected in parallel to the central wet separator
tanks. The VAC equi pnent shall be skid or frane nounted with the separator
tank, conrols and interconnecting piping, The unit shall arrive on site
factory assenbled with only external connections remaining to be conpleted
Factory represenative shall supervise the correct [AM#2]installation of the
unit. This is a level 3 wet piping systemwith an additional alarm
i ndi cat or pane

2.10.1.1 Vacuum Tur bi nes

Tur bi nes shall be self-governing, nultistage, centrifugal type, of overhung
or outboard design. The vacuum producer shall operate at a speed not to
exceed 3,600 rpm and shall be connected to its driving notor by a flexible
coupling. Bearings may be sealed or of the lubricatable type. A fan shal
be connected directly to the vacuum producer shaft adjacent to vacuum
producer shaft bearings to create a flow of anbient air over the bearing
carrier while the unit is operating. A steel coupling guard enconpassi ng
the flexible coupling shall be installed between the notor and vacuum
producer. Cases shall be cylindrical in design. Cases and end plates
(inlet and exhaust heads included) shall be constructed of either

heavy- gauge sheet steel rigidly welded at seans and sections, or of cast
grey iron. Sheet steel end plates shall be either concave or convex.

Inl et and exhaust connections shall be tangential to the vacuum producer
except the inlet connection can be axial to vacuum producer and sized to
allow free air novenent through the vacuum producer, without fl ow
restriction and shall have class 150 flanges. The vacuum producer input
shall have an adjustable volune control valve, a directional flow valve and
antisurge valve. The vacuum producer output shall have an exhaust

silencer. Plunbing shall be connected to the vacuum producer through

flexible sleeve connectors. Internal noving parts shall be constructed
with not less than 0.125 inch clearance throughout to prevent danage by
transient particulates. |Inpellers shall be constructed of fabricated sheet

netal or high-tensile aluminumalloy, snmoboth on all surfaces to prevent
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i mhal ance by uneven dust deposits. Inpellers shall be of the backward
curved or radial design to provide optinmal perfornmance over a wi de range of
volunme requirenents. Inpellers shall be securely attached to the vacuum
producer shaft by set screws or clanps of high-tensile material. Each
i npeller shall be individually balanced. The conplete assenbly, with
notor, shall not exceed 1-1/2 nmils of vibration when given a running test.
Power to operate the vacuum producer shall be in direct proportion to the
volunme of air exhausted and shall not exceed the normal notor rating. The
vacuum produced shall be substantially constant throughout the operating
range of the vacuum producer. Each vacuum producer shall have a m ni mum
capacity, rated in scfmat standard conditions 14.7 psig and 70 degrees F
of [150] scfm at [ 9 ] inch Hg vacuum The vacuum producer shall be
sized to produce the above designated perfornance standards at the
above-sea-level elevation of the proposed installation site, and shall be
so certified by the nmanufacturer by equipnent tag or plate, or by letter of
certification identifying the vacuum producer by serial nunber. The notor
for the vacuum producer shall be of a standard NEMA MG 1, 3450 rpm
T-frane, dripproof design [120/208v] Vac, 60 Hz, [ 3 ] phase with either
seal ed or lubricatable bearings. Operating tenperature rise of the notor
shall not exceed 72 degrees F. [Each vacuum producer assenbly shall be
nmounted on resilient isolator pads as recommended by the manufacturer. The
pads shall not be fastened to the facility floor. Vibration transnission
shall be linted to less than 5 percent of the | owest frequency of
vi brati on.

2.10.1.2 Pi pe Isolators

Fl exi bl e, resilient band-seal ed (cl anped) sl eeves shall be furnished to

i solate the vacuum producer from associ ated piping. Sleeve couplings shal
be sized in accordance with the exhauster intake and output connecti ons.
Pi pe isolators shall be provided with steel coupling guards.

2.10.1.3 Val ves

a. Volunme Control Valve: The input of each vacuum producer shal
have an adjustable air volune control valve to prevent accidenta
vacuum producer overload and to provide a neans of adjusting the
upper design capacity limt. The volune control valve shall be
built in or inmediately adjacent to the first or input stage of
t he vacuum producer and shall be preset by the manufacturer during
certification procedure. The valve shall be a butterfly type with
cast iron body with corrosive resistant internals.

b. Antisurge Valve: The input of each vacuum producer shall have an
antisurge valve that will operate proportionally and automatically
t hr oughout the vacuum producer's designed range. This valve shal
continually sense the notor current and nmaintain a predetern ned
operational level of volunme by proportionally bleeding air into
the system The valve shall be equipped with a silencer to
attenuate air noise to 85 dB or below. The valve shall be
installed in, on, or near the first stage of the vacuum producer
and can be nmounted in conjunction with the directional flow valve.

c. Directional Flow Valve: The input of each vacuum producer shal
have a directional flow valve to prevent back flow of air through
the shutdown. The directional flow valve shall be cast iron with
corrosive resistant internals.
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2.10.1. 4 Exhaust :

AME1l Sil encer
Each vacuum producer shall exhaust to a separate air discharge silencer of
t he open-bore expansion type. No interior baffling or shrouding will be
pernmitted. The silencer shall satisfactorily attenuate air noise to a
| evel bel ow 85 dB

[ AME1] Exhaust pipe from Turbines:
[ AM#2] Exhaust shall be 4" schedule 40 galvinized pipe with
reducers and fitting to match the turbine discharge collar

2.10.1.5 Control s

The main electric control panel for the systemshall consist of the
followi ng: conbination across-the-line magnetic starters with tine-delay
fused di sconnects, running-hour neters to indicate the nunber of hours each
vacuum producer has been in operation, a manual and autonmmtic alternator to
control starting sequence of the vacuum producers on-off-auto sel ector
switch for each vacuum producer, automatic start of standby vacuum producer
on system demand, a certified vacuum gauge (inch Hg), red or anber warning
lights with audible alarmto indicate shutdown due to fuse failure, and
separator tank washdown systemtiners. Controls shall include a conplete

| ow-voltage (24 volts ac) control function with a | owvoltage control pane
for renpte operation and nonitoring of the vacuum producers. The renpote
panel location shall be as shown. The I ow voltage renote control pane
shall contain on-off switch for operation of the vacuum producers, pilot
lights to indicate operation, and a certified vacuum gauge (inch Hg) to
indicate the vacuumwithin the systemat all tines.

2.10.1.6 Central Wet Separator

The VAC-1 systemshall utilize a central wet separator. Separator tank
shall be constructed of a nonnetallic, noncorrosive, inert material or
conposite such as glass-reinforced plastic (GRP). Tank shall be of

one-pi ece construction, with snmooth, interior walls. Tanks shall be
freestanding. One tank shall be provided with each tank having a capacity
of [ 40 Jgallons. Tank shall be high-pressure vessels able to withstand a
constant negative pressure of 5 inch Hg. The tops of the tanks nay be
convex or concave. The bottom of the tank shall be convex with drain at
the apex of convexity. The inlet shall be tangential to effect a cyclonic
separation of air, water and waste. Separator tank shall be equi pped with
nechani cal overflow protection, which shall be preplunbed with a 360 degree
nozzl e internal washdown systemwi th tinmer. The washdown system shal
include a 115 volt ac automatic-flush clock-controlled nechani sm which
shall effect a conplete washdown of the interior of the separator at any
predetermned tine of day or night. Wshdown tine shall be adjustable for
up to at least 3 mnutes. The tiners shall be in the main electric contro
panel. The cold water supply to the automatic tank flush unit shall be
equi pped with an in-line filter with 40-nesh stainless steel screens.

Filter shall be supplied as part of the VAC system Separator tank shal

be equi pped with an electronic high-low liquid |level sensor which shal
performas the prinmary overfill protector. Each sensor shall control a 115
volt ac electrically operated output air solenoid valve located to contro
the outgoing air fromthe tank to the vacuum producer. Each tank shall be
equi pped with a gate and swing type check valve at the bottomdrain. Wth
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negative pressure in the tank, the check valve shall remain closed to

mai ntai n vacuum \When negative pressure ceases, either by vacuum producer
shutdown or by closure of the outgoing air solenoid control by the liquid

| evel sensor, the check valve shall open and the tank shall undergo gravity
drai n.

2.10.1.7 Pi pi ng

[ AM#2] Vacuum pi pes shall be of copper type L piping naterial, shall have a

snmooth internal surface, and shall not coll apse when installed in an VAC

system evacuated to 12 inch Hg gauge. Piping shall be cut square, with
burrs rempved, and installed with m ni num obstruction to airfl ow

Fittings, supports, and joint assenbly shall conply with NAPHCC Pl unbi ng
Code. The assenbl ed piping systemshall be suitable for [ 12" ] inch Hg

vacuum servi ce, actual operating pressure is 9" Hg vacuum near the turbines
and 7-8" Hg vacuum from | ast service connection to first service connection
on the piping. Fittings shall be the long-radius type for turns and the

wye type for branches. Vacuum piping shall slope not less than 0.12

i nch/foot to the separator tanks. The npst distant end of each trunk line

fromthe separators shall termnate with a vacuumrelief valve. Couplings,
uni ons, and ot her disconnecting couplings shall be readily accessible at

all tinmes. Discharge piping fromthe vacuum producers shall [AM#2] be

gal vani zed steel schedul e 40 pipe

2.10.1.8 Vacuum Rel i ef Val ve

The vacuumrelief valve shall be nechanically operated. The valve shal
operate automatically at [ 10 ] inch Hg vacuum and shall be adjustable
between [ 5] and [ 15 ] inch Hg vacuum The vacuumrelief valve
connector shall be 0.5 inch NPT. The valve shall be equipped with a
silencer to attenuate air noise to 85 dB

2.10.1.9 Spare Parts

A turbo-exhauster bearing and coupling kit shall be furnished with the
delivered system and shall consist of one set of exhauster bearings and one
conpl ete notor/exhauster flexible coupling, all of the sane size and design
as those supplied with the turbo-exhauster. The kit shall also include
conplete installation instructions for repair kit itens.

2.11 DOMVESTI C WATER SERVI CE METER

Col d water neter shall be of the positive displacenent type conformng to
AWM C700. Meter register nmay be round or straight reading type,

i ndi cating gallons. Meter shall be provided with a pul se generator, renote
readout register and all necessary wiring and accessories. See Automated
Met er Readi ng Specification 13815

PART 3 EXECUTI ON

3.1 GENERAL | NSTALLATI ON REQUI REMENTS
Pi ping located in air plenuns shall conformto NFPA 90A requirenents.
There shall be no plastic piping used on the interior plunbing on this

project. Al above ceiling areas are air plenuns. Piping located in shafts
that constitute air ducts or that enclose air ducts shall be nonconbustible
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i n accordance wi th NFPA 90A. The plunmbing system shall be installed
conplete with necessary fixtures, fittings, traps, valves, and accessori es.
Wat er and drai nage piping shall be extended 5 feet outside the building,

unl ess otherwi se indicated. A gate valve and drain shall be installed on

the water service line inside the building approximately 6 inches above the

floor frompoint of entry. Piping shall be connected to the exterior

service lines or capped or plugged if the exterior service is not in place
Sewer and water pipes shall be laid in separate trenches, except when

ot herwi se shown. Exterior underground utilities shall be at least 12

i nches below the indicated on the drawings. |If trenches are closed or the
pi pes are otherw se covered before being connected to the service |ines,

the location of the end of each plunmbing utility shall be marked with a

st ake or other acceptable neans. Valves shall be installed with control no
| ower than the val ve body.

3.1.1 Water Pipe, Fittings, and Connections
3.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equi pnent. The

hot -wat er and col d-wat er piping systemshall be arranged and installed to
permit draining. The supply line to each item of equi pnent or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and mai ntenance without interfering with
operation of other equipment or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

3.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Danage to building, piping, wiring, or

equi pment as a result of cutting shall be repaired by nmechanics skilled in
the trade invol ved

3.1.1.3 Protection of Fixtures, Materials, and Equi prent

Pi pe openings shall be closed with caps or plugs during installation.

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chem cals, and nechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pnent shall be thoroughly cl eaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi pnent .

3.1.1. 4 Mai ns, Branches, and Runouts

Pi ping shall be installed as indicated. Pipe shall be accurately cut and
wor ked into place without springing or forcing. Structural portions of the
bui I di ng shall not be weakened. Aboveground piping shall run parallel with
the lines of the building, unless otherw se indicated. Branch pipes from
service lines may be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.

Supply pipes, valves, and fittings shall be kept a sufficient distance from
ot her work and other services to permt not less than 1/2 inch between
finished covering on the different services. Bare and insul ated water

l'ines shall not bear directly against building structural elenents so as to
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transmit sound to the structure or to prevent flexible novenent of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be nade
with reducing fittings. Use of bushings will not be permtted except for
use in situations in which standard factory fabricated conponents are
furnished to accommpdate specific excepted installation practice. Change
in direction shall be nmade with fittings, except that bending of pipe 4
i nches and snmaller will be permtted, provided a pipe bender is used and
wi de sweep bends are forned. The center-line radius of bends shall be not
| ess than six dianmeters of the pipe. Bent pipe show ng kinks, wrinkles,
flattening, or other nmalfornmations will not be acceptable

3.1.1.5 Pi pe Drains

Pi pe drains indicated shall consist of 3/4 inch hose bibb with renewabl e
seat and ball val ve ahead of hose bibb. At other |ow points, 3/4 inch
brass plugs or caps shall be provided. Disconnection of the supply piping
at the fixture is an acceptable drain.

3.1.1.6 Comrerci al - Type Water Hammer Arresters

Comrerci al -type water hamer arresters shall be provided on hot- and

col d-wat er supplies and shall be located as generally indicated, with
preci se location and sizing to be in accordance with PDI WH 201. Water
hamer arresters, where conceal ed, shall be accessible by neans of access
doors or renovable panels. Comercial-type water hammer arresters shal
conformto PDI WH 201. Vertical capped pipe colums will not be permtted

[ AME#1] 3.1. 2 Dental Conpressed Air and Vacuum Pi ping (Non-QO | Free)

Dental conpressed air, DCA, and vacuum pi ping, VAC, shall be cl eaned,
tested, and installed as specified in NFPA 99. Piping shall be connected
near the top of the receiver. Vacuum punp exhaust pipe shall be extended
to the roof of the building and its end turned down and screened agai nst
insects. A dry nitrogen gas or other approved inert gas purge shall be
provided to prevent oxide formation inside the copper tubing when silver
brazing joints. Conpressed air and vacuum system al arns shall be provided
and located in the Dental Treatnent area as shown in the nmechanical plan
view. The alarm panel shall be stainless steel faceplate with a visual red
light for conpressed air main system header pressure |lower than 90 psig and
a green light to indicate that the unit has power to its automatic contro
system and notor starters. Lights shall be | abel ed. The Vacuum system shal
have an identical stainless faceplate with a red light that shall light if
vaccuum does not exceed 9" Hg in the main header, and a green light to
indicate that the unit has power to its automatic control system and nptor
starters. The alarm set points shall be adjustable in the dental equi pnent
[AME2]room DCA Joints shall be brazed, except at valves or equi pnent
[ AME2] requiring threaded pi pe connections. VAC system pi ping shall be
[ AM#2] sol dered. Pipe threads on shutoff valves shall be installed with
[ AM#2] Tefl on tape. The nedical conpressed air piping and vacuum system
pi pi ng shall be suitable for 125 psig working pressure. Vacuumat 8"

i nches of nercury shall be provided dental chairs. Pipelines shall be
readily identified by appropriate systemlabeling at intervals of not nore
than 20 feet and with at | east one such identification in each room
Antivi bration couplings shall be installed between the vacuum punp and the
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pi pel i ne and between the vacuum punp and the exhaust pipe. Initial startup
[AME2] of the oil-free conpressed air system and the vacuum system shall be
under the supervision of systenl s nanufacturer

3.1.3 Joints

Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recomendati ons. Mtering of joints for el bows and not chi ng
of straight runs of pipe for tees will not be permtted. Joints shall be
made up with fittings of conpatible material and made for the specific

pur pose i ntended

3.1.3.1 Thr eaded

Threaded joints shall have American Standard taper pipe threads conform ng
to ASME B1.20.1. Only male pipe threads shall be coated with graphite or
with an approved graphite conpound, or with an inert filler and oil, or
shall have a pol ytetrafl uoroethyl ene tape applied

3.1.3.2 Mechani cal Coupli ngs

Grooved nechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove di nensions shall conply with
the tol erances specified by the coupling manufacturer. The dianeter of
grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcroneter. G oove width and

di mensi on of groove fromend of the pipe shall be neasured and recorded for
each change in grooving tool setup to verify conpliance with coupling

manuf acturer's tolerances. Gooved joints shall not be used in conceal ed

| ocati ons.

3.1.3.3 Uni ons and Fl anges

Uni ons, flanges and nmechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 2-1/2 inches
and smaller; flanges shall be used on pipe sizes 3 inches and |arger

3.1.3.4 Cast Iron Soil, Waste and Vent Pipe

Bel |l and spigot conpression and hubl ess gasketed clanp joints for soil
wast e and vent piping shall be installed per the manufacturer's
reconmendat i ons.

3.1.3.5 Copper Tube and Pi pe

The tube or fittings shall not be anneal ed when maki ng connecti ons.
Connections shall be made with a nmultiflanme torch

a. Brazed. Brazed joints shall be made in conformance with AW B2. 2,
MSS SP-73, and CDA Tube Handbook with flux and are acceptable for
all pipe sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing netal
wi thout flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphorus, copper-phosphorus-silver or a silver brazing
filler metal.
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b. Soldered. Soldered joints shall be nmade with flux and are only
acceptable for piping 2 inches and smaller. Soldered joints
shall conformto ASME B31.5 and CDA Tube Handbook.

c. Copper Tube Extracted Joint. An extracted nechanical joint may be
made in copper tube. Joint shall be produced with an appropriate

tool by drilling a pilot hole and draw ng out the tube surface to
forma collar having a nmni mum hei ght of three tinmes the thickness
of the tube wall. To prevent the branch tube from being inserted

beyond the depth of the extracted joint, dinpled depth stops shal
be provided. Branch tube shall be notched for proper penetration
into fitting to ensure a free flowjoint. Extracted joints shal
be brazed in accordance wi th NAPHCC Pl unmbi ng Code usi ng B-Cup
series filler netal in accordance with MSS SP-73. Sol dered
extracted joints will not be permtted.

[ AME1l] 3.1.3.6 Pl astic Pipe

Pl astic PVC piping is only used on the interior roomstand pipes and traps

for the filmdevel opers in the xray roons prior to the piping dropping

below the floor into the air plenumwhere it shall then be cast iron

Pl astic piping shall not be used on the plunbing of this building as al

above ceiling and underfloor areas of the 2nd and 3rd floors are air

pl enuns. The first floor ceiling space is also an air plenum Neither is
plastic piping is not allowed under the foundation of the building.

3.1.3.7 O her Joint Methods
3.1. 4 Dissimlar Pipe Materials

Connecti ons between ferrous and non-ferrous copper water pipe shall be nade
with dielectric unions or flange waterways. Connecting joints between

pl astic and netallic pipe shall be made with transition fitting for the
speci fic purpose

3.1.5 Corrosion Protection for Buried Pipe and Fittings
3.1.5.1 Cast Iron and Ductile Iron

Pressure pipe shall have protective coating, a cathodic protection system
and joint bonding. Pipe, fittings, and joints shall have a protective
coating. The protective coating shall be conpletely encasing pol yethyl ene
tube or sheet in accordance with AWM C105. Joints and fittings shall be
cl eaned, coated with prinmer, and wapped with tape. The pipe shall be

cl eaned, coated, and w apped prior to pipe tightness testing. Joints and
fittings shall be cleaned, coated, and w apped after pipe tightness
testing. Tape shall conformto AWM C203 and shall be applied with a 50
percent overlap. Prinmer shall be as recommended by the tape manufacturer

3.1.5.2 St ee

Steel pipe, joints, and fittings shall be cleaned, coated with prinmer, and
wrapped with tape. Pipe shall be cleaned, coated, and wapped prior to
pi pe tightness testing. Joints and fittings shall be cl eaned, coated, and
wr apped after pipe tightness testing. Tape shall conformto AWM C203 and
shall be applied with a 50 percent overlap. Priner shall be as recommended
by the tape manufacturer
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3.1.6 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and pernmanent
| ocati on.

3.1.6.1 Sl eeve Requi renents

Pi pes passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tinme of
construction. Sleeves are not required for cast-iron soil pipe passing
through concrete slab on grade, except where penetrating a nmenbrane
wat er proof floor. A nodular mechani cal type sealing assenbly may be
installed in lieu of a waterproofing clanping flange and caul ki ng and
seal i ng of annul ar space between pi pe and sl eeve. The seals shall consi st
of interlocking synthetic rubber 1links shaped to continuously fill the
annul ar space between the pipe and sleeve with corrosion-protected carbon
steel bolts, nuts, and pressure plates. The |links shall be |oosely
assenbled with bolts to forma continuous rubber belt around the pipe with
a pressure plate under each bolt head and each nut. After the sea
assenbly is properly positioned in the sleeve, tightening of the bolt shal
cause the rubber sealing elenents to expand and provide a watertight sea
bet ween the pipe and the sleeve. Each seal assenbly shall be sized as
recomended by the manufacturer to fit the pipe and sl eeve involved

Sl eeves shall not be installed in structural nenbers, except where

i ndi cated or approved. Rectangular and square openings shall be as
detailed. Each sleeve shall extend through its respective floor, or roof,
and shall be cut flush with each surface, except for special circunstances.
Pi pe sl eeves passing through floors in wet areas such as nechanica

equi pnment roons, |avatories, kitchens, and other plunbing fixture areas
shall extend a mninmum of 4 inches above the finished floor. Unless

ot herwi se indicated, sleeves shall be of a size to provide a n ni num of

1/4 inch clearance between bare pipe and inside of sleeve or between jacket
over insulation and sleeves. Sleeves in bearing walls shall be steel pipe
or cast-iron pipe. Sleeves for nmenbrane waterproof floors shall be stee

pi pe, cast-iron pipe, or plastic pipe. Menbrane clanping devices shall be
provi ded on pi pe sleeves for waterproof floors. Sleeves in nonbearing
walls or ceilings nay be steel pipe, cast-iron pipe, galvanized sheet netal
with | ock-type | ongitudi nal seam or noisture-resistant fiber or plastic

Pl astic sl eeves shall not be used in nonbearing fire walls, roofs, or
floor/ceilings. Except as otherw se specified, the annul ar space between
pi pe and sl eeve, or between jacket over insulation and sleeve, shall be
sealed as indicated with seal ants conformng to ASTM C 920 and with a
primer, backstop material and surface preparation as specified in Section
07900 JO NT SEALING.  Pipes passing through sleeves in concrete floors over
craw spaces shall be sealed as specified above. The annul ar space between
pi pe and sl eeve or between jacket over insulation and sl eeve shall not be
sealed for interior walls which are not designated as fire rated. Sleeves
t hrough bel ow-grade walls in contact with earth shall be recessed 1/2 inch
fromwall surfaces on both sides. Annular space between pipe and sl eeve
shall be filled with backing naterial and sealants in the joint between the
pi pe and [concrete] [masonry] wall as specified above. Seal ant sel ected
for the earth side of the wall shall be conpatible with
danpproofi ng/ waterproofing materials that are to be applied over the joint
seal ant .

3.1.6.2 Fl ashi ng Requi renents

SECTI ON 15400 Page 31



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

Pi pes passing through roof or floor waterproofing nenbrane shall be
installed through a 16 ounce copper flashing, each within an integra
skirt or flange. Flashing shall be suitably fornmed, and the skirt or
flange shall extend not |ess than 8 inches fromthe pipe and shall be set
over the roof or floor nenbrane in a solid coating of bitum nous cenent.
The flashing shall extend up the pipe a mninumof 10 inches. For

cl eanouts, the flashing shall be turned down into the hub and caul ked after
pl acing the ferrule. Pipes passing through pitched roofs shall be flashed,
using lead or copper flashing, with an adjustable integral flange of
adequate size to extend not less than 8 inches fromthe pipe in al
directions and |l apped into the roofing to provide a watertight seal. The
annul ar space between the flashing and the bare pipe or between the
flashing and the netal -jacket-covered insulation shall be seal ed as

i ndi cated. Flashing for dry vents shall be turned down into the pipe to
forma waterproof joint. Pipes, up to and including 10 inches in

di amet er, passing through roof or floor waterproofing nenbrane may be
installed through a cast-iron sleeve with caul king recess, anchor | ugs,
flashi ng-clanp device, and pressure ring with brass bolts. Flashing shield
shall be fitted into the sleeve clanping device. Pipes passing through
wal | wat er proofing nmenbrane shall be sl eeved as descri bed above. A

wat er proofing clanmping flange shall be installed

3.1.6.3 Wat er pr oof i ng

Wat erproofing at floor-nmounted water closets shall be acconplished by
forming a flashing guard from soft-tenpered sheet copper. The center of
the sheet shall be perforated and turned down approxi mately 1-1/2 inches
to fit between the outside dianeter of the drainpipe and the inside
di ameter of the cast-iron or steel pipe sleeve. The turned-down portion of
the flashing guard shall be enbedded in sealant to a depth of approximtely
1-1/2 inches; then the sealant shall be finished off flush to floor |eve
bet ween the flashing guard and drai npi pe. The flashing guard of sheet
copper shall extend not less than 8 inches fromthe drainpipe and shall be
| apped between the floor nenbrane in a solid coating of bitum nous cenent.
If cast-iron water closet floor flanges are used, the space between the
pi pe sl eeve and drai npi pe shall be sealed with sealant and the fl ashing
guard shall be upturned approximately 1-1/2 inches to fit the outside
di ameter of the drainpipe and the inside dianeter of the water closet floor
flange. The upturned portion of the sheet fitted into the floor flange
shall be seal ed

3.1.6.4 Optional Counterflashing
I nstead of turning the flashing down into a dry vent pipe, or caul king and
seal i ng the annul ar space between the pipe and fl ashing or
net al - j acket-covered insulation and flashing, counterflashing may be

acconplished by utilizing the follow ng:

a. A standard roof coupling for threaded pipe up to 6 inches in
di aneter.

b. A tack-wel ded or banded-netal rain shield around the pipe.
3.1.6.5 Pi pe Penetrations of Slab on G ade Floors

Where pipes, fixture drains, floor drains, cleanouts or simlar itens
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penetrate slab on grade floors, except at penetrations of floors with

wat er pr oof i ng menbrane as specified in paragraphs Fl ashing Requi renents and
Wat erproofing, a groove 1/4 to 1/2 inch wide by 1/4 to 3/8 inch deep
shall be fornmed around the pipe, fitting or drain. The groove shall be
filled with a sealant as specified in Section 07900 JO NT SEALI NG

3.1.7 Fire Sea

Wher e pipes pass through fire walls, fire-partitions, fire-rated pi pe chase
wal |l s or floors above grade, a fire seal shall be provided as specified in
Section 07840 FI RESTOPPI NG

3.1.8 Supports
3.1.8.1 Cener a

Hangers used to support piping 2 inches and larger shall be fabricated to
pernmit adequate adjustnent after erection while still supporting the | oad
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignnment, to direct the expansion novenment, and to prevent buckling,

swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anbi ent tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers. In
the support of nultiple pipe runs on a common base nenber, a clip or clanp
shal |l be used where each pipe crosses the base support nmenber. Spacing of
t he base support menbers shall not exceed the hanger and support spacing
required for an individual pipe in the nmultiple pipe run. Threaded
sections of rods shall not be forned or bent.

3.1.8.2 Pi pe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conformto MSS
SP-58 and MSS SP-69, except as nodified herein

a. Types 5, 12, and 26 shall not be used.
b. Type 3 shall not be used on insul ated pipe.

c. Type 18 inserts shall be secured to concrete fornms before concrete
is placed. Continuous inserts which allow nore adjustment may be
used if they otherwi se neet the requirenents for type 18 inserts.

d. Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furnished by the
manuf acturer. Field-fabricated C-clanp bodies or retaining
devi ces are not acceptable.

e. Type 20 attachnments used on angles and channels shall be furnished
with an added mal | eabl e-iron heel plate or adapter.

f. Type 24 may be used only on trapeze hanger systems or on
fabricated franes

g. Type 39 saddles shall be used on insulated pipe 4 inches and

| arger when the tenperature of the mediumis 60 degrees F or
hi gher. Type 39 saddl es shall be welded to the pipe.
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h. Type 40 shields shall
(1) Be used on insulated pipe |less than 4 inches.

(2) Be used on insulated pipe 4 inches and | arger when the
tenperature of the mediumis 60 degrees F or |ess.

(3) Have a high density insert for pipe 2 inches and |arger and
for smaller pipe sizes when the insulation is suspected of being
vi sibly conpressed, or distorted at or near the shield/insulation
interface. High density inserts shall have a density of 8 pcf or
greater.

i. Horizontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 1 foot fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 5 feet apart at val ves.
Operating tenperatures in determn ni ng hanger spacing for PVC or
CPVC pi pe shall be 120 degrees F for PVC and 180 degrees F for
CPVC. Horizontal pipe runs shall include allowances for expansion
and contraction.

j. Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, at intervals of not nore than 15 feet nor nore
than 8 feet fromend of risers, and at vent term nations.
Vertical pipe risers shall include allowances for expansion and
contraction.

k. Type 40 shields used on insul ated pipe shall have high density
inserts with a density of 8 pcf or greater

Type 35 gui des using steel, reinforced pol ytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe novenent. Slide materials shall be suitable for the system
operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
Where steel slides do not require provisions for lateral restraint
the followi ng may be used:

(1) On pipe 4 inches and | arger when the tenperature of the
mediumis 60 degrees F or higher, a Type 39 saddle, welded to the
pi pe, may freely rest on a steel plate.

(2) On pipe less than 4 inches a Type 40 shield, attached to the
pi pe or insulation, may freely rest on a steel plate.

(3) On pipe 4 inches and larger carrying nediumless that 60
degrees F a Type 40 shield, attached to the pipe or insulation
may freely rest on a steel plate.

m  Pipe hangers on horizontal insulated pipe shall be the size of the
outside dianmeter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

n. Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
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wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at |east 4
i nches or by an anmount adequate for the insulation, whichever is
greater.

3.1.9 Pi pe Cl eanouts

Pi pe cleanouts shall be the sane size as the pipe except that cleanout
plugs larger than 4 inches will not be required. A cleanout installed in
connection with cast-iron soil pipe shall consist of a | ong-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy
cast-brass or cast-iron ferrule with countersunk cast-brass head screw plug
shall be caulked into the hub of the fitting and shall be flush with the
floor. Cleanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast-brass screw plugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be
the sane size as the pipe up to and including 4 inches. C eanout tee
branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspouts, on each connection to buil ding
storm drain where interior downspouts are indicated, and on each building
drain outside the building. Cl eanouts on pipe concealed in partitions
shall be provided with chrom um pl ated bronze, nickel bronze, nickel brass
or stainless steel flush type access cover plates. Round access covers
shall be provided and secured to plugs with securing screw. Square access
covers may be provided with matching franes, anchoring |ugs and cover
screws. Cleanouts in finished walls shall have access covers and franes
installed flush with the finished wall. Cleanouts installed in finished
floors subject to foot traffic shall be provided with a chrone-plated cast
brass, nickel brass, or nickel bronze cover secured to the plug or cover
frane and set flush with the finished floor. Heads of fastening screws
shall not project above the cover surface. Were cleanouts are provided
wi t h adj ustabl e heads, the heads shall be bronze

3.2 WATER HEATERS
3.2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the valve
actuator cones in contact with the hottest water in the heater. Whenever
possible, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the
hot-water outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
mount ed above and within 6 inches above the top of the tank or water
heat er .

3.2.2 Install ati on of Gas- Fired Water Heater

Installation shall conformto NFPA 54 for gas fired and NFPA 31 for oi
fired. Storage water heaters that are not equipped with integral heat
traps and having vertical pipe risers shall be installed with heat traps
directly on both the inlet and outlet. An acceptabl e heat trap nay be a
pi pi ng arrangenent such as el bows connected so that the inlet and outl et

pi pi ng make vertically upward runs of not less than 24 inches just before
turning downward or directly horizontal into the water heater's inlet and
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outlet fittings. Comrercially avail able heat traps, specifically designed
by the manufacturer for the purpose of effectively restricting the natura
tendency of hot water to rise through vertical inlet and outlet piping
during standby periods may al so be approved

3.2.3 Phenolic Resin Application Process

The phenolic resin coating shall be applied at either the coil or coating
manuf acturer's factory. The hot water coil shall be chemically cleaned to
renmove any scale if present and to etch the nmetal surface. The exposed
exterior surface of the coil shall be abrasively cleaned to white netal

bl ast in accordance with SSPC SP 5/ NACE 1. The exterior surface shall be
coated with the three-conponent coating systemin the follow ng sequence
and manner. For imediate and final cure tinmes and tenperature, the
recomendati ons of the coating manufacturer shall be foll owed.

a. Wash Prinmer. One coat of wash prinmer shall be applied by flooding.

b. Pignented Base Coat. Pignmented baking phenolic coating shall be
applied in several coats by inmrersion or flooding to a dry film
thickness of 4 to 6 mls

c. Clear Top Coat. Clear non-pignmented baking phenolic top coat
shall be applied in several coats by i mersion or flooding. The
final coat may be applied by spraying. The dry filmthickness of
the total coating systemshall be between 5 and 7 mls

3.2.4 Connections to Water Heaters

Connections of metallic pipe to water heaters shall be nade with dielectric
uni ons or flanges. Provide vacuum breakers on cold water connection to each
wat er heater.

3.3 FI XTURES AND FI XTURE TRI MM NGS

Angl e stops, straight stops, stops integral with the faucets, or conceal ed
type of | ock-shield, and | oose-key pattern stops for supplies with

t hreaded, sweat or solvent weld inlets shall be furnished and installed
with fixtures. Where connections between copper tubing and faucets are
made by rubber conpression fittings, a beading tool shall be used to
nmechani cally deform the tubing above the conpression fitting. Exposed
traps and supply pipes for fixtures and equi pnent shall be connected to the
rough piping systens at the wall, unless otherw se specified under the
item Floor and wall escutcheons shall be as specified. Drain |ines and
hot water |lines of fixtures for handi capped personnel shall be insul ated
and do not require polished chronme finish. Plunbing fixtures and
accessories shall be installed within the space shown.

3.3.1 Fi xture Connecti ons

Where space |imtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided
Connections between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a closet-setting conpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to make a first-class joint with the closet-setting
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conpound or gasket and fixture used
3.3.2 Fl ushomet er Val ves

Fl ushoneter val ves shall be secured to prevent novenent by anchoring the
I ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket. Flushoneter valves for water closets shall be
installed 39 inches above the floor.Bunpers for water closet seats shal
be installed on the flushoneter spud

3.3.3 Hei ght of Fixture Ri nms Above Fl oor

Lavatories shall be mounted with rim 31 inches above finished floor
Wal | - hung drinking fountains and water coolers shall be installed with rim
42 inches above floor. Wall-hung service sinks shall be nmounted with rim
28 inches above the floor. Installation of fixtures for use by the

physi cal | y handi capped shall be in accordance with CABO All7.1

3.3.4 Shower Bath Qutfits

The area around the water supply piping to the nmixing val ves and behind the
escut cheon plate shall be made watertight by caul ki ng or gasketing

3.3.5 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals, water closets, and
other fixtures of simlar size, design, and use, shall be of the
chair-carrier type. The carrier shall provide the necessary neans of
mounting the fixture, with a foot or feet to anchor the assenbly to the
floor slab. Adjustability shall be provided to |ocate the fixture at the
desired height and in proper relation to the wall. Support plates, in lieu
of chair carrier, shall be fastened to the wall structure only where it is
not possible to anchor a floor-nounted chair carrier to the floor slab

3.3.5.1 Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be inbedded in
the masonry wal |

3.3.5.2 Support for Cellul ar-Masonry Wall Construction

Chair carrier shall be anchored to floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be fastened to
the cellular wall using through bolts and a back-up pl ate.

3.3.5.3 Support for Steel Stud Frame Partitions

Chair carrier shall be used. The anchor feet and tubular uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangul ar steel tube upright. Wall plates, in |lieu of
floor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to
these studs.

3.3.5. 4 Val | - Mount ed Water Cl oset Gaskets

SECTI ON 15400 Page 37



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

Where wal | -mount ed wat er cl osets are provided, reinforced wax, treated
felt, or neoprene gaskets shall be provided. The type of gasket furnished
shall be as recommended by the chair-carrier manufacturer

3.3.6 Backf | ow Preventi on Devi ces

Pl umbi ng fi xtures, equi pnment, and pipe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
wat er. Backfl ow preventers shall be installed where indicated and in
accordance with NAPHCC Pl unbi ng Code at all other |ocations necessary to
precl ude a cross-connect or interconnect between a potable water supply and
any nonpotabl e substance. In addition backflow preventers shall be
installed at all locations where the potable water outlet is below the
flood | evel of the equipnent, or where the potable water outlet will be
| ocated bel ow the [ evel of the nonpotable substance. Backflow preventers
shall be located so that no part of the device will be submerged. Backflow
preventers shall be of sufficient size to allow unrestricted flow of water
to the equipnent, and preclude the backflow of any nonpotabl e substance
into the potable water system Bypass piping shall not be provided around
backfl ow preventers. Access shall be provided for maintenance and testing
Each device shall be a standard commrercial unit.

3.3.7 Access Panel s

Access panels shall be provided for conceal ed val ves, water hammer
arrestors and controls, or any itemrequiring inspection or maintenance
Access panels shall be of sufficient size and |located so that the conceal ed
itenms may be serviced, maintained, or replaced. Access panels shall be as
specified in Section 05500 M SCELLANEOUS METAL

3.3.8 Si ght Drains

Sight drains shall be installed so that the indirect waste will termi nate
2 inches above the flood rimof the funnel to provide an acceptable air gap

3.3.9 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shal |l be doubl e-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type

3.4 VI BRATI ON- ABSORBI NG FEATURES

Mechani cal equi pnent, including conpressors and punps, shall be isol ated
fromthe building structure by approved vi bration-absorbing features,

unl ess ot herwi se shown. Each foundation shall include an adequate number
of standard isolation units. Each unit shall consist of machine and fl oor
or foundation fastening, together with internediate isolation material, and
shall be a standard product with printed | oad rating. Piping connected to
nmechani cal equi pnment shall be provided with flexible connectors. Isolation
unit installation shall limt vibration to 10 percent of the | owest

equi pnment rpm

3.4.1 Tank- or Skid- Mounted Conpressors

Fl oor attachnment shall be as recommended by conpressor manufacturer
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3.5 WATER METER REMOTE READOUT REG STER

The renote readout register shall be nmounted at the | ocation indicated or
as directed by the Contracting Oficer

3.6 | DENTI FI CATI ON SYSTEMS
3.6.1 I dentification Tags

Identification tags nmade of brass, engraved | am nated plastic, or engraved
anodi zed al um num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 1-3/8 inch mninmmdiameter, and marking shall be stanped or
engraved. Indentations shall be black, for reading clarity. Tags shall be
attached to valves with No. 12 AW5 copper wire, chrone-plated beaded
chain, or plastic straps designed for that purpose.

3.6.2 Pi pe Col or Code Marking

Col or code marking of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL

3.7 ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insul ated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chrom umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew.

3.8 PAI NTI NG
Pai nti ng of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAI NTI NG,
GENERAL .

3.9 TESTS, FLUSHI NG AND DI SI NFECTI ON

3.9.1 Pl umbi ng System

The following tests shall be perforned on the plunmbing systemin accordance
[ AMEL] wi t h NAPHCC Pl unbi ng Code and this specification.

a. Drainage and Vent Systens Tests.
b. Building Sewers Tests.
c. Water Supply System

[AME1]d. Dental System VAC and DCA Tests.

3.9.1.1 Test of Backfl ow Prevention Assenblies

Backfl ow prevention assenbly shall be tested using gauges specifically
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designed for the testing of backflow prevention assenblies. Gauges shal

be tested annually for accuracy in accordance with the University of

Sout hern California's Foundation of Cross Connection Control and Hydraulic
Research or the Anerican Water Wrks Associ ation Manual of Cross Connection
(Manual M 14). Report formfor each assenbly shall include, as a m ni num
the follow ng:

Data on Device Data on Testing Firm

Type of Assenbly Name

Manuf act ur er Addr ess

Model Number Certified Tester

Serial Number Certified Tester No.

Si ze Dat e of Test

Locati on

Test Pressure Readi ngs Serial Nunmber and Test Data of
Gauges

If the unit fails to neet specified requirenents, the unit shall be
repai red and retested
AME2
A Custoner Service Inspection Certificate shall be issued in accordance with
the followi ng additional inspection and verification

The Rul es and Regul ations for Public Water Systens (TNRCC publication nunber
RG- 193) require a custoner service inspection certification before providing
continuous water service for the follow ng conditions:

New construction involving plunbing or nechanical systens; or
Material inprovenent, correction or addition to plunbing; or nechanica

syst ens.

The Custoner Service Inspection certifies that for work done under this

contract:

A.  No direct connection between the public drinking water supply and a
potential source of contam nation exists;

B. No cross-connection between the public drinking water supply and a

private water system exists;

C No connection exists which would allow the return of water used for
condensing, cooling industrial processes back to the public water
suppl y;

D. No pipe or pipe fitting which contains nore than 8.0 percent |ead

exists in private water distribution facilities installed on or after July 1,

1988; or

E. No solder or flux which contains nore than 0.2 percent |lead exists in

private water distribution facilities installed on or after July 1, 1988.

Custoner Service Inspections nust be perfornmed by personnel neeting the

requi renents described in the Rules and Regul ations for Public Water Systens.
Exanples are individuals |licensed by the Plunbing Exam ners Board (

Li censed Pl unbers or Plunbing Inspectors) or Certified Waterworks Operators

and nenbers of other water-rel ated professional groups who hold an

endor senent granted by the commi ssion or its designhated agent (have been to

the 10 hour training approved by TNRCO. Oiginal copies of the Custoner

Service Inspection Certification shall be provided to the Contracting

Oficers Representative prior to final inspection and acceptance.

Sanple form
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Custoner Service Inspection Certification

Fort Hood Texas Public Water System
Locati on of Service:

I, , __upon inspection of

the water distribution facilities connected to the aforenenti oned Fort Hood

wat er supply do hereby certify that, to the best of ny know edge:
Conpl i ance

Non- conpl i ance

1. No direct connection between the public drinking water supply and

a potential source of contam nation exists. Potential sources of

contam nation are isolated from the public water systemby an air gap or an
appropriate backfl ow prevention assenbly in accordance with TNRCC
regul ati ons.

2. No cross-connection between the public drinking water supply and a
private water systemexists. Where an actual air gap is not nmintained

bet ween the public water supply and a private water supply, an approved
reduced pressure-zone backfl ow prevention assenbly is properly installed and
a service agreenent exists for annual inspection and testing by a certified
backfl ow prevention device tester

3. No connection exists which would allow the return of water used for
condensing, cooling or industrial processes back to the public water supply.

4. No pipe or pipe fitting which contains nore than 8.0 percent |ead exists
in

Private water distribution facilities installed on or after July 1, 1988.

5. No solder or flux which contains nore than 0.2 percent lead exists in

private
Water distribution facilities installed on or after July 1, 1988.

Water service shall not be provided or restored to the private water
distribution facilities until the above conditions are determned to be in

conpl i ance.

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

Service Lines Lead Copper PVC O her

Sol der Lead Lead Free Sol vent Wel d O her

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

Si gnature of Inspector Regi strati on Nunber Dat e

Title Type of Registration

[ AME#1] 3.9.1.2 Dental Conpressed Air Piping (O -Free)
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Dental Conpressed air piping systemshall be cleaned, pressure tested,
cross-connection tested, purged, and final tested in accordance with NFPA 99

Pi pi ng systens shall be filled with gaseous nitrogen to 150 psig and
pressure mai ntained for a mnimum of 2 hours w thout requiring additiona
nitrogen. 1In lieu of gaseous nitrogen, oil-free dry air specially filtered
may be utilized. At point of introduction into piping system the oil-free
dry air shall be injected through a three-stage filtering assenbly
consisting of a 5 mcroneter prefilter, and a two-stage conbination

nm crocoal escer and filtration unit utilizing activated charcoal granul es
for capture of oil vapors. The filtering assenbly shall be rated to renove
99. 99998 percent of any oil, water, and solid particles 0.03 nmicronmeters or
| arger present in the air

3.9.2 Oral Evacuation Vacuum System for Dental Operatories

Tests shall be perfornmed by the Contractor under the supervision of a
conpet ent engi neer who has had at |east 5 years experience installing and
testing central high-volunme evacuation systens for dental operatories.
The Contractor shall prepare and submit a test schedule and a testing
procedure to the Contracting Oficer for approval. The Contractor shal
furnish test materials, piping or tubing, equipnment, and instrunents.

The Contractor shall calibrate test instrunents at a qualified

i ndependent | aboratory. Test shall be wi tnessed by the Contracting
Oficer.

3.9.2.1 Testing of Piping for Leaks

The conpl eted pi pi ng system between turbine suction connection and
operating separator connections shall be exhausted down to a vacuum of

not less than 11 inches of nercury after initial drying out of pipeline
The pressure shall not increase by nore than 0.4 inches of nmercury in 1
hour. In the event vacuum does not hold, |eaks shall be |ocated and
repai red, and testing redone until the required vacuum hol ds.

3.9.2.2 Air Fl ow and Vacuum Tests

Air flow and vacuumtests shall be performed to confirmthat the system
can neet vacuumand air flow requirenents at aspirator tips and that
vacuum tur bi nes can produce the required capacity. Testing shall be
performed after equipnent is properly installed, and piping cl eaned and
proved tight. A nominal 3/8 inch internal dianeter tube of 5 feet

m ni mum |l ength shall be installed tenporarily at each dental operatory
wat er-air separator inlet connection. |In the event water-air separator
is not installed or available for connection, an 5/16 inch interna

di ameter tube of 5 feet mnimumlength shall be connected tenporarily to
each water-air separator discharge connection point. Tubes shall have
snmooth internal bore and shall be suitable for nmaxi mum system vacuum
Required fittings and valves for connection of air flow gauges, vacuum
gauges, and air flow adjustnment and shut off devices shall be provided
with tubes. Each tube shall handle a mininumof [_15 ] standard cfm of
air flow and a suitable vacuum gauge shall be installed tenporarily on
the suction of each vacuumturbine. Tests shall start after the system
has been operated and dried out. Tests shall be conducted for a period
of not less than 2 hours. Testing shall be done with one turbine
operating and then with both turbines operating. Wen one turbine
operates, testing shall be done at [_5 ] tubes and the other tubes shal
be cl osed or blanked. On testing with two turbines, testing shall be
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done at [_10__] tubes and other tubes shall be closed or blanked
3.9.2.3 Recorded Test Data

Air flow, vacuumreadi ngs of each tube, and vacuum of the turbine
suctions shall be recorded in 10-minute intervals. Three copies of
recorded test data shall be furnished to the Contracting Oficer

3.9.2.4 Ceneral Operating Tests

Ceneral operating tests shall be conducted during or after air flow and
vacuumtests to ensure that the turbines start up and cycle properly. In
addi tion, each operatory tube shall be tested with at least 1 quart of
water to assure proper separation after the water is pulled into the
evacuation system

[ AME#1]3.9.3 DEFECTI VE WORK

If inspection or test shows defects, such defective work or nmaterial shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new material. Caul king of
screwed joints or holes will not be acceptable

3.9.4 System Fl ushi ng

Before operational tests or disinfection, potable water piping system shal
be flushed with potable water. In general, sufficient water shall be used
to produce a mnimum water velocity of 2.5 feet per second through piping
being flushed. Flushing shall be continued until entrained dirt and ot her
foreign materials have been renoved and until discharge water shows no

di scoloration. System shall be drained at | ow points. Strainer screens
shall be renoved, cleaned, and replaced. After flushing and cl eaning,
systens shall be prepared for testing by immediately filling water piping
with clean, fresh potable water. Any stoppage, discoloration, or other
damage to the finish, furnishings, or parts of the building due to the
Contractor's failure to properly clean the piping systemshall be repaired
by the Contractor. When the system flushing is conplete, the hot-water
system shal|l be adjusted for uniformcirculation. Flushing devices and
automatic control systens shall be adjusted for proper operation

3.9.5 Oper ational Test
Upon conpletion of flushing and prior to disinfection procedures, the
Contractor shall subject the plunbing systemto operating tests to
denonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |ess than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Tinme, date, and duration of test.

b. Witer pressures at the nost renote and the highest fixtures.

c. Operation of each fixture and fixture trim
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d. Operation of each valve, hydrant, and faucet.

e. Punp suction and di scharge pressures.

f. Tenperature of each donestic hot-water supply.

g. Operation of each floor and roof drain by flooding with water
h. Operation of each vacuum breaker and backfl ow preventer

i. Conplete operation of each water pressure booster system
i ncludi ng punp start pressure and stop pressure.

j. Conpressed air readings at each conpressor and at each outlet.
Each indicating instrunent shall be read at 1/2 hour intervals.
The report of the test shall be submitted in quadruplicate. The
Contractor shall furnish instruments, equipnment, and personne
required for the tests; the Governnent will furnish the necessary
water and electricity.

3.9.6 Di si nfection

After operational tests are conplete, the entire donestic hot- and

col d-water distribution systemshall be disinfected. Systemshall be
flushed as specified, before introducing chlorinating nmaterial. The
chlorinating material shall be hypochlorites or liquid chlorine. Wter
chlorination procedure shall be in accordance with AWM M20. The
chlorinating material shall be fed into the water piping systemat a
constant rate at a concentration of at |east 50 parts per mllion (ppm. A
properly adjusted hypochlorite solution injected into the main with a
hypochl orinator, or liquid chlorine injected into the nmain through a

sol ution-feed chlorinator and booster punp, shall be used. The chlorine
resi dual shall be checked at intervals to ensure that the proper level is
mai nt ai ned. Chlorine application shall continue until the entire main is
filled. The water shall remain in the systemfor a mninmm of 24 hours.
Each valve in the system being disinfected shall be opened and cl osed
several times during the contact period to ensure its proper disinfection
Fol | owi ng the 24-hour period, no Il ess than 25 ppm chl ori ne residual shal
remain in the system \Water tanks shall be disinfected by the addition of
chlorine directly to the filling water. Following a 6 hour period, no |ess
than 50 ppm chlorine residual shall remain in the tank. |If after the 24
hour and 6 hour hol ding periods, the residual solution contains |ess than
25 ppm and 50 ppm chlorine respectively, flush the piping and tank with
potabl e water, and repeat the above procedures until the required residua
chlorine levels are satisfied. The systemincluding the tanks shall then
be flushed with clean water until the residual chlorine level is reduced to
| ess than one part per mllion. During the flushing period each val ve and
faucet shall be opened and closed several tinmes. Sanples of water in

di sinfected contai ners shall be obtained fromseveral |ocations selected by
the Contracting Officer. The sanples of water shall be tested for tota
coliformorganisns (coliformbacteria, fecal coliform streptococcal, and
ot her bacteria) in accordance with AWM EWN The testing nmethod used shal
be either the nultiple-tube fernentation technique or the nenbrane-filter
technique. Disinfection shall be repeated until tests indicate the absence
of coliformorganisns (zero nean coliformdensity per 100 mlliliters) in
the sanples for at least 2 full days. The systemw |l not be accepted
until satisfactory bacteriological results have been obtained
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3.10 PLUMBI NG FI XTURE SCHEDULE

P-1 WATER CLOCSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M wall nounted
[ AME3] :

Gasket shall be [ AME3] neoprene type
Seat - | APMO Z124.5, Type A, white plastic, elongated, open front.

Fl ushoneter Valve - ASSE 1037, |arge di aphragmtype wth non-hol d-open
feature, backcheck angle control stop, and vacuum breaker. M ni mum upper
chanmber inside dianmeter of not less than 2-5/8 inches at the point where
the diaphragmis seal ed between the upper and | ower chanbers. The maxi num
wat er use shall be 1.6 gallons per flush

P-2 WATER CLOSET HANDI CAPPED:
Hei ght of top rimof bow shall be in accordance with CABO All17.1; other

features are the sane as P-1 [ AM#3] except flush valve shall be automatic
flushing. Stack carrier required for |ocation and mounting height.

P-3 URI NAL:

Wal | hanging, with integral trap and extended shields, ASME All1l2.19.2M
si phon jet. Top supply connection, back outlet.

Fl ushoneter Valve - Simlar to Flushometer Valve for P-1. The nmaxi num
wat er use shall be 1 gallon per flush

[ AME1] (renoved waterl ess paragraph)
P-5 LAVATORY

Manuf acturer's standard sink depth, vitreous china ASME All2.19.2M
[ AM#1] countertop, oval 20 1/4" x 17 1/4"

[ AM#1] Faucet - Faucets shall be single lever control, mxing type. Faucets
shall have repl aceabl e seats and washers. Faucets shall have netal
replaceable cartridge control unit or metal cartridge units with diaphragm
whi ch can be replaced without special tools. Valves and handl es shall be
copper alloy. Connection between valve and spout for center-set faucet
shall be of rigid nmetal tubing. Flow shall be |imted to 0.25 gallon per
cycle at a flowing water pressure of 80 psi if a netering device or
fitting is used that |limts the period of water discharge such as a foot
switch or fixture occupancy sensor. |If a netering device is not used, the
flow shall be limted to 2.5 gpmat a flowi ng pressure of 80 psi

Handl es - Lever type. Cast, forned, or drop forged copper all oy.

Drain - Strainer shall be copper alloy or stainless steel.Pop-up drain
shall include stopper, |ift rods, jamnut, washer, and tail piece

P-6 VWHEELCHAI R LAVATORY

Vitreous china, ASME Al112.19.2M wheelchair lavatory with wist or el bow
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controls 20 inches wide x 27 inches deep with gooseneck spout. Flow shall
be limted to 0.25 gallon per cycle at a flowi ng water pressure of 80 psi
if a metering device or fitting is used that limts the period of water

di scharge such as foot switch or fixture occupancy sensor. |If a netering
device is not used, the flow shall be linmted to 2.5 gpmat a flow ng

wat er pressure of 80 psi.

Drain - Strainer shall be copper alloy or stainless steel.

[ AM#1] P-7 DENTAL PROCESS Sl NK:

[ AME1] Countertop self rimming wth holes for faucet and spout double bow
42 x 21 inches stainless steel ASME Al12.19.3M

Faucet and Spout - Cast or wought copper alloy. Aerator shall have
internal threads. Flow shall be limted to 0.25 gallon per cycle at a
flowing water pressure of 80 psi if a netering device or fitting is used
that limts the period of water discharge such as a foot switch or fixture
occupancy sensor. If a nmetering device is not used, the flow shall be
limted to 2.5 gpmat a flowing water pressure of 80 psi.

Handl e - Cast copper alloy, wought copper alloy, or stainless steel.
Single | ever type.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
couplings, stopper, etc., shall be stainless steel. There are chem cals
that will attack copper these areas where a P-7 is | ocated.

P-8 SERVI CE Sl NK:

Enanel ed cast iron ASME Al112.19.1M copper alloy or stainless steel ASME
Al112.19.3M trap standard support 24 inches wide x 20 inches deep, sink
bow is 12 3/4" depth with splashback 12 inches high wall hanger.

Faucet and Spout - Cast or wrought copper alloy, with top or bottom brace,
with backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be |ever type.

Strai ners shall have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
couplings, stopper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, minimum 3 inch diameter with floor flange to support
fixture..
P-9 Break Area Sink:

[ AME#1] St ai nl ess steel self rimmng, 25" x 22" x 8"

[ AME#1] Faucet and Spout - Single lever mxing type faucet, chrone finish.
Cast or wrought copper alloy, wi thout top or bottom brace, wi th backfl ow
preventer. Faucets shall have repl aceabl e seat and the washer shall rotate
onto the seat. Strainers shall have internal threads. Conbination faucets
with two val ves and spouts shall be provided.

Handl es - Cast or wought copper alloy. Lever type.
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P-10 LABORATORY SI NK

[AMEL] P-10 is integral with the dental casework sink and is provided by the
dental casework vendor outside of this construction contract. Stub up the
pl unbing with valves as detailed on the plunbing drawi ngs. The connecti on
wor kK beyond the valves an | oop vent to the faucets and sink are work of
casework vendor. Thickness of sinks shall be manufacturer's standard

Drain and trap shall be stainless steel

[AME1] P-15 Electric Water Cool er

Electric Water Cooler shall: be self contained, conformto ARl 1010, use
one of the fluorocarbon gases conform ng to ARl 700 and ASHRAE 34 whi ch has
an Ozone Depletion Potential of |less than or equal to 0.05, have a capacity
to deliver 8 gph of water at 50 degrees F with an inlet water tenperature
of 80 degrees F while residing in a roomenvironnent of 90 degrees F, and
have sel f-closing valves. Self-closing valves shall have automatic stream
regul ators, have a flow control capability, have a push button actuation or
have a cross-shaped index nmetal turn handle without a hood. Exposed
surfaces of stainless steel shall have No. 4 general polish finish. Spouts
shall provide a flow of water at least 4 inches high so as to allow the
insertion of a cup or glass under the flow of water

Surface Wall -Mounted - Surface wall-nounted units shall be 13-1/4 inches
wi de, 13 inches deep, and have a back height of 6 to 8 inches. The bow
shall be nmade of stainless steel. The unit shall have conceal ed fasteners
and be for interior installation

Handi capped - Handi capped unit is sane as regular unit except nounting
hei ght changes, see architectural elevations for nounting heights.

3.11 POSTED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wiring
and control diagranms showi ng the conplete |ayout of the entire system
shall be posted where directed. Condensed operating instructions
expl ai ni ng preventive nmai ntenance procedures, nethods of checking the
system for normal safe operation, and procedures for safely starting and
stoppi ng the system shall be prepared in typed form franmed as specified
above for the wiring and control diagranms and posted beside the diagrans.
The framed instructions shall be posted before acceptance testing of the
syst ens.
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3.12 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS
[AME1] For item4,6,7,8,10,16,17 & 18 Service "A" has been del et ed.
[ AM#2] Del eted Service "F"

1 Cast iron soil pipe and fittings, hub X X X X X
and spigot, ASTM A 74 with
conpr essi on gaskets

2 Cast iron soil pipe and fittings hubless, X X X
CI SPI 301 and
ASTM A 888

3 Cast iron drainage fittings, threaded, X X X
ASME B16.12 for use with
Item 10

4 Cast iron screwed fittings (threaded) X X
ASME B16.4 for use with Item 10

5 G ooved pipe couplings, ferrous and X X X
non-ferrous pipe ASTM A 536
and ASTM A 47, ASTM A 47M

6 Ductile iron grooved joint fittings X X X
for ferrous pipe ASTM A 536
and ASTM A 47, ASTM A 47M for use with
Item 5

7 Bronze sand casting grooved joint X X X
pressure fittings for non-ferrous pipe
ASTM B 584, for use with Item5

8 Wought copper grooved joint pressure X
pressure fittings for non-ferrous pipe
ASTM B 75 C12200,
ASTM B 152, ASTM B 152M (C11000,
ASME B16. 22
ASME B16.22 for use with Item5

9 Mlleable-iron threaded fittings, X X
gal vani zed ASME B16. 3
for use with Item 10

10 Steel pipe, seam ess gal vani zed, X X
ASTM A 53, Type S, Grade B

11 Seanl ess red brass pipe, ASTM B 43 X X
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TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS
[AME1] For item4,6,7,8,10,16,17 & 18 Service "A" has been del et ed.
[ AM#2] Del eted Service "F"

SERVI CE
Iltem# Pipe and Fitting Materials A B C D E
12 Bronzed flanged fittings, X X
ASME B16. 24 for use
with Itens 11 and 14
13 Cast copper alloy solder joint X X
pressure fittings, ASME B16.18
for use with Item 14
14 Seamnl ess copper pipe, ASTM B 42 X
15 Cast bronze threaded fittings, X X
ASME B16. 15
16 Copper drai nage tube, (DW), X X* X X
ASTM B 306
17 Wought copper and w ought X X X X
all oy sol der-joint drai nage
fittings. ASME B16. 29
18 Cast copper alloy sol der joint X X X X
drai nage fittings, DW
ASME B16. 23
SERVI CE
A - Underground Building Soil, Waste and Storm Drain
B - Aboveground Soil, Waste, Drain In Buildings
C - Underground Vent
D - Aboveground Vent
E - Interior Rainwater Conductors Aboveground

[ AV#2] DELETED SERVI CE F

- Hard Tenper

* N
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TABLE |1

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

[ AME1]

FOR ITEMS 1-7 & 9-12 SERVICE "C'

HAS BEEN DELETED.

[ AVH2] ADDED SERVI CE D FOR DENTAL ORAL VACUUM

eabl e-iron threaded fittings,
a. Galvanized, ASME B16. 3
use with Item 4a

b. Same as "a" but not

for use with Item 4b

gal vani zed

2 G ooved pipe couplings,
ASTM A 536 and
ASTM A 47, ASTM A 47M non-ferrous
pi pe, ASTM A 536
and ASTM A 47, ASTM A 47M

ferrous pipe

3 Ductile iron grooved joint fittings
for ferrous pi pe ASTM A 536
and ASTM A 47, ASTM A 47M for
with ltem?2

use

4 Steel pipe:
a. Seanl ess, gal vani zed,
ASTM A 53, Type S, Grade B
b. Seam ess, bl ack

ASTM A 53,

Type S, Grade B

5 Seaml ess red brass pipe,
ASTM B 43

6 Bronze flanged fittings,
ASME B16. 24

for use with Items 5 and 7
7 Seaml ess copper pipe,
ASTM B 42
[ AMH2]

8 Seaml ess copper water tube,

ASTM B 88, ASTM B 88M

9 Cast bronze threaded fittings,
ASME B16. 15 for use
with Itens 5 and 7

[ AMH2}

10 W ought

copper and bronze sol der-j oint
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Service Center

TABLE |1

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

FHSC1

[AM#1] FOR I TEMS 1-7 & 9-12 SERVICE "C' HAS BEEN DELETED
[ AVH2] ADDED SERVI CE D FOR DENTAL ORAL VACUUM
SERVI CE
Iltem No. Pipe and Fitting Materials A B C D
pressure fittings,
ASME B16. 22 for
use with Items 5 and 7
[ AMH2]
11 Cast copper alloy sol der-joint X X X X
pressure fittings,
ASME B16. 18
for use with Itens 8 and 9
12 Bronze and sand castings grooved X X
joint pressure fittings for non-
ferrous pi pe ASTM B 584,
for use with Item?2
32 Steel pipeline flanges, X X
MSS SP- 44
33 Fittings: brass or bronze; X X
ASME B16. 15, and
ASME B16. 18
ASTM B 828
34 Carbon steel pipe unions, X X
socket - wel di ng and t hreaded,
MSS SP- 83
35 Malleable-iron threaded pipe X X
uni ons ASME B16. 39
36 N ppl es, pipe threaded X X
ASTM A 733
A - Cold Water Aboveground & Bel owground
B - Hot Water 180 degrees F Maxi num Aboveground
C - Dental Conpressed Air Medical Gas, Air Ol-Free
[ AM#2] D - DENTAL ORAL VACUUM

* %

* k%

I ndi cated types are m ni nrum wal

Type L -
Type K -

Har d

Hard tenper with brazed joints only or

t hi cknesses.

without joints in or under floors
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SECTI ON 15895
Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM
02/ 94
AMENDVENT NO. 0002
AMENDVENT NO. 0003
PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 350 (1986) Sound Rating of Non-Ducted Indoor
Ai r-Condi tioni ng Equi prment

ARl 410 (1991) Forced-Circul ation Air-Cooling and
Air-Heating Coils

ARl 430 (1989) Central -Station Air-Handling Units

ARl 440 (1997) Room Fan-Coil and Unit Ventil ator

ARl 445 (1987; R 1993) Room Air-Induction Units

ARl 880 (1994) Air Term nals

ARl Cuideline D (1996) Application and Installation of

Central Station Air-Handling Units
Al R CONDI TI ONI NG CONTRACTORS OF AMERI CA ( ACCA)

ACCA Manual 4 (1990) Installation Techni ques for
Perimeter Heating & Cooling; 11th Edition

Al R MOVEMENT AND CONTROL ASSCCI ATI ON ( AMCA)

AMCA 210 (1985) Laboratory Methods of Testing Fans
for Rating
AMCA 300 (1996) Reverberant Room Met hod for Sound

Testing of Fans
AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( AFBMR)
AFBMA Std 9
(1990) Load Ratings and Fatigue Life for

Bal | Beari ngs

AFBMA Std 11
(1990) Load Ratings and Fatigue Life for

SECTI ON 15895 Page 1
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ACCOVPANYI NG AMENDMENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B-0021

Rol | er Beari ngs

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS| S12. 32

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

(1990; R 1996) Precision Methods for the
Det erm nati on of Sound Power Levels of

Di scret e- Frequency and Narrow Band Noi se
Sources in Reverberation Roons

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

47

47M

53

106

123/ A 123M

167

181/ A 181M

183

193/ A 193M

234/ A 234M

536

733

924/ A 924M

62

75

(1990; R 1995) Ferritic Malleable Iron
Casti ngs

(1990; R 1996) Ferritic Malleable Iron
Castings (Metric)

(1998) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seani ess

(1997a) Seam ess Carbon Steel Pipe for
Hi gh- Tenperature Service

(1997a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1996) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

(1995b) Carbon Steel, Forgings for
Cener al - Pur pose Pi pi ng

(1983; R 1998) Carbon Steel Track Bolts
and Nuts

(1998)( All oy-Steel and Stainless Stee
Bolting Materials for High-Tenperature
Service

(1997) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
Hi gh Tenperature Service

(1984; R 1993) Ductile Iron Castings

(1993) Wel ded and Seaml ess Carbon Stee
and Austenitic Stainless Steel Pipe Nipples

(1997a) Ceneral Requirenments for Stee
Sheet, Metallic-Coated by the Hot-Dip
Process

(1993) Conposition Bronze or Qunce Meta
Casti ngs

(1997) Seanl ess Copper Tube
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ASTM B 75M
ASTM B 88

ASTM B 88M
ASTM B 117

ASTM B 650
ASTM B 813
ASTM C 916
ASTM C 1071
ASTM D 520
ASTM D 1384
ASTM D 1654
ASTM D 1785
ASTM D 2000
ASTM D 2466
ASTM D 2564
ASTM D 2855
ASTM D 3359
ASTM E 84

ASTM E 437

ASTM F 872

(1997) Seanl ess Copper Tube (Metric)

(1996) Seanl ess Copper Water Tube

(1996) Seanl ess Copper Water Tube (Metric)
(1997) Operating Salt Spray (FOG Apparatus

(1995) El ectrodeposited Engi neering
Chr omi um Coati ngs on Ferrous Substrates

(1993) Liquid and Paste Fluxes for
Sol dering Applications for Copper and
Copper Al loy Tube

(1985; R 1996) Adhesives for Duct Ther mal
I nsul ation

(1998) Thermal and Acoustical Insul ation
(d ass Fiber, Duct Lining Material)

(1984; R 1995) Zinc Dust Pignent

(1997a) Corrosion Test for Engi ne Cool ants
in dassware

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

(1996b) Pol y(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

(1998a) Rubber Products in Autonotive
Applications

(1997) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

(1996a) Sol vent Cenents for Poly(Viny
Chl oride) (PVC) Plastic Piping Systemns

(1996) Maki ng Sol vent-Cenmented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

(1997) Measuring Adhesion by Tape Test

(1998el) Surface Burning Characteristics
of Building Materials

(1992) Industrial Wre Cloth and Screens
(Square Openi ng Seri es)

(1984; R 1990) Filter Units,
Air-Conditioning: Viscous-Inpingenment
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ASTM F 11

ASTM F 12

99

00

Type, Cl eanable

(1988; R 1998) Cast (Al Tenperature and
Pressures) and Wl ded Pi pe Line Strainers
(150 psig and 150 degrees F Maxi mum

(1988; R 1998) Fabricated (Wl ded) Pipe
Li ne Strainers (Above 150 psig and 150
degrees F)

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

ASHRAE 15

ASHRAE 52.

ASHRAE 68

ASHRAE 70

ASHRAE 84

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

ASNME

(1994) Safety Code for Mechanica
Refrigeration

(1992) Gravimetric and Dust - Spot
Procedures for Testing Air-C eaning
Devi ces Used in Ceneral Ventilation for
Renmoving Particul ate Matter

(1986) Laboratory Method of Testing
I n- Duct Sound Power Measurenent Procedures
for Fans

(1991) Method of Testing for Rating the
Performance of Air Qutlets and Inlets

(1991) Method of Testing Air-to-Air Heat
Exchangers

AMERI CAN SCOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

B1.20.1

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

3

5

9

11

18

21

22

26

(1983; R 1992) Pi pe Threads, Cenera
Pur pose (1 nch)

(1992) Muall eable Iron Threaded Fittings

(1996; B16.5a) Pi pe Fl anges and Fl anged
Fittings NPS 1/2 thru NPS 24

(1993) Factory-Made Wought Stee
Buttwel ding Fittings

(1996) Forged Fittings, Socket-Wlding and
Thr eaded

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995; B16.22a) Wought Copper and Copper
Al |l oy Sol der Joint Pressure Fittings

(1988) Cast Copper Alloy Fittings for
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Fl ar ed Copper Tubes

ASME B16. 39 (1986; R 1998) Mall eable Iron Threaded
Pi pe Uni ons Cl asses 150, 250, and 300

ASME B31.1 (1998) Power Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D a
Type - Elastic El enent

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section I X, Welding and Brazing
Qualifications
AMERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
AWM C606 (1997) Grooved and Shoul dered Joints
AMERI CAN VEELDI NG SOCI ETY ( AWB)
AWS D1. 1 (1998) Structural Welding Code - Stee
COWMERCI AL | TEM DESCRI PTI ONS ( Cl D)
CID A-A-1419 (Rev D) Filter Elenment, Air Conditioning
(Vi scous- 1 npi ngenent and Dry Types,
Repl aceabl e)
EXPANSI ON JO NT MANUFACTURERS ASSCCI ATI ON ( EJMA)
EJMA Stds (1998; 7th Ed.) EJMA Standards
| NSTI TUTE OF ENVI RONMENTAL SCI ENCES (| ES)

| ES RP-CC-001. 3 (1993) HEPA and ULPA Filters

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Materi al s, Design and Manufacture

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP- 70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Cast Iron Swi ng Check Val ves,
FI anges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service
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MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 85 (1994) Cast Iron d obe & Angle Valves,
FI anged and Threaded Ends

MSS SP-110 (1996) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3; Rev 4) Mdtors
and Cenerators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

NFPA 96 (1998) Ventilation Control and Fire
Protecti on of Conmercial Cooking Equi prment

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSCCI ATI ON ( NAI MA)

NAI MA AH115 (1993) Fibrous d ass Duct Construction
St andar ds

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA | ndustry Practice (1975) Accepted Industry Practice for
I ndustrial Duct Construction

SMACNA Install Fire Danp HVAC (1992) Fire, Snoke and Radi ati on Danper
Installation CGuide for HVAC Systens

SMACNA HVAC Duct Const Stds (1995; Addenda Nov 1997) HVAC Duct
Construction Standards - Metal and Fl exible

SMACNA Leakage Test WMnl (1985) HVAC Air Duct Leakage Test Manua
UNDERWRI TERS LABORATORI ES (UL)
UL 94 (1996; Rev thru Jul 1998) Tests for
Fl ammabi lity of Plastic Materials for

Parts in Devices and Appliances

UL 181 (1996; Rev Dec 1998) Factory-Made Air
Ducts and Air Connectors

UL 214 (1997) Tests for Flame-Propagati on of
Fabrics and Fil ns

UL 555 (1999) Fire Danpers
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UL 586 (1996) High-Efficiency, Particulate, Air
Filter Units
UL 705 (1994; Rev thru Mar 1996) Power Ventilators

UL 723 (1996) Test for Surface Burning
Characteristics of Building Materials

UL 900 (1994; Rev thru Apr 1997) Test Perfornmance
of Air Filter Units

UL 1995 (1995; Rev thru Jul 1998) Heating and
Cool i ng Equi prent

UL Bld Mat Dir (1998) Building Materials Directory

UL Elec Const Dir (1998) Electrical Construction Equi pment
Directory

UL Fire Resist Dir (1998) Fire Resistance Directory (2 Vol.)

1.2 COORDI NATI ON OF TRADES
Ductwork, piping offsets, fittings, and accessories shall be furnished as
required to provide a conplete installation and to elinminate interference
wi th other construction.
1.3 DELI VERY AND STORAGE
Equi prrent delivered and placed in storage shall be stored with protection
fromthe weather, hum dity and tenperature variations, dirt and dust, or
ot her contani nants.
1.4 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Conponents and Equi pnment Data; FIO.
Manuf acturer's catal og data shall be included with the detail draw ngs for
the following itenms. The data shall be highlighted to show nodel, size,
options, etc., that are intended for consideration. Data shall be adequate
to denonstrate conpliance with contract requirements for the foll ow ng:
a. Piping Conponents
b. Ductwork Conponents
c. Air Systems Equi prment

d. Ar Handling Units
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f. Termnal Units
SD- 04 Dr awi ngs
Air Supply, Distribution, Ventilation, and Exhaust Equi pnent; FI O

Drawi ngs shall consist of equi pnent |ayout including assenbly and
installation details and electrical connection diagranms; ductwork |ayout
showi ng the location of all supports and hangers, typical hanger details,
gauge reinforcement, reinforcenment spacing rigidity classification, and
static pressure and seal classifications; and piping | ayout showi ng the

| ocation of all guides and anchors, the |oad inposed on each support or

anchor, and typical support details. Draw ngs shall include any
information required to denonstrate that the system has been coordi nat ed
and will properly function as a unit and shall show equi pnment relationship

to other parts of the work, including clearances required for operation and
mai nt enance.

SD-06 Instructions
Test Procedures; FIO.
Proposed test procedures for piping hydrostatic test, ductwork |eak test,
and performance tests of systenms, at |east 2 weeks prior to the start of
related testing.

Wel di ng Procedures; FIO

A copy of qualified welding procedures, at |east 2 weeks prior to the start
of wel di ng operations.

System Di agrans; GA.

Proposed di agrans, at |east 2 weeks prior to start of related testing.
System di agrans that show the | ayout of equipnment, piping, and ductwork,
and typed condensed operati on manual s expl ai ni ng preventative nai ntenance
procedures, nethods of checking the systemfor normal, safe operation, and
procedures for safely starting and stopping the system shall be franed
under glass or lam nated plastic. After approval, these itens shall be
post ed where directed.

SD- 07 Schedul es
Test Schedul es; FIO
Proposed test schedules for hydrostatic test of piping, ductwork |eak test,
and performance tests, at |east 2 weeks prior to the start of related
testing.

Field Trai ning Schedul e; FIO.

Proposed schedule for field training, at |least 2 weeks prior to the start
of related training.
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SD- 08 St atenments
Simlar Services; FIO

St atement denonstrati ng successful conpletion of simlar services on at
|l east 5 projects of simlar size and scope, at |least 2 weeks prior to
subm ttal of other items required by this section

Wel ding Qualification; FIO

A list of nanes and identification synbols of qualified welders and wel di ng
operators, at |least 2 weeks prior to the start of wel ding operations.

SD- 09 Reports
Test Reports; FIO

Test reports for the piping hydrostatic test, ductwork |eak test, and
performance tests in booklet form upon conpletion of testing. Reports
shal |l document phases of tests performed including initial test summary,
repai rs/adjustnents made, and final test results.

SD-13 Certificates
Bolts; FIO

Witten certification fromthe bolt manufacturer that the bolts furnished
conply with the requirenents of this specification. The certification
shall include illustrations of product markings, and the nunber of each
type of bolt to be furnished

SD- 19 Operation and Mii ntenance Manual s
Air Supply, Distribution, Ventilation, and Exhaust Manuals; GA

Six manual s listing step-by-step procedures required for system startup,
operation, shutdown, and routine maintenance, at |east 2 weeks prior to
field training. The nmanuals shall include the manufacturer's nanme, nodel
nunmber, parts list, list of parts and tools that should be kept in stock by
the owner for routine maintenance including the name of a |ocal supplier
sinplified wiring and controls diagramnms, troubl eshooting guide, and
recomended service organi zation (including address and tel ephone nunber)
for each item of equipnment. Each service organization submtted shall be
capabl e of providing 4 hour onsite response to a service call on an

ener gency basis.

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Conmponents and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of products that are of a simlar
material, design and workmanshi p. The standard products shall have been in
satisfactory comrercial or industrial use for 2 years before bid opening
The 2-year experience shall include applications of conponents and

equi pnment under simlar circunstances and of simlar size. The 2 years
must be satisfactorily conpleted by a product which has been sold or is
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offered for sale on the comrercial market through advertisenents,

manuf acturers' catal ogs, or brochures. Products having |less than a 2-year
field service record will be acceptable if a certified record of
satisfactory field operation, for not |ess than 6000 hours excl usive of the
manuf acturer's factory tests, can be shown. The equi pnent itens shall be
supported by a service organi zation

2.2 ASBESTOS PRCHI BI TI ON
Asbest os and asbest os-contai ning products shall not be used
2.3 NANMEPLATES

Equi prrent shall have a naneplate that identifies the manufacturer's nane,
address, type or style, nodel or serial number, and catal og nunber.

2.4 EQUI PMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully encl osed
or guarded according to OSHA requirenents. High tenperature equipnment and
pi pi ng exposed to contact by personnel or where it creates a potential fire
hazard shall be properly guarded or covered with insulation of a type

speci fied. Catwal ks, operating platfornms, |adders, and guardrails shall be
provi ded where shown and shall be constructed according to Section 05500

M SCELLANEOUS METAL.

2.5 Pl PI NG COVPONENTS

Pi pi ng conponents shall be in accordance with section 15569 WATER AND STEAM
HEATING, O L, GAS OR BOTH; UP TO 20 MBTUH and section 15650 CENTRAL
REFRI GERATED Al R CONDI TI ONI NG SYSTEM

2.6 ELECTRI CAL WORK

El ectrical notor-driven equipnment specified shall be provided conplete with
nmotor, notor starter, and controls. Unless otherw se specified, electric
equi pnment, including wiring and notor efficiencies, shall be according to
Section 16415 ELECTRI CAL WORK, I NTERIOR. Electrical characteristics and
encl osure type shall be as shown. Unless otherw se indicated, notors of 1
hp and above shall be high efficiency type. Motor starters shall be

provi ded conplete with thermal overload protection and other appurtenances
necessary. Each notor shall be according to NEMA MG 1 and shall be of
sufficient size to drive the equi pment at the specified capacity w thout
exceedi ng the naneplate rating of the notor. Manual or automatic contro
and protective or signal devices required for the operation specified, and
any control wiring required for controls and devices, but not shown, shal
be provided. Where two-speed or variabl e-speed notors are indicated,
solid-state variabl e-speed controller nay be provided to acconplish the
sane function. Solid-state variabl e-speed controllers shall be utilized
for notors rated 10 hp or less. Adjustable frequency drives shall be used
for |larger notors.

2.7 CONTROLS

Controls shall be provided as specified in Section 15972 DI RECT DI G TAL
CONTROL SYSTEMS
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2.8 DUCTWORK COMPONENTS
2.8.1 Met al Duct wor k

All aspects of netal ductwork construction, including all fittings and
conponents, shall conply with SMACNA HVAC Duct Const Stds unl ess otherw se
specified. Elbows shall be radius type with a centerline radius of 1-1/2
times the width or dianeter of the duct where space permts. O herw se,

el bows having a mnimum radius equal to the width or dianeter of the duct
or square elbows with factory fabricated turning vanes nay be used. Static
pressure Class 1/2, 1, and 2 inch w.g. ductwork shall neet the

requi renments of Seal Class C. Class 3 through 10 inch shall neet the
requi renments of Seal Class A Sealants shall conformto fire hazard
classification specified in Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL
SYSTEMS. Pressure sensitive tape shall not be used as a sealant. Spira

| ock seam duct, and flat oval shall be nmade with duct seal ant and | ocked
with not |ess than 3 equally spaced drive screws or other approved nethods
i ndi cated in SMACNA HVAC Duct Const Stds. The sealant shall be applied to
the exposed nmle part of the fitting collar so that the sealer will be on
the inside of the joint and fully protected by the netal of the duct
fitting. One brush coat of the seal ant shall be applied over the outside
of the joint to at least 2 inch band width covering all screw heads and
joint gap. Dents in the nale portion of the slip fitting collar will not
be acceptable. Qutdoor air intake ducts and plenuns shall be fabricated
with watertight sol dered or brazed joints and seans.

2.8.1.1 Transitions

Diverging air flow transitions shall be made with each side pitched out a
mexi mum of 15 degrees, for an included angle of 30 degrees. Transitions
for converging air flow shall be nade with each side pitched in a nmaxi mum
of 30 degrees, for an included angle of 60 degrees, or shall be as

i ndi cated. Factory-fabricated reducing fittings for systens using round
duct sections when forned to the shape of the ASME short flow nozzle, need
not conply with the maxi num angl es specified

2.8.1.2 Metallic Flexible Duct

Metallic type duct shall be single-ply galvanized steel , self supporting
to 8 foot spans. Duct shall be of corrugated/interlocked, folded and
knurl ed type seam construction, bendable w thout danmage through 180 degrees
with a throat radius equal to 1/2 duct dianeter. Duct shall conformto UL
181and shall be rated for positive or negative working pressure of 15

i nches wat er gauge at 350 degrees F when duct is alum num and 650
degrees F when duct is galvani zed steel or stainless steel

2.8.1.3 I nsul at ed Nonnetallic Flexible Duct Runouts

Fl exi bl e duct runouts shall be used only where indicated. Runout |ength
shall be as shown on the draw ngs, but shall in no case exceed 10 feet.
Runouts shall be preinsulated, factory fabricated, and shall conply with
NFPA 90A and UL 181. Either field or factory applied vapor barrier shal

be provided. Where coil induction or high velocity units are supplied with
vertical air inlets, a streanmined and vaned and mitered el bow transition
pi ece shall be provided for connection to the flexible duct or hose. The

| ast el bow to these units, other than the vertical air inlet type, shall be
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a di e-stanped el bow and not a flexible connector. Insulated flexible
connectors may be used as runouts. The insulated material and vapor
barrier shall conformto the requirenents of Section 15080 THERMAL

| NSULATI ON FOR MECHANI CAL SYSTEMS. The insul ation material surface shal
not be exposed to the air stream

2.8.1. 4 General Service Duct Connectors

A flexible duct connector approxinmately 6 inches in width shall be

provi ded where sheet netal connections are nade to fans or where ducts of
dissimlar netals are connected. For round/oval ducts, the flexible
material shall be secured by stainless steel or zinc-coated, iron
clinch-type draw bands. For rectangul ar ducts, the flexible nmateria

| ocked to netal collars shall be installed using normal duct construction
net hods. The conposite connector system shall conply with UL 214 and be
classified as "flane-retarded fabrics” in UL Bld Mat Dir.

2.8.2 Fi brous G ass Ductwork

Fi brous gl ass ductwork shall not be used
2.8.3 Duct wor k Accessori es
2.8.3.1 Duct Access Doors

Access doors shall be provided in ductwork and pl enuns where indicated and
at all air flow neasuring primries, automatic danpers, fire danpers,
coils, thernostats, and other apparatus requiring service and inspection in
the duct system and unl ess otherwi se shown, shall conformto SMACNA HVAC
Duct Const Stds

Access doors shall be provided upstream and downstream of air flow
nmeasuring primaries and heating and cooling coils. Doors shall be mninmm
15 x 18 inches, unless otherwi se shown. Where duct size will not
accommodate this size door, the doors shall be made as | arge as
practicable. Doors 24 x 24 inches or larger shall be provided with
fasteners operable fromboth sides. Doors in insulated ducts shall be the
i nsul ated type

2.8.3.2 Fi re Danpers

Fire danpers shall be 1-1/2 hour fire rated unl ess otherw se indicated
Fire danpers shall conformto the requirenents of NFPA 90A and UL 555. The
Contractor shall performthe fire danper test as outlined in NFPA 90A. A
pressure relief danper shall be provided upstreamof the fire danper. |If
the ductwork connected to the fire danper is to be insulated then this
pressure relief danper shall be factory insulated. Fire danpers shall be
automati c operating type and shall have a dynamic rating suitable for the
mexi mum air velocity and pressure differential to which it will be

subj ected. Fire danpers shall be approved for the specific application,
and shall be installed according to their listing. Fire danpers shall be
equi pped with a steel sleeve or adequately sized frane installed in such a
manner that disruption of the attached ductwork, if any, will not inpair
the operation of the danmper. Sleeves or frames shall be equi pped with
perimeter nounting angles attached on both sides of the wall or floor
opening. Ductwork in fire-rated floor-ceiling or roof-ceiling assenbly
systens with air ducts that pierce the ceiling of the assenblies shall be
constructed in conformance with UL Fire Resist Dir. Fire danpers shall be
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curtain type with danper blades out of the air stream Danpers shall not

reduce the duct or the air transfer opening cross-sectional area. Danpers
shall be installed so that the centerline of the danper depth or thickness
is located in the centerline of the wall, partition or floor slab depth or
thickness. Unless otherwise indicated, the installation details given in

SMACNA Install Fire Danp HVAC and in manufacturer's instructions for fire

danpers shall be foll owed

2.8.3.3 Splitters and Manual Bal anci ng Danpers

Splitters and manual bal anci ng danpers shall be furnished with accessible
operating nechani snms. Where operators occur in finished portions of the
bui | di ng, operators shall be chromiumplated with all exposed edges
rounded. Splitters shall be operated by quadrant operators or 3/16 inch
rod brought through the side of the duct with | ocking setscrew and bushi ng
Two rods are required on splitters over 8 inches. Manual volunme contro
danpers shall be operated by | ocking-type quadrant operators. Danpers and
splitters shall be 2 gauges heavier than the duct in which installed
Unl ess otherwi se indicated, nultileaf danpers shall be opposed bl ade type
with maxi num bl ade wi dth of 12 inches. Access doors or panels shall be
provided for all conceal ed danper operators and | ocking setscrews. Unless
ot herwi se indicated, the | ocking-type quadrant operators for danpers, when
installed on ducts to be thermally insulated, shall be provided with
stand-of f mounting brackets, bases, or adapters to provide clearance
bet ween the duct surface and the operator not |ess than the thickness of
the insulation. Stand-off nounting itens shall be integral with the
operator or standard accessory of the danper manufacturer. Vol une danpers
shall be provi ded where indicated

2.8.3. 4 Air Defl ectors and Branch Connections

Air deflectors shall be provided at duct mounted supply outlets, at takeoff
or extension collars to supply outlets, and at 90 degree el bows, as well as
at locations as indicated on the draw ngs or otherw se specified. Conica
branch connections or 45 degree entry connections shall be used in |lieu of
defl ectors or extractors for branch connections. All air deflectors,
except those installed in 90 degree el bows, shall be provided with an
approved nmeans of adjustnment. Adjustnent shall be rmade fromeasily
accessi bl e neans inside the duct or froman adjustnment with sturdy | ock on
the face of the duct. When installed on ducts to be thermally insul ated,
external adjustments shall be provided with stand-off nounting brackets,
integral with the adjustnment device, to provide cl earance between the duct
surface and the adjustnment device not |ess than the thickness of the
thermal insulation. Air deflectors shall be factory-fabricated units

consi sting of curved turning vanes or |ouver blades designed to provide
uniformair distribution and change of direction with m ninum turbul ence or
pressure loss. Air deflectors shall be factory or field assenbled. Bl ade
air deflectors, also called blade air extractors, shall be approved factory
fabricated units consisting of equalizing grid and adjustabl e bl ade and

| ock. Adjustnent shall be easily made fromthe face of the diffuser or by
position adjustnment and | ock external to the duct. Stand-off brackets
shall be provided on insulated ducts and are described herein. Fixed air
defl ectors, also called turning vanes, shall be provided in 90 degree

el bows.

2.8. 4 Duct Sl eeves, Franmed Prepared Openings, Closure Collars
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2.8.4.1 Duct Sl eeves

Duct sl eeves shall be provided for round ducts 15 inches in dianeter or
| ess passing through floors, walls, ceilings, or roof, and installed during
construction of the floor, wall, ceiling, or roof. Round ducts |arger than
15 inches in dianeter and square, rectangular, and oval ducts passing
through floors, walls, ceilings, or roof shall be installed through franmed
prepared openi ngs. The Contractor shall be responsible for the proper size
and | ocation of sleeves and prepared openings. Sleeves and framed openi ngs
are also required where grilles, registers, and diffusers are installed at
the openings. Franed prepared openings shall be fabricated from 20 gauge
gal vani zed steel, unless otherw se indicated. Were sleeves are installed
in bearing walls or partitions, black steel pipe, ASTM A 53, Schedul e 20
shall be used. Sleeve shall provide 1 inch clearance between the duct and
the sleeve or 1 inch clearance between the insulation and the sleeve for
i nsul at ed ducts.

2.8.4.2 Framed Prepared Openi ngs

Openi ngs shall have 1 inch clearance between the duct and the opening or
1 inch clearance between the insulation and the opening for insulated ducts.

2.8.4.3 Cl osure Coll ars

Col lars shall be fabricated of gal vani zed sheet netal not less than 4

i nches wi de, unless otherwi se indicated, and shall be installed on exposed
ducts on each side of walls or floors where sleeves or prepared openi ngs
are provided. Collars shall be installed tight against surfaces. Collars
shall fit snugly around the duct or insulation. Sharp edges of the collar
around insul ated duct shall be ground snmooth to preclude tearing or
puncturing the insulation covering or vapor barrier. Collars for round
ducts 15 inches in dianeter or |less shall be fabricated from 20 gauge

gal vani zed steel. Collars for round ducts larger than 15 inches and
square, and rectangul ar ducts shall be fabricated from 18 gaugegal vani zed
steel. Collars shall be installed with fasteners on maxi mum 6 inch

centers, except that not less than 4 fasteners shall be used
2.8.5 Sound Attenuation Equi pnent
a. Sound Attenuators

Sound attenuators shall be provided as shown and schedul ed on the draw ngs
for each fan system The sound attenuators shall be factory fabricated and
shall be tested by an i ndependent |aboratory for sound and perfornance
characteristics. Net sound reduction shall be as indicated. Maxi num

perm ssible pressure drop shall be as scheduled. Attenuators shall be
constructed to be airtight when operating under an internal static pressure
of 10 inch water gauge. Air-side surface shall be capable of wthstanding
air velocity of 10,000 fpm The Contractor shall certify that the sound
reduction values specified will be obtained after the equipnment is
installed in the systemand coordinated with the sound information of the
system fan to be provided. Sound absorbing material shall conformto ASTM
C 1071, Type | or I1. Sound absorbing material shall neet the fire hazard
rating requirenments for insulation specified in Section 15080 THERMAL

| NSULATI ON FOR MECHANI CAL SYSTEMS. A duct transition section shall be
provi ded for connection to ductwork
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b. Acoustical Duct Liner:

Acoustical duct lining shall be fibrous glass designed exclusively for
l'i ni ng ductwork and shall conformto the requirenments of ASTM C 1071, Type

I and I'l. Liner conposition may be uniform density, graduated density, or
dual density, as standard with the manufacturer. Lining shall be coated,
not less than 1 inch thick. Wlere acoustical duct liner is used, liner or

conbi nation of liner and insulation applied to the exterior of the ductwork
shall be the thernmal equivalent of the insulation specified in Section 15080
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Duct sizes shown shall be

i ncreased to conpensate for the thickness of the lining used. 1In lieu of
sheet netal duct with field-applied acoustical |ining, acoustically

equi val ent |l engths of factory fabricated double-walled internally insul ated
duct with perforated liner may be provided. Net insertion |oss val ue,
static pressure drop, and air flow velocity capacity data shall be

certified by a nationally recogni zed i ndependent acoustical |aboratory.

2.8.6 Di ffusers, Registers, and Gilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or

al umi num and shall distribute the specified quantity of air evenly over
space intended wi thout causing noticeable drafts, air novenent faster than
50 fpmin occupied zone, or dead spots anywhere in the conditioned area
Qutlets for diffusion, spread, throw, and noise |level shall be as required
for specified performance. Performance shall be certified according to
ASHRAE 70. Inlets and outlets shall be sound rated and certified according
to ASHRAE 70. Sound power |evel shall be as indicated. Diffusers and

regi sters shall be provided with volune danper with accessi bl e operator,

unl ess otherwi se indicated; or if standard with the manufacturer, an
automatically controlled device will be acceptable. Vol une danpers shal

be opposed bl ade type for all diffusers and registers, except |inear slot

di ffusers. Linear slot diffusers shall be provided with round or

el liptical balancing danpers [ AM#1] |l ocated in the plenum boot inlet.

Where the inlet and outl et openings are located |ess than 7 feet above the
floor, they shall be protected by a grille or screen accordi ng to NFPA 90A.

2.8.6.1 Di ffusers

Diffuser types shall be as indicated. Ceiling nounted units shall be
furnished with anti-snudge devices, unless the diffuser unit mnimzes

cei ling snmudgi ng through design features. Diffusers shall be provided with
air deflectors of the type indicated. Air handling troffers or conbination
light and ceiling diffusers shall conformto the requirenments of UL El ec
Const Dir for the interchangeabl e use as cooled or heated air supply
diffusers or return air units. Ceiling nounted units shall be installed
with rinms tight against ceiling. Sponge rubber gaskets shall be provided
bet ween ceiling and surface nounted diffusers for air |eakage control
Suitable trimshall be provided for flush nmounted diffusers. Duct collar
connecting the duct to diffuser shall be airtight and shall not interfere
with volune controller. Return or exhaust units shall be simlar to supply
diffusers. Diffusers utilizing perforated plates shall not be used except
wher e indicated

2.8.6.2 Regi sters and Gilles

Units shall be four-way directional-control type, except that return and
exhaust registers may be fixed horizontal or vertical |ouver type simlar
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i n appearance to the supply register face. Registers shall be provided

wi th sponge-rubber gasket between flanges and wall or ceiling. Wall supply
registers shall be installed at least 6 inches below the ceiling unless

ot herwi se indicated. Return and exhaust registers shall be located 6

i nches above the floor unless otherw se indicated. Four-way directiona
control may be achieved by a grille face which can be rotated in 4
positions or by adjustnent of horizontal and vertical vanes. Gilles shal
be as specified for registers, w thout volune control danper.

2.8.7 Louvers

Louvers for installation in exterior walls which are associated with the
air supply and distribution systemshall be as specified in Section 07600
SHEET METALWORK, GENERAL

2.8.8 Roof Top Relief Air Penthouses

Relief air penthouses shall be fabricated from extruded al um num shapes.

Fi ni sh shall be anodized bronze. \Where structural nmenbers are hidden from
view, mll finish alumnumis acceptable. Louver blades shall be
accurately fitted and secured to franmes. Edges of |ouver blades shall be
shaped for rigidity and baffled to exclude driving rain. Louver bl ades
shall be fixed and drai nabl e. Reli ef penthouses shall be provided with bird
screen. Weighted, adjustable, horizontal barometric backdrafts shall be
provi ded across the full dinension of the opening. The penthouse sides or
roof shall be designed to allow easy renoval for access to baronetric
danper adjustnent. Penthouse size and capacity shall be as indicated
Baronetric danpers shall start to open at 0.03 inches WC. and shall be
fully open at 0.05 inches WC. Penthouses shall be provided with a factory
fabricated roof curb. Relief air penthouse |ouvers shall be tested by an

i ndependant testing |laboratory for water penetration in accordance with Air
Movenment and Control Association (AMCA) Standard 500. Water penetration
shall not exceed 0.01 ounces per square foot at a velocity of 1250 feet per
m nute when tested for 15 m nutes per AMCA Standard 500. Cor ner
connections shall be gasketed for watertight construction

2.8.9 Bird Screens and Franes

Bird screens shall conformto ASTM E 437, Type |, Class 1, 2 by 2 nesh,
0.063 inch dianeter alum numw re or 0.031 inch dianeter stainless stee
wire. Franmes shall be renovable type or stainless steel or extruded

al um num

2.9 Al R SYSTEMS EQUI PMENT
2.9.1 Fans

Fans shall be tested and rated according to AMCA 210. Fans nmay be
connected to the notors either directly or indirectly with V-belt drive.
V-belt drives shall be designed for not |ess than 120 percent of the
connected driving capacity. Mtor sheaves shall be variable pitch for 15
hp and bel ow and fixed pitch as defined by ARl CGuideline D. Variable pitch
sheaves shall be selected to drive the fan at a speed which will produce
the specified capacity when set at the approxi mate mi dpoint of the sheave
adj ustment. When fixed pitch sheaves are furnished, a replaceable sheave
shall be provi ded when needed to achi eve system air bal ance. Mdtors for
V-belt drives shall be provided with adjustable rails or bases. Renopvable
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nmetal guards shall be provided for all exposed V-belt drives, and
speed-test openings shall be provided at the center of all rotating shafts.
Fans shall be provided with personnel screens or guards on both suction
and supply ends, except that the screens need not be provided, unless
ot herwi se indicated, where ducts are connected to the fan. Fan and notor
assenblies shall be provided with vibration-isolation supports or nountings
as indicated. Vibration-isolation units shall be standard products with
publ i shed | oading ratings. Each fan shall be selected to produce the
capacity required at the fan static pressure indicated. Sound power |eve
shall be as indicated. The sound power |evel values shall be obtained
according to AMCA 300. Standard AMCA arrangenent, rotation, and di scharge
shall be as indicated

2.9.1.1 Centrifugal Fans

Centrifugal fans shall be fully enclosed, single-width single-inlet, or
doubl e-wi dt h doubl e-inlet, AMCA Pressure Class |, Il, or IlIl as required or
i ndi cated for the design system pressure. |Inpeller wheels shall be rigidly
constructed, accurately balanced both statically and dynam cally. Fan
wheel s over 36 inches in diameter shall have overhung pulleys and a
bearing on each side of the wheel. Fan wheels 36 inches or less in

di ameter may have one or nore extra |ong bearings between the fan wheel and
the drive. Bearings shall be sleeve type, self-aligning and self-oiling
with oil reservoirs, or precision self-aligning roller or ball-type with
accessi ble grease fittings or permanently lubricated type. Gease fittings
shall be connected to tubing and serviceable froma single accessible
point. Bearing life shall be L50 rated at not |ess than 200,000 hours as
defined by AFBMA Std 9 and AFBMA Std 11. Fan shafts shall be steel
accurately finished, and shall be provided with key seats and keys for

i npel l er hubs and fan pulleys. Each fan outlet shall be of anple
proportions and shall be designed for the attachnment of angles and bolts
for attaching flexible connections. Mtors, unless otherw se indicated,
shall not exceed 1800 rpm and shall have dri pproof enclosures. Motor
starters shall be indicated type with indicated encl osure

2.9.1.2 Panel Type Power Wall Ventilators

Fans shall be propeller type, assenbled on a reinforced netal panel with
venturi opening spun into panel. Fans with wheels |ess than 24 inches

di aneter shall be direct or V-belt driven and fans with wheels 24 inches
di ameter and | arger shall be V-belt drive type. Fans shall be furnished
with wall nmounting collar. Lubricated bearings shall be provided. Fans
shall be fitted with wheel and notor side netal or wi re guards which have a
corrosion-resistant finish. Mtor enclosure shall be dripproof type

Mot or operated backdraft danpers shall be provi ded where indicated

2.9.1.3 Centrifugal Type Power Roof Ventilators

Fans shall be direct or V-belt driven with backward inclined,
non-overl oadi ng wheel. Modtor conpartnent housing shall be hinged or
renovabl e and weat her proof, constructed of heavy gauge al um num Fans
shall be provided with birdscreen, disconnect switch, gravity or notorized
danpers, as indicated, roof curb, and extended base. Mdtors enclosure
shal |l be dripproof type

2.9.2 Coil s
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Coils shall be fin-and-tube type constructed of seamnl ess copper tubes and
copper fins mechanically bonded or soldered to the tubes. Copper tube wal
t hi ckness shall be a mininmmof 0.024 inches. Copper fins shall be

0. 0045 inch m nimumthickness. Casing and tube support sheets shall be not
lighter than 16 gauge gal vani zed steel, fornmed to provide structura
strength. When required, nultiple tube supports shall be provided to
prevent tube sag. Each coil shall be tested at the factory under water at
not |less than 400 psi air pressure and shall be suitable for 200 ps
wor ki ng pressure. Coils shall be nmounted for counterflow service. Coils
shall be rated and certified according to ARl 410.

2.9.2.1 Water Coils

Water coils shall be installed with a pitch of not |ess than 1/8 inch per
foot of the tube Iength toward the drain end. Headers shall be constructed
of cast iron, welded steel or copper. Each coil shall be provided with a
pl ugged vent and drain connection extendi ng through the unit casing

2.9.3 Air Filters

Air filters shall be listed according to requirenents of UL 900, except
hi gh efficiency particulate air filters of 99.97 percent efficiency by the
DOP Test nethod shall be as listed under the Label Service and shall neet
the requirements of UL 586

2.9.3.1 Ext ended Surface Pl eated Panel Filters

Filters shall be 2 inch depth, sectional, disposable type of the size

i ndi cated and shall have an average efficiency of 25 to 30 percent when

tested according to ASHRAE 52.1. Initial resistance at 500 feet per mnute
shall not exceed 0.36 inches water gauge. Filters shall be UL Class 2
Medi a shall be nonwoven cotton and synthetic fiber mat. A wire support

grid bonded to the nedia shall be attached to a noisture resistant

fiberboard frame. Al four edges of the filter nedia shall be bonded to

the inside of the frane to prevent air bypass and increase rigidity.

2.9.3.2 Filter Gauges

Filter gauges shall be dial type, diaphragmactuated draft and shall be
provided for all filter stations, including those filters which are
furnished as integral parts of factory fabricated air handling units.
Gauges shall be at least 3-7/8 inches in dianmeter, shall have white dials
with black figures, and graduations and shall have a m ninumrange of 1

i nch beyond the specified final resistance for the filter bank on which
each gauge is applied. Each gauge shall incorporate a screw operated zero
adj ustment and shall be furnished conplete with two static pressure tips
with integral conpression fittings, tw nolded plastic vent valves, two 5
foot mninumlengths of 1/4 inch dianmeter [al um num tubing, and al
hardwar e and accessories for gauge nounting

2.10 Al R HANDLI NG UNI TS
2.10.1 Fi el d-Fabricated Air Handling Units
Built-up units shall not be used

2.10.2 Factory-Fabricated Air Handling Units
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Units shall be as indicated. Units shall include fans, coils, airtight

i nsul ated casing, filter sections, noisture eilinnator sections where

i ndi cated, adjustable V-belt drives, belt guards for externally nounted
notors, access sections where indicated, m xing box, vibration-isolators,
and appurtenances required for specified operation. Vibration isolators
shall be as indicated. Each air handling unit shall have physica

di mensions suitable to fit space allotted to the unit and shall have the
capacity indicated. Air handling unit shall have published ratings based
on tests performed according to ARl 430.

2.10.2.1 Casi ngs

Casing sections shall be 2 inch double wall type constructed of a m ninmum
18 gauge gal vani zed steel, or 18 gauge steel outer casing protected with a
corrosion resistant paint finish according to paragraph FACTORY PAI NTI NG

I nner casing of double-wall units shall be mninmum 20 gauge solid

gal vani zed steel. Casing shall be designed and constructed with an
integral structural steel frame such that exterior panels are non-Ioad
bearing. Exterior panels shall be individually renovable. Renobval shal
not affect the structural integrity of the unit. Casings shall be provided
with inspection doors, access sections, and access doors as indicated

I nspection and access doors shall be insulated, fully gasketed, doubl e-wal
type, of a mininum 18 gauge outer and 20 gauge inner panels. Doors shal
be rigid and provided with heavy duty hinges and | atches. [Inspection doors
shall be a minimum 12 inches wide by 12 inches high. Access doors shal
be m nimum 24 inches wide and shall be the full height of the unit casing
or a mnimumof 6 ft., whichever is less. Access Sections shall be
according to paragraph AIR HANDLI NG UNITS. Drain pan shall be

doubl e-bott om type constructed of 16 gauge stainless steel, pitched to the
drain connection. Drain pans shall be constructed water tight, treated to
prevent corrosion, and designed for positive condensate drainage. Wen 2
or nore cooling coils are used, with one stacked above the other
condensate fromthe upper coils shall not flow across the face of | ower
coils. Internediate drain pans or condensate collection channels and
downspouts shall be provided, as required to carry condensate to the unit
drain pan out of the air stream and w thout noisture carryover. Each

casi ng section handling conditioned air shall be insulated with not |ess
than 1 inch thick, 1-1/2 pound density coated fibrous glass materia
having a thermal conductivity not greater than 0.23 Btu/hr-sf-F. Factory
applied fibrous glass insulation shall conformto ASTM C 1071, except that
the m nimum thi ckness and density requirenments do not apply, and shall neet
the requirenments of NFPA 90A. Foamtype insulation is not acceptable

Foil -faced insulation shall not be an acceptable substitute for use on
doubl e-wal | access doors and inspections doors and casing sections. Duct
liner material, coating, and adhesive shall conformto fire-hazard

requi renents specified in Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL
SYSTEMS. Exposed insul ation edges and joints where insulation panels are
butted together shall be protected with a nmetal nosing strip or shall be
coated to conformto nmeet erosion resistance requirenents of ASTM C 1071
A latched and hi nged i nspection door, shall be provided in the fan and coi
sections. Additional inspection doors, access doors and access sections
shall be provi ded where indicated

2.10.2.2 Heati ng and Cooling Coils

Coils shall be provided as specified in paragraph AlR SYSTEMS EQUI PMENT,
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for types indicated
2.10.2.3 Air Filters

Air filters shall be as specified in paragraph AlR SYSTEMS EQUI PMENT f or
types and thickness indicated

2.10.2. 4 Fans

Fans shall be double-inlet, centrifugal type with each fan in a separate
scroll. Fans and shafts shall be dynanically balanced prior to
installation into air handling unit, then the entire fan assenbly shall be
statically and dynami cally bal anced at the factory after it has been
installed in the air handling unit. Fans shall be nounted on steel shafts
accurately ground and finished. Fan bearings shall be seal ed agai nst dust
and dirt and shall be precision self-aligning ball or roller type. Bearing
life shall be L50 rated at not |ess than 200,000 hours as defined by AFBVA
Std 9 and AFBVA Std 11. Bearings shall be permanently |ubricated or
lubricated type with lubrication fittings readily accessible at the drive
side of the unit. Bearings shall be supported by structural shapes, or die
fornmed sheet structural nembers, or support plates securely attached to the
unit casing. Bearings may not be fastened directly to the unit sheet netal
casing. Fans and scrolls shall be furnished with coating indicated. Fans
shall be driven by a unit-nounted or a floor-nounted notor connected to
fans by V-belt drive conplete with belt guard for externally nounted
nmotors. Belt guards shall be the three sided enclosed type with solid or
expanded netal face. Belt drives shall be designed for not less than a 1.3
service factor based on notor naneplate rating. Mtor sheaves shall be
variable pitch for 25 hp and bel ow and fixed pitch above 25 hp as defined
by ARI Guideline D. Where fixed sheaves are required, variable pitch
sheaves may be used during air balance, but shall be replaced with an
appropriate fixed sheave after air balance is conpleted. Variable pitch
sheaves shall be selected to drive the fan at a speed that will produce the
specified capacity when set at the approxi mate nmidpoint of the sheave

adj ustnment. Motors for V-belt drives shall be provided with adjustable
bases. Fan notors shall have open enclosures. Mtor starters shall be
Vari abl e Speed Controller type with general - purpose enclosure. Unit fan or
fans shall be selected to produce the required capacity at the fan static
pressure. Sound power |evel shall be as indicated. The sound power |eve
val ues shall be obtained according to AMCA 300 or ASHRAE 68

2.10.2.5 Access Sections and Filter/M xi ng Boxes
Access sections shall be provided where indicated and shall be furnished
with access doors as shown. Access sections and filter/m xi ng boxes shal
be constructed in a manner identical to the remainder of the unit casing
and shall be equi pped with access doors. M xing boxes shall be designed to
mnimze air stratification and to pronote thorough m xing of the air
streans.

2.10.2.6 Danper s
Danpers shall be as specified in paragraph CONTROLS

2.10.2. 7 Vari abl e Frequency Drive Unit

Unit shall be solid state with adjustable frequency and vol tage,
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t hree- phase out put capable of driving standard NEMA cl ass B induction
nmotors. The drives shall utilize diode bridge rectifying circuitry with
either variable voltage or pulse wi dth nodul ati on DC to AC convertors.
Silicon controlled rectifiers (SCR) that are phased back shall not be used
inrectifying circuitry. The drives shall be designed to be used on
vari abl e torque | oads and shall be capable of providing sufficient torque
to allow the notor to break away fromrest upon first application of power.
Unit shall be rated for 60 Hz, three-phase systens, capable of operating
within voltage paraneters of plus 10 to m nus 15 percent of rated |ine
voltage, and be rated for the full |oad anps of the maximum HP within its
class. Each unit shall be factory tested at maxi nrum HP, rated full | oad
current and at an anbient of 40 degrees C for a period of not |ess than 24
hours. |If a conponent fails, it shall be replaced and the test restarted
for the full tine period. The unit shall not add any current or voltage
transients to the input AC power distribution systemnor shall the
controller be affected by transients from ot her devices on the AC power
distribution system Unit shall be protected to conply with ANSI C37.90.1
CGui de for Surge Wthstand Capability (SWC) Test (2,500 volts for 1 minute)
and UL 508 Electrical Industrial Control Equi pnent.

Vari abl e Frequency Drive Units shall have the follow ng features:

a. | sol ated power for control circuits.

b. Manual |y resettable notor overload protection for each phase.
c. Adj ustable current limting circuitry to provide soft notor
starting. Maximm starting current shall not exceed 200 percent
of notor full |oad current.

d. I ndependent accel arati on and decel eration time adjustnent,

manual |y adjustable from2 to 30 seconds. Set tiners to the
equi pment manufacturer's recomrended time in the above range.

e. Provide 4 to 20 mA current follower circuitry for interface
with pressure sensor and transmitter devices.

f. Automatic frequency adjustnment from20 Hz to 60 Hz.

g. By-pass starter with circuitry to protect and isolate the
vari abl e speed controller. When the variable speed controller is
in the by-pass node the solid-state conponents shall be isolated
fromthe power supply on both the |line and notor side.

h. Controller efficiency at any speed shall be not |ess than 92
percent.

i At 100 percent speed the input power factor shall not be |ess
than 0.95 and shall not be |less than 0.90 at any other speed.

j - Door interl ocked fused safety di sconnect or door interlocked
circuit breaker switch shall disconnect all input power.

k. Two N.O and two N.C. dry contacts rated 120 volts, 10
anperes, 60 Hz for renote indication of the follow ng: <controller
system shutdown with auto restart, system shutdown wi thout auto
restart, and system running.
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l. Limt harmonic distortion produced by the unit to no nore
than 3 percent voltage at 100 percent at any speed.

m Controllers shall have circuitry to initiate an orderly
shutdown after the notor stops spinning and when conditions are
corrected. The controller shall not be damaged by the foll ow ng
el ectrical disturbances:

1. I ncorrect phase sequence.

2. Si ngl e phasi ng.

3. Over voltage in excess of 10 percent.
4. Under voltage in excess of 15 percent.
5. Runni ng over current above 150 percent (shall not

automatically reset for this condition).

6. I nst ant aneous over current above 150 percent (shall not
automatically reset for this condition).

7. Surge voltage in excess of 1,000 volts.

8. Short duration power outages of 12 cycles or |ess
(i.e., distribution line switching, generator testing, automatic
transfer switch operations).

n. Units shall have the foll ow ng door-nounted accessories:

1. AC Power |ight.

2. Amreter (RMS notor current).

3. Hand- Of f - Aut omati c switch.

4. Manual speed HAND node.

5. System protection light indicating that the system has
shutdown and will not automatically restart.

6. System protection light indicating that the system has
shutdown, but will restart when conditions return to normal.

7. Manual vari abl e speed controller by-pass swi tch when
required.

8. Di aghostic shutdown indicator lights for each shutdown
condi tion.

2.11 TERM NAL UNI TS

2.11.1 Variable Air Volume (VAV) Units
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VAV term nal units shall be the type, size, and capacity shown and shall be
mounted in the ceiling and shall be suitable for single or dual duct system
applications. Actuators and controls shall be as specified in paragraph
CONTROLS. Unit encl osures shall be constructed of gal vani zed steel not

i ghter than 22 gauge or alum num sheet not lighter than 18 gauge. Single
or nmultiple discharge outlets shall be provided as required. Units with
flowlimters are not acceptable. Unit air volune shall be factory preset
and readily field adjustable w thout special tools. Reheat coils shall be
provided as indicated. A flow chart shall be attached to each unit.
Acoustic performance of the termnal units shall be based upon units tested
according to ARl 880. Sound power |evel shall be as indicated. Discharge
sound power shall be shown for mninumand 1-1/2 i nches water gauge inlet
static pressure. Acoustical lining shall be according to NFPA 90A.

2.11.1.1 Vari abl e Vol ume, Single Duct

Vari abl e volunme, single duct, terminal units shall be provided with a
calibrated air volune sensing device, air valve or danper, actuator, and
accessory relays. Units shall control air volune to within plus or minus 5
percent of each air set point volune as deternm ned by the thernostat with
variations in inlet pressures from 3/4 to 6 inch water gauge. Interna
resi stance of units shall not exceed 0.4 inch water gauge at maxi mum fl ow
range. External differential pressure taps separate fromthe contro
pressure taps shall be provided for air flow nmeasurenent with a 0 to 1

i nch wat er gauge range. Unit volune controller shall utilize an electronic
inlet flow velocity sensor, electronic controller, electronic air valve
actuator and 24V electric two position hydronic val ve operators.

El ectronic VAV controller shall be matched with the el ectronic space
tenperature sensor. All VAV box electronic controllers shall be
functionally interconnected to provide the capability to read all contro
val ues of any VAV terninal from any thernosensor |ocation electronically
through a hand held display unit or |aptop conputer. Three hand held

di splay units shall be provided and dilivered at the conmm ssioning wal k

t hr ough.

The VAV controls shall additionally include an infra-red room occupancy
sensor in the conference room's). The occupancy sensor shall provide two
contact closures when occupancy is sensed. One contact shall be used to
all ow the VAV box to open above the mninmumairflow quantity. The second
contact shall be used to provide (with signal potentionmeter or DDC

equi valent) a CPA offset to the AHU outside air flow control which will

i ncrease the outside air to the facility.

2.11.1.2 [ AM#3] DELETED

2.11.1.3 Reheat Units

a. Hot Water Coils: Hot-water coils shall be fin-and-tube type
constructed of seam ess copper tubes and copper or alum numfins
mechani cal |y bonded or soldered to the tubes. Headers shall be
constructed of cast iron, welded steel or copper. Casing and tube
support sheets shall be 16 gauge, gal vani zed steel, forned to
provide structural strength. Tubes shall be correctly circuited
for proper water velocity w thout excessive pressure drop and they
shal | be drainable where required or indicated. At the factory,

SECTI ON 15895 Page 23



Ft Hood Sol di er Service Center FHSC1
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0021

each coil shall be tested at not less than 250 psi air pressure
and shall be suitable for 200 psi working pressure. Drainable
coils shall be installed in the air handling units with a pitch of
not less than 1/8 inch per foot of tube length toward the drain
end. Coils shall conformto the provisions of ARl 410.

2.12 FACTORY PAI NTI NG

Units which are not of gal vani zed construction according to ASTM A 123/ A
123M or ASTM A 924/ A 924M shal |l be factory painted with a corrosion
resisting paint finish. Internal and external ferrous netal surfaces shal
be cl eaned, phosphati zed and coated with a paint finish which has been
tested according to ASTM B 117, ASTM D 1654, and ASTM D 3359. Evi dence of
sati sfactory paint performance for a mni num of 125 hours for units to be
install ed i ndoors and 500 hours for units to be installed outdoors shall be
subm tted. Rating of failure at the scribe mark shall be not |ess than 6,
average creepage not greater than 1/8 inch. Rating of the inscribed area
shall not be less than 10, no failure. On units constructed of gal vani zed
steel which have been wel ded, exterior surfaces of welds or welds that have
burned through fromthe interior shall receive a final shop docket of
zinc-rich protective paint according to ASTM D 520 Type |

PART 3 EXECUTI ON
3.1 I NSTALLATI ON

Work shall be installed as shown and according to the manufacturer's
di agranms and recomrendati ons.

3.1.1 Pi pi ng

Pipe and fitting installation shall be in accordance with section 15569
WATER AND STEAM HEATI NG, O L, GAS OR BOTH; UP TO 20 MBTUH and section 15650
CENTRAL REFRI GERATED Al R- CONDI TI ONI NG SYSTEM

3.1.2 Condensate Drain Lines

Wat er seals shall be provided in the condensate drain fromall units. The
depth of each seal shall be 2 inches plus the nunber of inches, neasured
in water gauge, of the total static pressure rating of the unit to which
the drain is connected. Water seals shall be constructed of 2 tees and an
appropriate U-bend with the open end of each tee plugged. Pipe cap or plug
cl eanouts shall be provided where indicated. Drains indicated to connect
to the sanitary waste system shall be connected by an indirect waste
fitting. Air conditioner drain lines shall be insulated as specified in
Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

3.1.3 Equi prrent and Installation

Franmes and supports shall be provided for tanks, conpressors, punps,

val ves, air handling units, fans, coils, danpers, and other simlar itens
requi ring supports. Air handling units shall be floor nounted or ceiling
hung, as indicated. The nethod of anchoring and fastening shall be as
detail ed. Floor-nmounted equi pment, unless otherw se indicated, shall be
set on not less than 6 inch concrete pads or curbs doweled in place
Concrete foundations for circulating punps shall be heavy enough to
mnimze the intensity of the vibrations transnmitted to the piping and the
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surroundi ng structure, as recomrended in witing by the punp manufacturer
In lieu of a concrete pad foundation, a concrete pedestal block with

i sol ators placed between the pedestal block and the floor may be provided
The concrete foundation or concrete pedestal block shall be of a nass not
|l ess than three tines the wei ght of the conponents to be supported. Lines
connected to the punp nounted on pedestal blocks shall be provided with
flexible connectors. Foundation drawi ngs, bolt-setting information, and
foundation bolts shall be furnished prior to concrete foundation
construction for all equipnent indicated or required to have concrete
foundations. Concrete for foundations shall be as specified in Section
03300 CAST- I N- PLACE STRUCTURAL CONCRETE

3.1. 4 Access Panel s

Access panels shall be provided for conceal ed val ves, vents, controls,
danpers, and itens requiring inspection or nmaintenance. Access panels
shall be of sufficient size and | ocated so that the conceal ed itens nay be
servi ced and mai ntai ned or conpletely renoved and repl aced. Access panels
shall be as specified in Section 05500 M SCELLANEQUS METALS

3.1.5 Fl exi bl e Connectors

Pre-insul ated flexible connectors and flexible duct shall be attached to
ot her conponents in accordance with the latest printed instructions of the
manuf acturer to ensure a vapor tight joint. Hangers, when required to
suspend the connectors, shall be of the type recommended by the connector
or duct manufacturer and shall be provided at the intervals reconmended.

3.1.6 Sl eeved and Framed QOpeni ngs

Space between the sleeved or franmed opening and the duct or the duct

i nsul ation shall be packed as specified in Section 07840 FI RESTOPPI NG f or
fire rated penetrations. For non-fire rated penetrations, the space shal
be packed as specified in Section 07900 JO NT SEALI NG

3.1.7 Met al Duct wor k

Installation shall be according to SMACNA HVAC Duct Const Stds unless

ot herwi se indicated. Duct supports for sheet nmetal ductwork shall be
according to SMACNA HVAC Duct Const Stds, unless otherw se specified.
Friction beam cl anps indicated i n SMACNA HVAC Duct Const Stds shall not be
used. Risers on high velocity ducts shall be anchored in the center of the
vertical run to allow ends of riser to nove due to thermal expansion
Supports on the risers shall allow free vertical novenent of the duct.
Supports shall be attached only to structural fram ng nenbers and concrete
sl abs. Supports shall not be anchored to netal decking unless a neans is
provi ded and approved for preventing the anchor from puncturing the netal
decki ng. Where supports are required between structural fram ng nenbers,
suitable internediate nmetal fram ng shall be provided. Were C-clanps are
used, retainer clips shall be provided

3.1.7.1 Li ght Duty Corrosive Exhaust Ductwork
Li ght duty corrosive exhaust ductwork shall be type 304 stainless steel

3.1.8 Acousti cal Duct Lining
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Lining shall be applied in cut-to-size pieces attached to the interior of
the duct with nonflammable fire resistant adhesive confornmng to ASTM C 916,
Type |, NFPA 90A, UL 723, and ASTM E 84. Top and bottom pi eces shall |ap
the side pieces and shall be secured with wel ded pins, adhered clips of
nmetal, nylon, or high inpact plastic, and speed washers or wel di ng cup-head
pins installed according to SMACNA HVAC Duct Const Stds. Wl ded pins,

cup- head pins, or adhered clips shall not distort the duct, burn through
nor mar the finish or the surface of the duct. Pins and washers shall be
flush with the surfaces of the duct |liner and all breaks and punctures of
the duct liner coating shall be sealed with the nonflanmable, fire

resi stant adhesive. Exposed edges of the liner at the duct ends and at
other joints where the lining will be subject to erosion shall be coated
with a heavy brush coat of the nonflammable, fire resistant adhesive, to
prevent del am nation of glass fibers. Duct liner may be applied to fl at
sheet netal prior to form ng duct through the sheet metal brake. Lining at
the top and bottom surfaces of the duct shall be additionally secured by
wel ded pins or adhered clips as specified for cut-to-size pieces. O her
nmet hods indicated i n SMACNA HVAC Duct Const Stds to obtain proper
installation of duct liners in sheet netal ducts, including adhesives and
fasteners, will be acceptable

3.1.9 I nsul ati on

Thi ckness and application of insulation materials for ductwork, piping, and
equi pnment shall be according to Section 15080 THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS. Qutdoor air intake ducts and plenuns shall be
externally insul ated

3.1.10 Duct Test Hol es

Holes with cl osures or threaded holes with plugs shall be provided in ducts
and plenuns as indicated or where necessary for the use of pitot tube in
bal ancing the air system Extensions, conplete with cap or plug, shall be
provi ded where the ducts are insul ated

3.1. 11 Power Roof Ventil ator Munti ng
Foamed 1/2 inch thick, closed-cell, flexible elastonmer insulation shal
cover width of roof curb nounting flange. Were wood nailers are used,
hol es shall be pre-drilled for fasteners.

3.1.12 Power Transm ssion Conmponents Adjust nment
V-belts and sheaves shall be tested for proper alignnent and tension prior
to operation and after 72 hours of operation at final speed. Belts on
drive side shall be uniformy |oaded, not bouncing. Alignnment of direct
driven couplings shall be to within 50 percent of manufacturer's nmaxi mum
al | owabl e range of nisalignment.

3.2 FI ELD PAI NTI NG AND COLOR CODE MARKI NG
Fi nish painting of itens only prinmed at the factory, surfaces not
specifically noted otherwi se, and col or code marking for piping shall be as

specified in Section 09900 PAI NTI NG GENERAL

3.3 Pl PI NG HYDROSTATI C TEST
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After cleaning, water piping shall be hydrostatically tested at a pressure
equal to 150 percent of the total system operating pressure for period of
time sufficient to inspect every joint in the systemand in no case |ess
than 2 hours. Leaks shall be repaired and piping retested until test is
successful. No |loss of pressure will be allowed. Leaks shall be repaired
by re-wel ding or replacing pipe or fittings. Caulking of joints will not
be permtted. Concealed and insulated piping shall be tested in place

bef ore covering or concealing

3.4 DUCTWORK LEAK TEST

Ductwork | eak test shall be perfornmed for the entire supply air

di stribution system from and including air handler fan section to and

i ncluding the VAV termi nal unit discharge. Test procedure shall be to

operate the systemto naintain a duct static pressure of 1.75 inches WC

at the duct static pressure sensor while all VAV termnal units ar set to

their normal mnimum position. The standard of acceptance is no audible

| eak detectable by human ear and no sensible | eak detectabl e by human hand
I f di sagreenment exist about the presence of a |eak, the questionable area

shall be subject to a soap bubble test. Appearance of grow ng bubbles

i ndicates the need for additional sealant. Ductwork |eak test shall be

conpleted with satisfactory results prior to applying insulation to

duct wor k exterior.

3.5 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of foreign
matter. A permanent bypass shall be provided for air handler water coils
to prevent flushing water from passing through coils. Strainers and val ves
shall be thoroughly cleaned. Prior to testing and bal ancing, air shall be
renmoved from water systens by operating the air vents. Tenporary neasures,
such as piping the overflow fromvents to a collecting vessel shall be
taken to avoid water damage during the venting process. Air vents shall be
pl ugged or capped after the system has been vented. Inside of air term na
units, ducts, plenuns, and casing shall be thoroughly cleaned of debris and
bl own free of small particles of rubbish and dust and then shall be vacuum
cl eaned before installing outlet faces. Equipnent shall be w ped cl ean,
with traces of oil, dust, dirt, or paint spots renoved. Tenporary filters
shall be provided prior to startup of all fans that are operated during
construction, and new filters shall be installed after all construction
dirt has been renoved fromthe building, and the ducts, plenuns, casings,
and other itens specified have been vacuum cl eaned. System shall be

mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as recommended by the

manuf acturer. Belts shall be tightened to proper tension. Control valves
and ot her niscell aneous equi pnent requiring adjustnment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to nmeet specified conditions.

3.6 TESTI NG, ADJUSTI NG, AND BALANCI NG
Testing, adjusting, and bal ancing shall be as specified in Section 15990
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS. Testing, adjusting, and
bal anci ng shall begin only when the air supply and distribution, including

controls, has been conpleted, with the exception of perfornmance tests.

3.7 PERFORMANCE TESTS
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After testing, adjusting, and bal anci ng has been conpl eted as specifi ed,
each system shall be tested as a whole to see that all itens performas
integral parts of the system and tenperatures and conditions are evenly
controll ed throughout the building. Corrections and adjustnents shall be
made as necessary to produce the conditions indicated or specified
Capacity tests and general operating tests shall be conducted by an

experi enced engi neer. Tests shall cover a period of not |less than 5 days
for each system and shall denonstrate that the entire systemis functioning
according to the specifications. Coincidental chart recordings shall be
made at points indicated on the drawings for the duration of the tine
period and shall record the tenperature at space thernostats or space
sensors, the hum dity at space hum di stats or space sensors and the anbi ent
tenmperature and hunmidity in a shaded and weat her protected area

3.8 FI ELD TRAI NI NG

The Contractor shall conduct a training course for operating and

maei nt enance personnel as designated by the Contracting O ficer. Training
shall be provided for a period of 16 hours of normal working tinme and shal
start after the systemis functionally conplete but prior to the
performance tests. The field instruction shall cover all of the itens
contained in the approved Operating and Mai ntenance | nstructions.

-- End of Section --
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SECTI ON 16415
ELECTRI CAL WORK, | NTERI OR
08/ 96
PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Cl12.1 (1995) Code for Electricity Metering

ANSI Cl12.4 (1984; R 1996) Mechani cal Demand Regi sters
ANSI C12.10 (1997) El ectronmechani cal Watthour Meters
ANSI Cl12.11 (1987; R 1993) Instrunment Transfornmers for

Revenue Metering, 10 kV BIL Through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

ANSI C37.16 (1997) Low Vol tage Power Circuit Breakers
and AC Power Circuit Protectors -
Preferred Ratings, Rel ated Requirenents,
and Applicati on Recomrendati ons

ANSI C39.1 (1981; R 1992) Requirenents for Electrica
Anal og Indicating Instrunents

ANSI C57.12.10 (1988) Safety Requirenents for
Transforners 230 kV and Bel ow 833/ 958
Through 8333/10417 kVA, Single-Phase, and
750/ 862 Through 60 000/80 000/ 100 000 kVA,
Thr ee- Phase Wt hout Load Tap Charging; and
3750/ 4687 Through 60 000/80 000/100 000
kVA Wth Load Tap Charging

ANSI C57.12.13 (1982) Conformance Requirenments for
Liquid-Filled Transfornmers Used in Unit
Installations, Including Unit Substations

ANSI C57.12. 27 (1982) Conformance Requirenments for
Liquid-Filled Distribution Transformers
Used in Pad-Munted Installations,
I ncluding Unit Substations

ANSI C57.12.50 (1981; R 1989) Ventilated Dry-type
Di stribution Transformers 1 to 500 kVA,
Si ngl e- Phase; and 15 to 500 kVA,
Thr ee- Phase with Hi gh-Voltage 601 to 34
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ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

C78.

C78.

C78.

C78.

C78.

C78.

C78.

C78.

C78.

C78.

C78.

C80.

.12.51

.12.52

.12.70

20

21

1350

1351

1352

1355

1375

1376

2A

2B

Service Center
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500 Volts, Low Voltage 120 to 600 Volts

(1981; R 1989) Ventilated Dry-Type Power
Transfornmers, 501 kVA and Larger,

Thr ee- Phase, with Hi gh-Voltage 601 to 34
500 Volts, Low Voltage 208Y/ 120 to 4160

Vol ts

(1981; R 1989) Seal ed Dry-Type Power
Transfornmers, 501 kVA and Larger,

Thr ee- Phase with Hi gh-Voltage 601 to 34
500 Volts, Low Voltage 208Y/ 120 to 4160
Vol ts

(1978; R 1993) Term nal Markings and
Connections for Distribution and Power
Transfornmers

(1991; Cr8.1a; R 1996) Fluorescent Lanps -
Rapi d-Start Types - Di nensi onal and
El ectrical Characteristics

(1995) Electric Lanmps - Characteristics of
I ncandescent Lanps A, G PS, and Simlar
Shapes with E26 Medi um Screw Bases

(1995) Physical and Electrica
Characteristics - Incandescent Lanps - PAR
and R Shapes

(1990) 400-Watt, 100-Volt, Sb1
Si ngl e- Ended Hi gh- Pressure Sodi um Lanps

(1989) 250-Watt, 100-Volt S50 Singl e- Ended
Hi gh- Pressure Sodi um Lanps

(1990) 1000-watt, 250-Volt, S52
Si ngl e- Ended Hi gh- Pressure Sodi um Lanps

(1989) 150-watt, 55-Volt S55 Hi gh-Pressure
Sodi um Lanps

(1996) 400-wWatt, M9 Singl e- Ended
Met al - Hal i de | anps

(1996) 1000-wWatt, M4A7 Singl e- Ended
Met al - Hal i de Lanps

(1991) 18 & 26- Watt, Compact Fl uorescent
Quad Tube Lanps

(1992) 9 & 13-Watt, Conpact Fluorescent
Quad Tube Lanps

(1995) Rigid Al um num Condui t

(1997) Specifications for Fluorescent Lanp
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Bal | asts
ANSI C82. 4 (1992) Ball asts for
Hi gh-1ntensity-Di scharge and Low Pressure

Sodi um Lanps (Ml tipl e-Supply Type)

ANSI C135. 30 (1988) Zinc-Coated Ferrous Ground Rods for
Over head or Underground Line Construction

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
Conductors, Hard, Medium Hard, or Soft

ASTM D 709 (1992; R 1997) Lam nated Thernosetting
Mat eri al s
ASTM D 4059 (1996) Anal ysis of Polychlorinated

Bi phenyls in Insulating Liquids by Gas
Chr omat ogr aphy

CODE OF FEDERAL REGULATI ONS ( CFR)

47 CFR 18 Industrial, Scientific, and Medica
Equi prrent

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

| EEE C37.13 (1990; R 1995) Low Voltage AC Power
Circuit Breakers Used in Encl osures

| EEE C37.20.1 (1993) Metal - Encl osed Low Vol t age Power
Circuit-Breaker Switchgear

| EEE C57.12. 00 (1993) | EEE Standard General Requirenents
for Liquid-Imrersed Distribution, Power,
and Regul ati ng Transfornmers

| EEE C57.12. 80 (1996) Term nol ogy for Power and
Di stribution Transformers

| EEE C57.12.90 (1993) Test Code for Liquid-Imrersed
Di stribution, Power, and Regul ating
Transfornmers and Guide for Short-Circuit
Testing of Distribution and Power
Transforners

| EEE C57.13 (1993) Instrunment Transformers

| EEE C57.98 (1993) Guide for Transfornmer |npulse Tests

| EEE C57. 100 (1986; R 1992) Test Procedure for Ther mal
Eval uation of O l-lInmrersed Distribution
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| EEE

| EEE

| EEE

| EEE

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

C62. 41

Std 81

Std 242

Std 399

Transfornmers

(1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

(1983) Guide for Measuring Earth
Resistivity, G ound |Inpedance, and Earth
Surface Potentials of a G ound System
(Part 1)

(1986; R 1991) Recomrended Practice for
Protecti on and Coordi nati on of Industria
and Commrerci al Power Systens

(1997) Recomrended Practice for Industria
and Commerci al Power Systens Anal ysis

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

250

AB 1

BU 1

FU 1

ICS 1

ICS 2

LE 4

MG 1

MG 10

s 1

cs 2

(1991) Encl osures for Electrical Equiprment
(1000 Volts Maxi num)

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

(1994) Busways

(1986) Low Voltage Cartridge Fuses
(1993) Industrial Control and Systens
(1993) Industrial Control and Systemns
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 Systemns
Encl osur es

(1987) Recessed Luminaires, Ceiling
Conpatibility

(1993; Rev 1; Rev 2; Rev 3; Rev 4) Mdtors
and Cenerators

(1994) Energy Managenent Gui de for
Sel ection and Use of Pol yphase Motors

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

(1986; Errata Aug 1986; R 1991)
Nonmetal lic Qutl et Boxes, Device Boxes,
Covers and Box Supports
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NEMA PB 1

NEMA PB 2

NEMA PE 5

NEMA RN 1

NEMA SG 3

NEMA ST 20

NEMA TC 2

NEMA TC 13

NEMA VE 1

NEMA WD 1

NEMA WD 6

(1995) Panel boards

(1995) Deadfront Distribution Swtchboards
(1996) Utility Type Battery Chargers
(1989) Pol yvinyl-Chloride (PVC) Externally
Coated Gal vani zed Rigid Steel Conduit and
I nternmedi ate Metal Conduit

(1995) Power Switching Equi pnent

(1992) Dry-Type Transformers for General
Applications

(1990) Electrical Polyvinyl Chloride (PVC
Tubi ng (EPT) and Conduit (EPC-40 and

EPC- 80)

(1993) Electrical Nonmetallic Tubing (ENT)
(1996) Metal Cable Tray Systemns

(1983; R 1989) General Requirenents for
W ring Devices

(1988) Wring Devices - Dinensional
Requi renment s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70

NFPA 101

(1999) National Electrical Code

(1997; Errata 97-1; TIA 97-1) Life Safety
Code

UNDERVWRI TERS LABORATORI ES (UL)

UL 1

uL 4

UL 5

UL 6

UL 20

UL 44

UL 50

(1993; Rev thru Jan 1995) Fl exible Metal
Condui t

(1996) Arnored Cable
(1996) Surface Metal Raceways and Fittings
(1997) Rigid Metal Conduit

(1995; Rev thru Cct 1998) Ceneral -Use Snap
Swi t ches

(1997; Rev Mar 1999) Thernoset-Insul ated
W res and Cabl es

(1995; Rev thru GCct 1997) Encl osures for
El ectrical Equi pnent
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

67

83

98

198B

198C

198D

198E

198G

198H

198L

360

467

486A

486B

486C

486E

489

498

506

508

(1993; Rev thru Nov 1995) Panel boards

(1998) Thernopl astic-lnsul ated Wres and
Cabl es

(1994; R thru Jun 1998) Encl osed and
Dead- Front Swi tches

(1995) Class H Fuses

(1986; Rev thru Feb 1998)

Hi gh- 1 nterrupting-Capacity Fuses,
Current-Linmting Types

(1995) Cass K Fuses

(1988; Rev Jul 1988) C ass R Fuses

(1988; Rev May 1988) Fuses for
Suppl ementary Overcurrent Protection

(1988; Rev thru Nov 1993) Class T Fuses

(1995; Rev May 1995) D C Fuses for
I ndustrial Use

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

(1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

(1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conductors

(1997; Rev Jun 1997) Wre Connectors for
Use with Al um num Conduct ors

(1997; Rev thru Aug 1998) Splicing Wre
Connectors

(1994; Rev thru Feb 1997) Equi prent Wri ng
Term nals for Use with Al um num and/ or
Copper Conductors

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

(1996; Rev thru Sep 1998) Attachment Pl ugs
and Receptacl es

(1994; Rev Cct 1997) Specialty Transforners

(1999) Industrial Control Equi pnent
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UL 510 (1994; Rev thru Apr 1998) Pol yviny
Chl ori de, Polyethyl ene, and Rubber
I nsul ating Tape

UL 512 (1993; R Dec 1995) Fusehol ders

UL 514A (1996; Rev Jul 1998) Metallic Qutlet Boxes

UL 514B (1997; Rev COct 1998) Fittings for Cable
and Condui t

UL 514C (1996; R Sep 1998) Nonnetallic Qutl et

Boxes, Fl ush-Device Boxes, and Covers

UL 542 (1994; Rev thru Jul 1998) Lanphol ders,
Starters, and Starter Hol ders for
Fl uorescent Lanps

UL 651 (1995; Rev thru Cct 1998) Schedul e 40 and
80 Rigid PVC Conduit

UL 651A (1995; Rev thru Apr 1998) Type EB and A
Ri gid PVC Conduit and HDPE Conduit

UL 674 (1994; Rev thru Cct 1998) Electric Mtors
and CGenerators for Use in Division 1
Hazar dous (Cl assified) Locations

UL 698 (1999)) Industrial Control Equipment for
Use in Hazardous (C assified) Locations

UL 719 (1999) Nonnetallic-Sheathed Cabl es

UL 797 (1993; Rev thru Mar 1997) Electrica
Metal I'i ¢ Tubi ng

UL 817 (1994; Rev thru Jul 1998) Cord Sets and
Power - Suppl y Cor ds

UL 844 (1995; Rev thru Aug 1997) Electric
Lighting Fixtures for Use in Hazardous
(Classified) Locations

UL 845 (1995; Rev Feb 1996) Motor Control Centers
UL 854 (1996; Rev Apr 1998) Service-Entrance

Cabl es
UL 857 (1994; Rev thru May 1999) Busways and

Associ ated Fittings

UL 869A (1998) Reference Standard for Service
Equi prrent
UL 877 (1993; Rev thru May 1997) Circuit Breakers

and Circuit-Breaker Enclosures for Use in
Hazar dous (Cl assified) Locations
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

886

891

916

924

935

943

1004

1010

1022

1029

1047

1236

1242

1449

1564

1569

1570

1571

1572

1660

(1994; Rev thru Apr 1999) CQutlet Boxes and
Fittings for Use in Hazardous (Classified)
Locati ons

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

(1998) Energy Managenent Equi prment

(1995; Rev thru Cct 97) Energency Lighting
and Power Equi prent

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

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

(1994; Rev thru Dec 1997) Electric Mtors
(1995; Rev thru Dec 1996) Recept acl e- Pl ug
Combi nations for Use in Hazardous
(Classified) Locations

(1998) Line Isolation Mnitors

(1994; Rev thru Dec 1997)
Hi gh-Intensity-Di scharge Lanp Ball asts

(1995; Rev Jul 1998) Isol ated Power
Systens Equi prment

(1994; Rev thru Dec 1997) Battery Chargers
for Charging Engine-Starter Batteries

(1996; Rev Mar 1998) Internmedi ate Meta
Condui t

(1998; Second Edition) Transient Voltage
Surge Suppressors

(1993; Rev Sep 1998) Industrial Battery
Char gers

(1995; Rev thru Sep 1998) Metal -Cl ad Cabl es

(1995; Rev thru Jun 1997) Fl uorescent
Li ghting Fi xtures

(1995; Rev thru Jun 1997) Incandescent
Li ghting Fi xtures

(1995; Rev thru Jun 1997) High Intensity
Di scharge Lighting Fixtures

(1994; Rev Apr 1998) Liquid-Tight Flexible
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Nonnetal I i ¢ Condui t

UL Elec Const Dir (1998) Electrical Construction Equi pment
Directory

1.2 GENERAL
1.2.1 Rul es

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

1.2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi pnment, conduit, and wiring. The Contractor shall becone famliar
with all details of the work and verify all dinmensions in the field so that
the outlets and equi pnent shall be properly located and readily accessible
Lighting fixtures, outlets, and other equi pnent and nmaterials shall be
carefully coordinated with nmechanical or structural features prior to
installation and positioned according to architectural reflected ceiling
pl ans; otherw se, lighting fixtures shall be symetrically |ocated
according to the room arrangenent 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 netal 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 requirenents of the
nmechani cal work and provide all power related circuits, wiring, hardware
and structural support, even if not shown on the draw ngs.

1.2.3 Speci al Environnments
1.2.3.1 Weat her proof Locations

Wring, Fixtures, and equipnent in designated |ocations shall conformto
NFPA 70 requirenments for installation in danp or wet |ocations.

1.2.3.2 Ducts, Plenuns and Ot her Air-Handling Spaces
Wring and equi prment in ducts, plenuns and other air-handling spaces shal
be installed using materials and methods in conformance with NFPA 70unl ess
nore stringent requirenents are indicated in this specification or on the
contract draw ngs.

1.2.4 St andard Products
Materi 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.

1.2.5 Narepl at es

1.2.5.1 I dentification Nanmepl ates
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Major itens of electrical equipnent and nmgj or conponents shall be
permanently marked with an identification name to identify the equipnment by
type or function and specific unit nunber as indicated. Designation of
nmotors shall coincide with their designation in the notor control center or
panel. Unless otherw se specified, identification naneplates shall be made
of lam nated plastic in accordance with ASTM D 709 with black 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

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 naneplates. In all instances, the naneplate shall be
installed in a conspicuous |location. At the option of the Contractor, the
equi pment manufacturer's standard enbossed naneplate material with bl ack
paint-filled letters may be furnished in lieu of |am nated plastic. The
front of each panel board, notor control center, swi tchgear, and sw tchboard
shall have a naneplate to indicate the phase letter, corresponding col or
and arrangenent of the phase conductors. The follow ng equi pnent, as a

m ni mum shall be provided with identification nanepl ates:

M ni mum 1/ 4 inch M ni mum 1/8 inch
H gh Letters H gh Letters
Panel boar ds Control Power Transforners
Starters Control Devices
Safety Switches I nstrunment Transfornmers

Mot or Control Centers
Transforners

Equi prent Encl osures
Swi t chgear

Swi t chboar ds

Mbt or s

Each panel, section, or unit in notor control centers, sw tchgear or
sim |l ar assenblies shall be provided with a nameplate in addition to
nanmepl ates |isted above, which shall be provided for individua
conpartnents in the respective assenbly, including nanepl ates which
identify "future," "spare,” and "dedi cated" or "equipped spaces.”

1.2.6 As-Bui |t Draw ngs

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

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
CEIl LI NGS.

1.3 SUBM TTALS
Government approval is required for submittals with a "GA" designation
subm ttals having an "FI O designation are for information only. The

follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES
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SD-01 Data

Manuf acturer's Catal og; FIO

Data conposed of catal og cuts, brochures, circulars, specifications,
product data, and printed information in sufficient detail and scope to
verify conpliance with the requirenments of the contract docunents.

Material, Equi pnent, and Fixture Lists; FIO.

A conplete item zed listing of equipnent and naterials proposed for
i ncorporation into the work. Each entry shall include an item nunber, the
quantity of items proposed, and the nane of the manufacturer of each item

Installation Procedures; FIO

Installation procedures for rotating equipnent, transformers, sw tchgear

battery systens, voltage regul ators, and grounding resistors. Procedures
shall include diagrans, instructions, and precautions required to install
adj ust, calibrate, and test devices and equi pnent.

SD- 04 Dr awi ngs
Interior Electrical Equipnment; FIO

Detail draw ngs consisting of equipnment drawi ngs, illustrations, schedul es,
i nstructions, diagranms, and other information necessary to define the
installation. Detail drawi ngs shall show the rating of itenms and systens
and how the 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 or system shall be coordinated and submtted
as a unit. Data and draw ngs shall be coordinated and included in a single
subm ssion. Miltiple subm ssions for the sane equi pnment or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Officer. 1In such cases, a list of data to be subnitted |ater
shall be included with the first subm ssion. Detail draw ngs shall show
physi cal arrangenent, construction details, connections, finishes,
materials used in fabrication, provisions for conduit or busway entrance,
access requirenents for installation and maintenance, physical size,

el ectrical characteristics, foundation and support details, and equi pnent
wei ght. Drawi ngs shall be drawn to scal e and/ or di nensioned. Optiona
itenms shall be clearly identified as included or excluded. Detail draw ngs
shall as a m ni mum i ncl ude

a. Transformers.
b. Swi t chboar d.

c. Modtors and rotating machi nery.

d. Busway systens.

e. Single line electrical diagrams including primry, netering,
sensi ng and relaying, control wiring, and control | ogic.
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Structural drawi ngs showi ng the structural or physical features of nmjor
equi pnment itens, conponents, assenblies, and structures, including
foundati ons or other types of supports for equi pnent and conductors. These
drawi ngs shall include accurately scal ed or dinensioned outline and
arrangenent or |ayout drawi ngs to show the physical size of equi pnent and
conponents and the relative arrangenent and physical connection of related
conponents. Weights of equi pnent, conponents and assenblies shall be
provi ded when required to verify the adequacy of design and proposed
construction of foundations or other types of supports. Dynanic forces
shall be stated for switching devices when such forces nust be considered
in the design of support structures. The appropriate detail draw ngs shal
show the provisions for |eveling, anchoring, and connecting all itens
during installation, and shall include any recommendati ons nade by the
manuf act urer.

El ectrical draw ngs including single-line and three-Iline diagrans, and
schematics or elenentary diagrans of each electrical system interna
wiring and field connection diagrans of each electrical device when
publ i shed by the manufacturer; wring diagranms of cabinets, panels, units,
or separate nountings; interconnection diagranms that show the wiring

bet ween separate conponents of assenblies; field connection diagrans that
show the term nation of wiring routed between separate itens of equi pnent;
internal wiring diagrans of equi pnent showing wiring as actually provided
for this project. Field wiring connections shall be clearly identified

If departures fromthe contract drawi ngs are deened necessary by the
Contractor, conplete details of such departures, including changes in
related portions of the project and the reasons why, shall be submtted
with the detail draw ngs. Approved departures shall be nmade at no
additional cost to the Governnent.

As-Built Drawi ngs; FIO

The as-built draw ngs shall be a record of the construction as installed
The drawi ngs shall include all the informati on shown on the contract

drawi ngs, deviations, nodifications, and changes fromthe contract

dr awi ngs, however minor. The as-built draw ngs shall be kept at the job
site and updated daily. The as-built drawings shall be a full-sized set of
prints marked to reflect all deviations, changes, and nodifications. The
as-built draw ngs shall be conplete and show the | ocation, size,

di mensi ons, part identification, and other information. Additional sheets
may be added. The as-built drawi ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting Oficer prior to the subm ssion of
each nonthly pay estimate. Upon conpletion of the work, the Contractor
shall submit three full sized sets of the marked prints to the Contracting
O ficer for approval. |[If upon review, the as-built drawi ngs 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

drawi ngs to the Contracting Oficer for approval within ten cal endar days
fromthe time the drawings are returned to the Contractor

SD- 08 St atenents

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

SD- 09 Reports
Factory Test Reports; GA
Si x copies of the informati on described belowin 8 1/2 x 11 inch binders
having a mnimumof 5 rings fromwhich material nmay readily be renoved and
replaced, including a separate section for each test. Sections shall be
separated by heavy plastic dividers with tabs.

a. A list of equipnent used, with calibration certifications.

b. A copy of measurenents taken.

c. The dates of testing.

d. The equi pnent and val ues to be verified.

e. The conditions specified for the test.

f. The test results, signed and dated.

g. A description of adjustnments made.
Field Test Plan; GA
A detailed description of the Contractor's proposed procedures for onsite
test submitted 30 days prior to testing the installed system No field test
will be performed until the test plan is approved. The test plan shal
consi st of conplete field test procedures including tests to be perforned,
test equipnment required, and tolerance limts.
Field Test Reports; GA
Si x copies of the informati on described belowin 8 1/2 x 11 inch binders
having a mnimum of 5 rings fromwhich material nmay readily be renoved and
replaced, including a separate section for each test. Sections shall be
separated by heavy plastic dividers with tabs.

a. A list of equipnent used, with calibration certifications.

b. A copy of nmeasurenents taken.

c. The dates of testing.

d. The equi pnrent and val ues to be verified.

e. The conditions specified for the test.

f. The test results, signed and dated.

g. A description of adjustnments made.

h. Final position of controls and device settings.
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SD-13 Certificates

Material s and Equi pnent; FIO.

The | abel or listing of the Underwiters Laboratories, Inc., will be
accepted as evidence that the materials or equipnent conformto the
appli cabl e standards of that agency. 1In lieu of this label or listing, a

statenent froma nationally recogni zed, adequately equi pped testing agency
indicating that the itenms have been tested in accordance with required
procedures and that the materials and equi pnent conply with all contract
requi renments will be accepted. However, materials and equi pnent installed
i n hazardous | ocations nust bear the UL | abel unless the data submtted
fromother testing agency is specifically approved in witing by the

Contracting Officer. Itens which are required to be listed and | abeled in
accordance with Underwiters Laboratories nmust be affixed with a UL | abe
that states that it is UL listed. No exceptions or waivers will be granted
to this requirenent. Materials and equi pment will be approved based on the

manuf acturer's published dat a.

For other than equipnent and materials specified to conformto UL
publications, a manufacturer's statenment indicating conplete conpliance
with the applicable standard of the Anmerican Society for Testing and
Mat eri al s, National Electrical Manufacturers Association, or other
comrerci al standard, is acceptable

1.4 WORKMANSHI P

Material s and equi pnment shall be installed in accordance with NFPA 70,
recommendati ons of the manufacturer, and as shown.

PART 2 PRODUCTS

Products shall conformto the respective publications and ot her

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

2.1 BUSWAYS

UL 857. Busses shall be copper. Enclosures shall be steel. Short-circuit
rati ngs, except as indicated, shall be in accordance with NEMA BU 1

2.1.1 Feeder Busways
Feeder busways shall be unventil ated | ow i npedance busway.
2.2 CABLES AND W RES

Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No
10 AWG and snal | er dianeter shall be solid, except that conductors for
renmote control, alarm and signal circuits, classes 1, 2, and 3, shall be
stranded unl ess specifically indicated otherwi se. Conductor sizes and
anpaciti es shown are based on copper, unless indicated otherw se
Conductors indicated to be No. 6 AWG or smaller diameter shall be copper
Conductors indicated to be No. 4 AWG and | arger diameter shall be either
copper or alum num unless otherw se indicated or required by manufacturer
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2.2.1 Equi prrent Manuf acturer Requirenents

When manufacturer's equi pment requires copper conductors at the

termi nations or requires copper conductors to be provided between

conponents of equi pnent, provide copper conductors or splices, splice

boxes, and other work required to neet manufacturer's requirenents.

2.2.2 Al uni nhum Conduct ors

Al umi num conductors shall be AA-8000 series electrical grade alum num all oy
conductors. Type EC-1350 alum numis unacceptable

2.2.3 I nsul ation
Unl ess indicated otherw se, or required by NFPA 70, power and lighting
wires shall be 600-volt, Type THWN, THHN, or THW conform ng to UL 83 or RHW
conformng to UL 44, except that grounding wire may be type TW conform ng
to UL 83; renpte-control and signal circuits shall be Type TW THWor TF,
conforming to UL 83. Where lighting fixtures require 90-degree Centi grade
(O conductors, provide only conductors with 90-degree C insulation or
better.

2.2. 4 Bondi ng Conductors
ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smal |l er di anmeter;
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and | arger
di aneter.

2.2.5 Service Entrance Cabl es
Service entrance (SE) and underground service entrance (USE) cables, UL 854.

2.2.6 Met al - Cl ad Cabl e
UL 1569; NFPA 70, Type MC cable

2.2.7 Arnored Cabl e
UL 4; NFPA 70, Type AC cable.

2.2.8 M ner al -1 nsul at ed, Metal - Sheat hed Cabl e

UL listed NFPA 70, type M cable. Sheathing containing asbestos fibers
shall not be used

2.2.9 Cord Sets and Power-Supply Cords
UL 817.
AME0003

2.3 2.3 COMVUNI CATI ON CABLE TRAYS

NEMA VE 1 cable trays shall forma wireway system and shall be of noninal
4 inch depth. Cable trays shall be constructed of zinc-coated steel
Trays shall include splice and end plates, dropouts, and m scell aneous
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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 nninmm
standard radius. Radius of bends shall be 24 inches.

2.3.1 2.3.1 Ladder

Ladder-type cable trays shall be of nomnal 12 inch width. Rung spacing
shall be on 9 inch maxinmum centers.

2.4 TRANSI ENT VOLTAGE SURGE PROTECTI ON

Transi ent voltage surge suppressors shall be provided as indicated. Surge
suppressors shall neet the requirenments of | EEE C62.41 and be UL |listed and
| abel ed as having been tested in accordance with UL 1449. Surge suppressor
rati ngs shall be 277/480volts rns, operating voltage; 60 Hz; 3-phase; 4
wire with ground; surge current rating of 480kA per phase; nmaxi mum cl anpi ng
vol tage of 1000 volts. Suppression topology shall be a hybrid platform
consisting of both Silicon Aval anche Di odes (SAD) and Metal Oxide Varistors
(MV). Fuses shall not be used as surge suppression

2.5 Cl RCUI T BREAKERS
2.5.1 MOLDED- CASE ClI RCUI T BREAKERS

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489
Circuit breakers may be installed in panel boards, sw tchboards, encl osures,
or combi nation notor controllers.

2.5.1.1 Construction

Circuit breakers shall be suitable for nmounting and operating in any
position. Lug shall be listed for copper and al um num conductors in
accordance with UL 486E. Single-pole circuit breakers shall be full nodule
size with not nore than one pole per nodule. Milti-pole circuit breakers
shall be of the commn-trip type having a single operating handl e such that
an overload or short circuit on any one pole will result in all poles
openi ng sinultaneously. Sizes of 100 anperes or |less may consist of

si ngl e-pol e breakers permanently factory assenbled into a multi-pole unit
havi ng an internal, mechanical, nontanperable comon-trip nmechani sm and
external handle ties. Al circuit breakers shall have a qui ck-make,

qui ck- break overcenter toggle-type nechanism and the handl e nmechani sm
shall be trip-free to prevent holding the contacts cl osed agai nst a
short-circuit or sustained overload. All circuit breaker handl es shal
assune a position between "ON' and "OFF" when tripped automatically. Al
ratings shall be clearly visible

2.5.1.2 Rat i ngs

Vol tage ratings shall be not | ess than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the
avail abl e short-circuit current at the line termnals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rating specified for the panel boards and sw tchboards. Ml ded-case circuit
breakers shall have nom nal voltage ratings, maxi mum continuous-current

rati ngs, and maxi num short-circuit interrupting ratings in accordance with
NEMA AB 1. Ratings shall be coordinated with system XR ratio
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2.5.2 SWD Circuit Breakers

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

2.5.3 HACR Circuit Breakers

Circuit breakers 60 anperes or below, 240 volts, 1-pole or 2-pole, intended
to protect multi-nmotor and conbination-load installations involved in
heating, air conditioning, and refrigerating equipnment shall be marked

"Li sted HACR Type."

2.5. 4 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

2.6 MOTOR SHORT- Cl RCUI T PROTECTOR ( MSCP)

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
notor controller which provides coordi nated notor branch-circuit overl oad
and short-circuit protection, and shall be rated in accordance with the
requi renments of NFPA 70.

2.6.1 Construction

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

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

2.6.2 Rat i ngs

Vol tage ratings shall be not | ess 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
desi gnations shall correspond to controller sizes as foll ows:

CONTROLLER SI ZE MSCP DESI GNATI ON
NEMA O A-N
NEMA 1 A-P
NEMA 2 A-S
NEMA 3 A-U
NEMA 4 A-W
NEMA 5 A-Y
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2.7 CONDUI T AND TUBI NG
2.7.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797
2.7.2 El ectrical Nonnetallic Tubing (ENT)
NEMA TC 13
2.7.3 El ectrical Plastic Tubing and Conduit
NEMA TC 2.
2.7.4 Fl exi bl e Conduit, Steel and Plastic
Ceneral - purpose type, UL 1; liquid tight, UL 360, and UL 1660.
2.7.5 I nternmedi ate Metal Conduit
UL 1242
2.7.6 PVC Coated Rigid Steel Conduit
NEMA RN 1
2.7.7 Ri gid Al um num Condui t
ANSI C80.5 and UL 6.
2.7.8 Ri gid Metal Conduit
UL 6.
2.7.9 Rigid Plastic Conduit
NEMA TC 2, UL 651 and UL 651A.
2.7.10 Surface Metal Electrical Raceways and Fittings
UL 5.
2.8 CONDUI T AND DEVI CE BOXES AND FI TTI NGS
2.8.1 Boxes, Metallic Qutl et
NEMA OS 1 and UL 514A.
2.8.2 Boxes, Nonmetallic, CQutlet and Flush-Device Boxes and Covers
NEMA OS 2 and UL 514C
2.8.3 Boxes, Qutlet for Use in Hazardous (C assified) Locations
UL 886

2.8. 4 Boxes, Switch (Encl osed), Surface-Munted
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UL 98.
2.8.5 Fittings for Conduit and Qutl et Boxes
UL 514B.
2.8.6 Fittings, PVC, for Use with Rigid PVC Conduit and Tubing
UL 514B.
2.9 CONDUI T COATI NGS PLASTI C RESI N SYSTEM
NEMA RN 1, Type A-40.
2.10 CONNECTORS, W RE PRESSURE
2.10.1 For Use Wth Copper Conductors
UL 486A.
2.10.2 For Use Wth Al um num Conductors
UL 486B.
2.11 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT
UL 467.
2.11.1 Ground Rods
Ground rods shall be of copper-clad steel conformng to UL 467 not | ess
than 3/4 inch in diameter by 10 in length of the sectional type driven full
length into the earth.

2.11.2 G ound Bus

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

2.12 ENCL OSURES
NEMA | CS 6 or NEMA 250 unl ess ot herwi se specified.
2.12.1 Cabi nets and Boxes

Cabi nets and boxes with volune greater than 100 cubic inches shall be in
accordance with UL 50, hot-dip, zinc-coated, if sheet steel.

2.12.2 Circuit Breaker Encl osures
UL 489.

2.13 LI GHTI NG FI XTURES, LAMPS, BALLASTS, EMERGENCY EQUI PMENT, CONTROLS AND
ACCESSORI ES

The follow ng specifications are supported and suppl enented by information
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and details on the drawings. Additional fixtures, if shown, shall conform
to this specification. Lighting equipnment installed in classified
hazardous | ocations shall conformto UL 844. Lanps, |anphol ders, ball asts,
transformers, electronic circuitry and other |ighting system conponents
shall be constructed according to i ndustry standards. Equi pnent shall be
tested and listed by a recogni zed i ndependent testing | aboratory for the
expected installation conditions. Equipnent shall conformto the standards
listed bel ow

2.13.1 Lanps

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. Incandescent and tungsten hal ogen | anps shall be designed for 125
volt operation (except for |low voltage |anps), shall be rated for
mnimum life of 2,000 hours, and shall have col or tenperature
bet ween 2,800 and 3,200 degrees Kel vin. Tungsten hal ogen | anps
shal |l incorporate quartz capsul e construction. Lanps shall conply
with ANSI Cr8.20 and sections 238 and 270 of ANSI C78.21

b. Fluorescent |anps shall have color tenperature as shown . They
shal |l be designed to operate with the ballasts and circuitry of
the fixtures in which they will be used. Fluorescent | anps,

i ncl udi ng spares, shall be manufactured by one manufacturer to
provi de for color and performance consi stency. Fluorescent |anps
shall conply with ANSI C78.1. Fluorescent tube |anp efficiencies
shal | nmeet or exceed the follow ng requirenents.

T8, 32 watts (4" | anp) 2800 | unens
T12, 34 watts (4" | anp) 2800 | unens
T8,59 watts (8" I anp) 5700 | unens
T12,60 watts (8" I anp) 5600 | unens
T8/ U, 31-32 watts (U-tube) 2600 | unens
T12/ U, 34 watts (U-tube) 2700 | unens

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

be 4 feet long 32 watt T8, 265 mA, with minimum CRl of 75. Lanps

of other lengths or types shall be used only where specified or

shown. Lanps shall deliver rated |ife when operated on rapid start
bal | asts .

(2) Small conpact fluorescent |anps shall be twi n, double, or
triple tube configuration as shown with bi-pin or four-pin snap-in
base and shall have m nimum CRI of 85. They shall deliver rated
life when operated on ballasts as shown. 9 and 13 watt doubl e
tube [ anps shall conply with ANSI C78.2B. 18 and 26 watt double
tube [ anps shall conply with ANSI C78.2A. M nimum starting
tenperature shall be 32 degrees F for twin tube | anps and for
double and triple twin tube | anps without internal starter; and 15
degrees F for double and triple twin tube lanps with interna
starter.
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2.13.2

(3) Long conpact fluorescent |anps shall be 18, 27, 39, 40, 50,
or 55 watt bi-axial type as shown with four-pin snap-in base;
shall have m ni mum CRI of 85; and shall have a minimum starting
tenperature of 50 degrees F. They shall deliver rated life when
operated on rapid start ballasts .

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 |anps 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 -20 degrees F. Metal halide | anps, unless
ot herwi se shown, shall have m ni num CRI of 65; color tenperature
of 4,300 degrees Kelvin; shall be -BU configuration if used in
base-up position; and shall be -H or high output configuration if
used in horizontal position. Lanps shall conply with al
applicabl e ANSI C78.1350, ANSI Cr78.1351, ANSI C78.1352, ANSI

C78. 1355, ANSI C78. 1375, and ANSI C78.1376.

Bal | asts and Transforners

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

a.

Low vol tage i ncandescent transformers shall be Class Il UL listed
120/ 12 volt or 120/24 volt step-down transfornmers as required for
the |l amps shown. Transfornmers shall be high power factor type and
shall be rated for continuous operation under the specified |oad.
Transfornmers shall be encased or encased and potted, and nounted
integrally within the lighting fixture unless otherw se shown.

Fl uorescent ballasts shall conply with ANSI C82.1 and shall be
mounted integrally within fluorescent fixture housing unless

ot herwi se shown. Ballasts shall have maxi mum current crest factor
of 1.7; high power factor; Class A sound rating; maximum operating
case tenperature of 77 degrees F above anbient; and shall be rated
Class P. Unless otherw se indicated, the m ni mum nunber of
bal l asts shall be used to serve each individual fixture. A single
bal | ast may be used to serve multiple fixtures if they are

conti nuously mounted, identically controlled and factory

manuf actured for that installation with an integral w reway.

(1) Conpact fluorescent ballasts shall comply with | EEE C62. 41
Category A transient voltage variation requirements and shall be
mounted integrally within conpact fluorescent fixture housing
unl ess otherwi se shown. Ballasts shall have m ni mum bal | ast
factor of 0.95; maxi mum current crest factor of 1.6; high power
factor; maxi mum operating case tenperature of 77 degrees F above
anbi ent; shall be rated Class P; and shall have a sound rating of
Class A, Ballasts shall neet FCC Class A specifications for
EM/RFI em ssions. Ballasts shall operate fromnom nal |ine

vol tage of 277 volts at 60 Hz and mai ntain constant |ight output
over a line voltage variation of + 10% Ballasts shall have an
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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 comply 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% m ni mum frequency of

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

M ni mum starting tenperature shall be 50 degrees F. Ballasts
shall carry a manufacturer's full warranty of three years,

i ncluding a mni mum $10 | abor all owance per ball ast.

ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS

LAMP TYPE OF NOM NAL NUMBER M NI MUM

TYPE STARTER OPERATI ONAL OF BALLAST
& LAWP VOLTAGE LAMPS EFFI CACY

FACTOR

32W T8 rapid 120 or 277 V 1 2.54
start 2 1.44
li near & 3 0.93
U-t ubes 4 0.73

34W T12 rapid 120 or 277 V 1 2.64
start 2 1.41
i near & 3 0.93
U-t ubes

59W T8 rapid 120 or 277 V 2 0. 80
start
| i near

60W T12 rapid 120 or 277 V 2 0. 80
start
| i near

c. Hgh intensity 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; Class A sound
rati ng; and maxi mum operating case tenperature of 77 degrees F
above anbi ent.

(1) Electronic high intensity discharge ballasts shall be
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constant wattage autotransfornmer type; shall have |ess than 10%
bal | ast | oss; shall have total harnonic distortion between 10 and
20% and shall have a mnimum starting tenperature of O degrees F

(2) Magnetic high intensity discharge ballasts shall have a
m ni mum starting tenperature of -20 degrees F.

2.13.3 Fi xtures

Fi xtures shall be in accordance with the size, shape, appearance, finish,
and performance shown. Unless otherw se indicated, lighting fixtures shal
be provided with housings, junction boxes, wring, |anpholders, nounting
supports, trim hardware and accessories for a conplete and operable
installation. Recessed housings shall be mni mum 20 gauge cold rolled or
gal vani zed steel as shown. Extruded alum num fixtures shall have m ni num
wal | thickness of 0.125 inches. Plastic Ienses shall be 100% virgin
acrylic or as shown. @ ass |lenses shall be tenpered. Heat resistant gl ass
shall be borosilicate type. Conoi d recessed reflector cones shall be

Al zak with clear specular lowiridescent finish

a. Incandescent fixture specular reflector cone trinms shall be
integral to the cone and shall be finished to match. Painted trim
finishes shall be white with m ninmumreflectance of 88% Low
vol tage i ncandescent fixtures shall have integral step-down
transforners.

b. Fluorescent fixtures shall conmply 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 di aneter,
watt age, color and start type. Marking shall be readily visible
to service personnel, but not visible fromnormal view ng angles.
Fl uorescent fixture lens franes on recessed and surface nounted
troffers shall be one assenbly with mtered corners. Parabolic
| ouvers shall have a low iridescent finish and 45 degree cut-off.
Louver intersection joints shall be hairline type and shal
conceal nounting tabs or other assenbly methods. Louvers shall be
free from bl em shes, lines or defects which distort the visua
surface. Integral ballast and wireway conpartments 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 equi pped with a sleeve, wire guard,
or other positive nmeans to prevent |lanmps fromfalling. Medium
bi - pi n | anphol ders shall be twist-in type with positive |ocking
position. Long conpact fluorescent fixtures and fixtures
utilizing U-bend | anps shall have clanps or secondary | anphol ders
to support the free ends of the | anps.

c. Hgh intensity discharge fixture shall conply with UL 1572.
Recessed ceiling fixtures shall conply with NEMA LE 4. Reflectors
shal |l be anodi zed al um num Fixtures for horizontal |anps shal
have position oriented |anpholders. Lanpholders shall be
pul se-rated to 5,000 volts. Fixtures indicated as classified or
rated for hazardous | ocations or special service shall be designed
and i ndependently tested for the environment in which they are
installed. Recessed lens fixtures shall have extruded al um num
lens frames. Ballasts shall be integral to fixtures and shall be
accessi bl e without the use of special tools. Renote ballasts
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shal |l be encased and potted. Lanps shall be shielded fromdirect
view with a UV absorbing material such as tenpered glass, and
shall be circuited through a cut-off switch which will shut off
the lamp circuit if the lens is not in place.

d. Energency lighting fixtures and accessories shall be constructed
and i ndependently tested to neet the requirenents of applicable
codes. Batteries shall be Nicad or equal with no required
mai nt enance, and shall have a mininumlife 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 rements. | nput power shall be less than 5 watts per face. Letter
si ze and spaci ng shall adhere to NFPA 101. Lum nance contrast shall be

greater than 0.8. Average |lum nance shall be greater than 15 cd/ nf
neasured at nornmal (0O degree) and 45 degree view ng angles. M ninum

| um nance shall be greater than 8.6 cd/nf measured at normal and 45 degree
viewi ng angles. Maxinmumto nininum | um nance shall be |ess than 20:1
neasured at normal and 45 degree viewi ng angles. The manufacturer warranty
for defective parts shall be at |east 5 years

2.13. 4 Lanphol ders, Starters, and Starter Hol ders
UL 542

2.14 LOW VOLTAGE FUSES AND FUSEHOLDERS

2.14.1 Fuses, Low Voltage Cartridge Type
NEMA FU 1.

2.14.2 Fuses, High-Interrupting-Capacity, Current-Limting Type
Fuses, Class G J, L and CC shall be in accordance with UL 198C

2.14.3 Fuses, Class H
UL 198B

2.14. 4 Fusehol ders
UL 512.

2.15 I NSTRUVENTS, ELECTRI CAL | NDI CATI NG
ANSI C39. 1.

2.16 MOTORS, AC, FRACTI ONAL AND | NTEGRAL
Mot ors, ac, fractional and integral horsepower, 500 hp and smell er shal
conformto NEMA MG 1 and UL 1004for motors; NEMA MG 10 for energy

managenent sel ection of pol yphase notors. |In addition to the standards
listed above, notors shall be provided with efficiencies as specified in
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the table "M NI MUM NOM NAL EFFI Cl ENCI ES" bel ow.
2.16.1 Rat i ng

The horsepower rating of motors should be linited to no nore than 125
percent of the maxi mum | oad bei ng served unl ess a NEMA standard size does
not fall within this range. 1In this case, the next |arger NEMA standard
not or size should be used

2.16.2 Mot or Efficiencies

All permanently wired pol yphase notors of 1 hp 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 1 hp or nore with open, drip
proof or totally enclosed fan cool ed encl osures shall be high efficiency
type, unless otherwise indicated. Motor efficiencies indicated in the
tabl es apply to general -purpose, single-speed, polyphase induction notors.
Appl i cations which require definite purpose, special purpose, special
frame, or special nounted pol yphase induction notors are excluded from
these efficiency requirenents. Mtors provided as an integral part of
notor driven equi pnent are excluded fromthis requirement if a mninmm
seasonal or overall efficiency requirenent is indicated for that equi pnent
by the provisions of another section.

M NI MUM NOM NAL MOTOR EFFI Cl ENCI ES
OPEN DRI P PROOF 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
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
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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 MOTOR

EFFI CI ENCI ES

OPEN DRI P PROOF 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
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
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TOTALLY ENCLOSED FAN- COOLED MOTORS

450 94.5 95. 4 95.4
500 94.5 94.5 94.5
TOTALLY ENCLOSED FAN- COOLED MOTORS

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

2.17 MOTOR CONTROLS AND MOTOR CONTROL CENTERS

2.17.1 Gener a

NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6,
Panel boards suppl yi ng non-1inear | oads shal

percent of rated current.

2.17.2 Mbtor Starters

Conbi nation starters shall be provided with circuit breakers,

2.17.2. 1 Reduced- Vol tage Starters

Reduced-vol tage starters shall be provided for

| arger. Reduced-voltage starters shal

i nterval between application of reduced and ful
We-delta reduced voltage starter or part winding increnent starter

be of the single-step
autotransformer, reactor, or resistor type having an adjustable tine

have neutrals sized for

FHSC1

and UL 508 and UL 845
200

pol yphase notors 25 hp or

vol tages to the notors.
havi ng

an adjustable tine delay between application of voltage to first and second
wi nding of nmotor may be used in lieu of the reduced voltage starters

speci fied above for starting of nptor-generator
operated equi pnment or reciprocating conpressors provided with automatic
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unl oaders.
2.17.3 Ther mal - Over| oad Protection

Each nmotor of 1/8 hp or larger shall be provided with thermal -overl oad
protection. Polyphase notors shall have overload protection in each
ungrounded conductor. The overl oad-protection device shall be provided
either integral with the notor or controller, or shall be nounted in a
separate enclosure. Unless otherw se specified, the protective device
shall be of the manually reset type. Single or double pole tunbler

swi tches specifically designed for alternating-current operation only may
be used as manual controllers for single-phase notors having a current
rating not in excess of 80 percent of the switch rating

2.17. 4 Low- Vol t age Motor Overl oad Rel ays
2.17. 4.1 Genera

Thermal overload 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.

2.17.4.2 Construction

Manual reset type thermal relay shall be binetallic construction

Automatic reset type thermal relays shall be binmetallic construction
Magnetic current relays shall consist of a contact mechani smand a dash pot
mount ed on a conmon frane.

2.17.4.3 Rat i ngs

Vol tage ratings shall be not less than the applicable circuit voltage

Trip current ratings shall be established by selection of the repl aceabl e
overl oad device and shall not be adjustable. Were the controller is
renmotely-located or difficult to reach, an automatic reset, non-conpensated
overload relay shall be provided. Mnual reset overload relays shall be
provi ded ot herwi se, and at all |ocations where automatic starting is

provi ded. Where the notor is located in a constant anbi ent tenperature,
and the thermal device is located in an anbient tenperature that regularly
varies by nore than mnus 18 degrees F, an anbi ent tenperature-conpensated
overload relay shall be provided

2.17.5 Aut omatic Control Devices
2.17.5.1 Direct Contro
Aut omatic control devices (such as thernostats, float or pressure switches)
whi ch control the starting and stopping of notors directly shall be
desi gned for that purpose and have an adequate horsepower rating
2.17.5.2 Pil ot-Relay Contro
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.
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2.17.5.3 Manual / Aut omati c Sel ecti on

a. Where conbi nati on 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 (marked
MANUAL - OFF- AUTOMATI C) shal |l be provided for the manual control.

b. Where conbinati 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
three-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
nmot or-control circuit in both the Manual and the Automatic
positions of the selector switch. Control circuit connections to
any MANUAL- OFF- AUTOMATI C switch or to nore than one automatic
regul atory control device shall be made in accordance with wiring
di agram approved by the Contracting O ficer unless such diagramis
i ncluded on the drawings. All controls shall be 120 volts or |ess
unl ess ot herw se indicat ed.

2.18 PANEL BOARDS

Dead-front construction, NEMA PB 1 and UL 67.
2.19 RECEPTACLES
2.19.1 Heavy Duty G ade

NEMA WD 1. Devices shall conformto all requirenents for heavy duty
recept acl es.

2.19.2 Standard G ade
UL 498.
2.19.3 Ground Fault Interrupters
UL 943, Class A or B.
2.19.4 NEMA St andard Receptacl e Configurations
NEMA VD 6.
a. Single and Dupl ex, 15-Anpere and 20- Anpere, 125 Volt

15- anpere, non-locking: NEMA type 5-15R, | ocking: NEMA type L5-15R,
20- anpere, non-1locking: NEMA type 5-20R, |ocking: NEMA type L5-20R

2.20 Servi ce Entrance Equi pnent

UL 869A.
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2.21 SPLI CE, CONDUCTOR
UL 486C

2.22 PONER- SW TCHGEAR ASSEMBLI ES | NCLUDI NG SW TCHBOARDS
Assenbl i es shall be netal -encl osed, freestandi ng general -purpose ventil ated
type in 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 shall be approximtely 90 i nches high; arrangenent of circuit
breakers and other itens specified shall be as indicated. The wthstand
rating and interrupting capacity of the swi tchboards and circuit breakers
shall be based on the maxi mum fault current available

2.22.1 Circuit Breakers

Circuit breakers shall be stationary nol ded-case circuit breakers or
i nsul at ed-case, systens type circuit breakers.

2.22.2 Auxi | i ary Equi pnment
2.22.2.1 I nstrunents

Instrunents shall be long scale, 6.8 inches mninum sem flush rectangul ar
i ndicating or digital swi tchboard type, nounted at eye | evel

a. Ammeter, range 0 to 2000 anperes, conplete with selector switch
havi ng of f position and positions to read each phase current.

b. Voltnmeter, range 0 to 300 volts, conplete with selector switch
havi ng of f position and positions to read each phase to neutra
vol t age.

2.23 SNAP SW TCHES
UL 20.
2.24 TAPES
2.24.1 Pl astic Tape
UL 510.
2.24.2 Rubber Tape
UL 510.
2.25 TRANSFORMERS
Singl e- and three-phase transfornmers shall have two w ndi ngs per phase
Ful | -capacity standard NEMA taps shall be provided in the primry w ndi ngs
of transfornmers unless otherwi se indicated. Three-phase transforners shal
be configured with delta-we w ndings, except as indicated. "T"

connections may be used for transformers rated 15 kVA or bel ow.

2.25.1 Transforners, Dry-Type
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Transforners shall have 220 degrees C insulation systemfor transforners 15
kVA and greater, and shall have 180 degrees C insulation systemfor
transformers rated 10 kVA and |l ess, with tenperature rise not exceeding 115
degrees C under full-rated |oad in maxi nrum anbi ent tenperature of 40
degrees C. Transformer of 115 degrees C tenperature rise shall be capable
of carrying continuously 115 percent of nanmeplate kVA wi thout exceedi ng

i nsul ation rating.

a. 600 Volt or Less Primary:

NEMA ST 20, UL 506, general purpose, dry-type, self-cooled, ventilated
Transforners shall be provided in NEMA 1 encl osure

2.25.2 Aver age Sound Leve

The average sound | evel in decibels (dB) of transformers shall not exceed
the following dB Il evel at 12 inches for the applicable kVA rating range
listed unl ess ot herw se indicated

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

2.26 ELECTRI C METERS

El ectric neters shall be as specified in SECTION 13815, Autonmated Meter
Readi ng System

2.27 | NSTRUVENT TRANSFORMERS
2.27.1 Gener a

I nstrunent transforners shall conply with ANSI Cl12.11 and | EEE C57. 13

I nstrunent transfornmers shall be configured for nounting in/on the device
to which they are applied. Polarity marks on instrunment transformers shal
be visually evident and shown on draw ngs.

2.27.2 Current Transforners

Unl ess otherwi se indicated, bar, wound, or wi ndowtype transfornmers are
accept abl e; and except for wi ndowtype units installed over insul ated
buses, transformers shall have a BIL rating consistent with the rated BIL
of the associated swi tchgear or electric power apparatus bushings, buses or
conductors. Current transfornmers shall have the indicated ratios. The
continuous thermal -current rating factor shall be not less than 1.5

O her thermal and mechanical ratings of current transfornmer and their
primary | eads shall be coordinated with the design of the circuit breaker
and shall be not |ess than the nonmentary rating of the associated circuit
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breaker. Circuit protectors shall be provided across secondary | eads of
the current transformers to prevent the accidental open-circuiting of the
transformers while energized. Each ternminal of each current transforner
shall be connected to a short-circuiting ternminal block in the circuit

i nterrupting nmechani sm cabi net, power transfornmer term nal cabinet, and in
the associated instrunent and rel ay cabi nets.

2.27.2. 1 Current Transformers for kWH and Demand Metering (Low Vol t age)

Current transfornmers shall conformto | EEE C57.13. Provide current

transformers with a metering accuracy Class of 0.3 through B-0.9, with a
m nimum RF of 1.5 at 30 degrees C, with 600-volt insulation, and 10 kV BIL
Provi de butyl - nol ded, wi ndowtype current transfornmers nounted in the

swi t chboard

2.27.2.2 Vol t age Transforners

Vol tage transfornmers shall have indicated ratios. Units shall have an
accuracy class rating of 0.3. Voltage transforners shall be of the drawout
type having current-limting fuses in both primry and secondary circuits.
Mechani cal interlocks shall prevent renoval of fuses, unless the associated
voltage transfornmer is in a drawout position. Voltage transforner
conpartnents shall have hi nged doors.

2.28 W RI NG DEVI CES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dinensional requirenents of
Wi ring devices.

2.34 Neutral Insertion Filter with Intergral Transforner
2.34.1 Neutral Insertion Filter

Neutral insertion filters shall be a series connected, bi-directional
passive device. Filter shall nodify the input current waveform at single
phase | oads, provide an increase in |oad power factor, decrease branch and
feeder neutral current and reduce rnms phase currents conpared to
non-filtered circuitry. The filter shall nodify the input current wave
forns required by single-phase switch node power supplies and ot her
non-linear loads in order to reduce the 3rd harnonic currents demanded by
such | oads. The resultant reduction in 3rd harmonic current should create
a significant decrease in current carried by the neutral conductor of a
three-phase four-wire distribution system Reduction in harnonics shall be
bi -directional, occurring on both the line and | oad side of the device, and
shall be realized even when neasured at the loads. Filter shall be totally
passive in operation and shall contain no conponents that operate by
switching or actively nodifying the voltage or current waveform Filters
shall be rated 120/208 volts, 60Hz. Operating tenperature shall be 0 to 40
degrees C

2.34.2 Transf orners
Transforners shall be a general purpose, dry-type, self-cooled, ventilated,

t hree- phase transformer having two w ndi ngs per phase. Core and coil shal
be copper. Transfornmers shall be rated 480 volts delta primary to 208/ 120
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volts, 3 phase, 4 wire, we, secondary. Transfornmers shall have 220
degrees C insulation systemwi th tenperature rise not exceeding 115 degrees
C under full-rated | oad in maxi num anmbi ent tenperature of 40 degrees C

Ful | -capacity standard NEMA taps shall be provided in the primry w ndi ngs
of transfornmers. Transforners shall be provided with an electrostatic
shi el d.

2.34.3 Product 1isting:
UL 508

2.34. 4 Subm ttal Data

Submittal data shall be as required by paragraph SUBM TTALS SD-01 Data, and
shall include the foll ow ng:

a. Ratings (voltage, frequency, KVA)

b. 3rd harnonic reduction both upstream and downstream of connecting
poi nt.

c. Current crest factor reduction.
d. Current THD reduction
e. rnms neutral current reduction
2.34.5 KVA Rati ngs
KVA ratings shall be as shown on the draw ngs.
2.34.6 Encl osure
Units shall be provided in a NEMA type 1 steel enclosure protected by
pl ati ng and/ or paint. Screened ventilation openings shall be provided
Bol t hol es shall be provided for wall nounting where required
2.34.7 Install ation
The unit shall connect directly to the neutral conductor or conductors.
Connection shall be through power distribution blocks equi pped with
pressure termnals. Neutral and groundi ng connections shall be at the
filter neutral block and shall be as required by the manufacturer's
installation instructions.
PART 3 EXECUTI ON
3.1 GROUNDI NG

Groundi ng shall be in conformance with NFPA 70, the contract draw ngs, and
the follow ng specifications.

3.1.1 Ground Rods
The resistance to ground shall be measured using the fall-of-potentia

nmet hod described in IEEE Std 81. The maxi num resi stance of a driven ground
shall not exceed 25 ohnms under normally dry conditions. |If this resistance
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cannot be obtained with a single rod, 2 additional rods not |less than 6 feet
on centers, or if sectional type rods are used, 2 additional sections nay
be coupled and driven with the first rod. 1In high-ground-resistance, UL
listed chemically charged ground rods may be used. |If the resultant

resi stance exceeds 25 ohnms neasured not |ess than 48 hours after rainfall

the Contracting Officer shall be notified i mediately. Connections bel ow
grade shall be fusion welded. Connections above grade shall be fusion

wel ded or shall use UL 467 approved connectors.

3.1.2 Groundi ng Conduct ors

A green equi pnent groundi ng conductor, sized in accordance with NFPA 70
shall be provided, regardless of the type of conduit. Equi pnment groundi ng
bars shall be provided in all panel boards. The equi pnment groundi ng
conductor shall be carried back to the service entrance groundi ng
connection or separately derived grounding connection. All equipnent
groundi ng conductors, including netallic raceway systens used as such
shall be bonded or joined together in each wiring box or equi pnent
enclosure. Metallic raceways and groundi ng conductors shall be checked to
assure that they are wired or bonded into a common junction. Metallic
boxes and encl osures, if used, shall also be bonded to these groundi ng
conductors by an approved neans per NFPA 70. Wen switches, or other
utilization devices are installed, any designated grounding term nal on

t hese devices shall also be bonded to the equi pment groundi ng conduct or
junction with a short junper.

3.2 W RI NG METHODS

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

i nsul ated conductors installed in conduit. Where cables and wires are
installed in cable trays, they shall be of the type pernmtted by NFPA 70

for use in such applications. Wre fill in conduits shall be based on
NFPA 70 for the type of conduit and wire insulations specified. Wre fill
in conduits located in Class | or Il hazardous areas shall be limted to 25

percent of the cross sectional area of the conduit.
3.2.1 Conduit and Tubi ng Systens

Conduit and tubing systenms 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
1/2 inch. Only netal conduits will be pernmitted 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 permtted 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. EMI nmay be installed in concrete
and grout in dry locations. EMI installed in concrete or grout shall be
provided with concrete tight fittings. EMI shall not be installed in danp
or wet |ocations, or the air space of exterior masonry cavity walls.

Bushi ngs, manufactured 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 |isted adapters
shall be used to connect EMI to rigid netal conduit, cast boxes, and
conduit bodies. Alum num conduit nmay be used only where installed exposed
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in dry locations. Nonalum num sleeves shall be used where al um num conduit
passes through concrete floors and firewalls. Penetrations of above grade
floor slabs, tine-rated partitions and fire walls shall be firestopped in
accordance with Section 07840FI RESTOPPI NG. Except as ot herw se specified,
I MC may 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 shall be kept 6 inches away from parallel runs of flues,
st eam pi pes and hot-water pipes. Raceways shall be concealed within
finished walls, ceilings, and floors unless otherwi se shown. Raceways
crossing structural expansion joints or seismc joints shall be provided
with suitable expansion fittings or other suitable neans to conpensate for
t he buil di ng expansi on and contraction and to provide for continuity of

gr oundi ng.

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 50 feet in | ength and contains
nore than the equival ent of two 90-degree bends, or where the raceway is
nore than 150 feet in length. The pull wire shall be of No. 14 AWG
zinc-coated steel, or of plastic having not |ess than 200 pounds per square
inch tensile strength. Not |less than 10 inches 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 allowterm nating 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 6 inches
above the floor. Enpty or spare conduit stub-ups shall be plugged flush

with the finished floor with a threaded, recessed pl ug.

3.2.1.3 Bel ow Sl ab-on-Grade or in the G ound

El ectrical wiring bel ow sl ab-on-grade shall be protected by a conduit
system Conduit passing vertically through sl abs-on-grade shall be rigid
steel or IMC. Rigid steel or | MC conduits installed bel ow sl ab-on-grade or
in the earth shall be field wapped with 0.010 inch thick pipe-w apping

pl astic 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 Installing in Slabs Including Slabs on G ade

Conduit installed in slabs-on-grade shall be rigid steel or IMC. Conduits
shall be installed as close to the niddle of concrete slabs as practicable
wi t hout disturbing the reinforcenment. Qutside dianmeter shall not exceed
1/3 of the slab thickness and conduits shall be spaced not closer than 3

di ameters on centers except at cabinet |ocations where the slab thickness
shall be increased as approved by the Contracting O ficer. Were conduit
is run parallel to reinforcing steel, the conduit shall be spaced a m ni nrum
of one conduit dianmeter away but not |ess than one inch fromthe
reinforcing steel

3.2.1.5 Changes in Direction of Runs
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Changes in direction of runs shall be made with symretrical bends or
cast-netal fittings. Field-mde bends and offsets shall be made with an
approved hickey 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 pnent shall be prevented during the course of
construction. Clogged raceways shall be cleared of obstructions or shal

be repl aced

3.2.1.6 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 novenent at intervals of not nore than 10 feet and
within 3 feet of boxes, cabinets, and fittings, with approved pipe straps,
wal | brackets, conduit clanmps, conduit hangers, threaded C-cl anps, beam
clanps, or ceiling trapeze. Loads and supports shall be coordinated with
supporting structure to prevent damage or defornation to the structure
Loads shall not be applied to joist bridging. Attachnment shall be by wood
screws or screwtype nails to wood; by toggle bolts on holl ow nmasonry
units; by expansion bolts on concrete or brick; by machine screws, wel ded

t hreaded studs, heat-treated or spring-steel-tension clanps on steel work
Nai | -type nylon anchors or threaded studs driven in by a powder charge and
provided with | ock washers and nuts nmay be used in |ieu of expansion bolts
or machi ne screws. Raceways or pipe straps shall not be welded to stee
structures. Cutting the main reinforcing bars in reinforced concrete beans
or joists shall be avoided when drilling holes for support anchors. Holes
drilled for support anchors, but not used, shall be filled. 1In partitions
of light steel construction, sheet-netal screws may be used. Raceways
shall not be supported using wire or nylon ties. Raceways shall be

i ndependently supported fromthe structure. Upper raceways shall not be
used as a neans of support for |ower raceways. Supporting neans shall not
be shared between el ectrical raceways and mechani cal piping or ducts.
Cabl es and raceways shall not be supported by ceiling grids. Except where
permtted by NFPA 70, wiring shall not be supported by ceiling support
systens. Conduits shall be fastened to sheet-nmetal 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;

ot herwi se, a single |ocknut and bushing nmay be used. Threadless fittings
for electrical netallic tubing shall be of a type approved for the

condi tions encountered. Additional support for horizontal runs is not
requi red when EMI rests on steel stud cutouts.

3.2.1.7 Exposed Raceways
Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenbers, 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.
3.2.1.8 Exposed Risers
Exposed risers in wire shafts of multistory buildings shall be supported by

U-cl anp hangers at each floor level, and at intervals not to exceed 10
feet.
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3.2.1.9 Communi cati ons Raceways

Communi cati ons raceways indicated shall be installed in accordance with the
previ ous requirenents for conduit and tubing and with the additiona

requi renment that no length of run shall exceed 50 feet for 1/2 inch and 3/4
i nch sizes, and 100 feet for 1 inch or larger sizes, and shall not contain
nore than two 90-degree bends or the equivalent. Additional pull or
junction boxes shall be installed to conmply with these |imtations whether
or not indicated. Inside radii of bends in conduits of 1 inch size or

| arger shall not be less than ten tinmes the noninal dianeter.

3.2.2 Busway Systens

Busway systens shall be of the voltage, capacity, and phase characteristics
i ndi cated. Vertical runs of busways within 6 feet of the floor shall have
solid enclosures. Busways shall be supported at intervals not exceeding 5
feet, and shall be braced properly to prevent |ateral novenent. Busways
penetrating walls or floors shall be provided with flanges to conpletely

cl ose wall or floor openings.

3.2.3 Cabl es and Conductors

Installation shall conformto the requirenments of NFPA 70. Covered, bare
or insulated conductors of circuits rated over 600 volts shall not occupy
the sane equi pnment wiring enclosure, cable, or raceway wi th conductors of
circuits rated 600 volts or |ess.

3.2.3.1 Si zi ng

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

i nsul ation types indicated. Sizes shall be not |ess than indicated
Branch-circuit conductors shall be not smaller than No. 12 AWG  Conductors
for branch circuits of 120 volts nore than 100 feet |ong and of 277 volts
nore than 230 feet long, frompanel to |load center, shall be no smaller
than No. 10 AW Class 1 renote control and signal circuit conductors
shall be not less than No. 14 AWG Class 2 renpte control and signa
circuit conductors shall be not less than No. 16 AWG Cl ass 3 | ow energy,
renote-control and signal circuits shall be not | ess than No. 22 AWG

3.2.3.2 Use of Al um num Conductors in Lieu of Copper

Unl ess otherw se indicated, the Contractor nmay substitute alum num
conductors in lieu of copper conductors for copper sizes No. 4 AWG and

| arger. Should the Contractor choose to provide alum num for conductors,
the Contractor shall be responsible for increasing conductor size to have
sane anpacity as copper size indicated; increasing conduit and pull box
sizes to accommpdate | arger size alum num conductors in accordance with
NFPA 70; ensuring that pulling tension rating of alum num conductors is
sufficient; providing panelboards that are UL listed for use with

al um num and so | abelled; relocating equi pnent, nodifying equi pnent

term nations, resizing equipnment; and resol ving problens that are a direct
result of providing alum numconductors in |lieu of copper

3.2.3.3 Cabl e Systens

Cabl e systens shall be installed where indicated. Cables shall be
i nstall ed conceal ed behind ceiling or wall finish where practicable
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Cabl es shall be threaded through hol es bored on the approximate centerline
of wood nenbers; notching of surfaces will not be permitted. Sleeves shal
be provided through bond beans of nmasonry-block walls for threading cables
t hrough hol | ow spaces. Exposed cables shall be installed parallel or at
right angles to walls or structural nmenbers. In roons or areas nhot
provided with ceiling or wall finish, cables and outlets shall be installed
so that a roomfinish may be applied in the future wi thout disturbing the
cables or resetting the boxes. Exposed nonnetallic-sheathed cables |ess
than 4 feet above floors shall be protected from nechanical injury by
installation in conduit or tubing.

3.2.3. 4 M neral -1 nsul at ed Cabl e

M neral -i nsul ated, netal -sheathed cable system Type M, nmay be used in
lieu of exposed conduit and wiring. Conductor sizes shall be not |ess than
those indicated for the conduit installation. Cables shall be fastened
within 12 inches of each turn or offset and at intervals of not nore than

6 feet. Cable term nations shall be nade in accordance with manufacturer's
recomrendat i ons.

3.2.3.5 Cabl e Splicing

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

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

b. Al um num Conductors, 600 Volt and Under: Splices of alum num
conductors shall be made with a UL |listed, solderless,
conpressi on-type, alum num bodi ed connector, stanped for AL or
AL/ CU. Al um num contact surfaces of conductors shall be cleaned
with a wire brush and covered with anti-oxi dant joint conmpound
prior to meking of connections. Any excess joint conpound shal
be wi ped away after installing the connector. Insulate the
connection with tape or heat-shrink type insulating materia
equi val ent to the conductor insulation

3.2.3.6 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 conmon 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 groundi ng conductors
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3.

and white for neutrals; except where neutrals of nore than one
systemare installed in the same raceway or box, other neutral
shall be white with colored (not green) stripe. The color coding
for 3-phase and singl e-phase | ow voltage systenms shall be as
fol |l ows:

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(C)
277/ 480-volt, 3-phase: Brown(A), orange(B), and yellowC).
120/ 240-vol t, 1-phase: Black and red.

b. Conductor phase and voltage identification shall be rmade by
col or-coded insulation for all conductors smaller than No. 6 AWG
For conductors No. 6 AWG and larger, identification shall be nade
by col or-coded i nsul ation, or conductors with black insulation my
be furnished and identified by the use of half-I|apped bands of
colored electrical tape wapped around the insulation for a
m ni mum of 3 inches of length near the end, or other method as
submtted by the Contractor and approved by the Contracting
Oficer.

c. Control and signal circuit conductor identification shall be nade
by col or-coded i nsul ated conductors, plastic-coated self-sticking
printed markers, permanently attached stanped netal foil markers,
or equi val ent neans as approved. Control circuit term nals of
equi pment shall be properly identified. Term nal and conductor
identification shall match that shown on approved detail draw ngs.

Hand lettering or marking i s not acceptable.

3 BOXES AND SUPPORTS

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 evati ons are approxi mate, except where m ni nrum nounti ng hei ghts
for hazardous areas are required by NFPA 70. Unless otherw se indicated,
boxes for wall swi tches shall be nmounted 48 i nches above finished floors.
Switch and outl et boxes |ocated on opposite sides of fire rated walls shal
be separated by a m ni num hori zontal distance of 24 inches. The tota
conbi ned area of all box openings in fire rated walls shall not exceed 100
square inches per 100 square feet. Maxi num box areas for individual boxes
in fire rated walls vary with the manufacturer and shall not exceed the
mexi 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 volune required by NFPA 70 for number
of conductors enclosed in box. Boxes for netallic raceways shall be listed
for the intended use when | ocated in normally wet |ocations, when flush or
surface nounted 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
mounting lighting fixtures shall be not |less than 4 inches square, or
octagonal, except snmaller boxes may be installed as required by fixture
configuration, as approved. Cast-netal boxes with 3/32 inch wall thickness
are acceptable. Large size boxes shall be NEMA 1 or as shown. Boxes in

ot her locations shall be sheet steel except that alum num boxes nmay be used
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with al um num conduit, and nonnetallic boxes nmay be used with nonnetallic
conduit and tubing or nonnetallic sheathed cable system when permtted 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.

3.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
nails of equal holding strength, with bolts and netal 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 |lieu of expansion shields, or machi ne screws.
Penetration of nore than 1-1/2 inches into reinforced-concrete beans or
nore than 3/4 inch into reinforced-concrete joists shall avoid cutting any
mai n reinforcing steel. The use of brackets which depend on gypsum
wal | board or plasterboard for prinmary support will not be permitted. In
partitions of light steel construction, bar hangers with 1 inch |ong studs,
mount ed between netal wall studs or nmetal box nounting brackets shall be
used to secure boxes to the building structure. Wen nmetal box nounting
brackets are used, additional box support shall be provided on the side of
the box opposite the brackets. This additional box support shall consist
of a mninmum 12 inch long section of wall stud, bracketed to the opposite
side of the box and secured by two screws through the wall board on each
side of the stud. Metal screws nmay be used in lieu of the netal box
mount i ng brackets.

3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible materi al
boxes shall be installed so that the edge of the box is not recessed nore
than 1/4 inch fromthe finished surface. Boxes mounted in conbustible
walls or ceiling material shall be mounted flush with the finished surface
The use of gypsum or 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 mninmze cutting of the bl ocks,
and boxes shall be | ocated horizontally to avoid cutting webs of bl ock
Separate boxes shall be provided for flush or recessed fixtures when
required by the fixture termi nal operating tenperature, and fixtures shal
be readily renpovabl e for access to the boxes unless ceiling access panels
are provi ded

3.3. 4 Installation in Overhead Spaces

I n open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-netal
boxes havi ng threadl ess connectors and sheet netal 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 24 inches fromthe box.

3.4 DEVI CE PLATES
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One-pi ece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of

zi nc-coat ed sheet steel, cast-netal, or inpact resistant plastic having
rounded or bevel ed edges. Plates on finished walls shall be of steel with
baked enamel finish or inpact-resistant plastic and shall be ivory .
Screws shall 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
conti nuous contact with finished wall surfaces w thout the use of mats or

simlar devices. Plaster fillings will not be pernitted. Plates shall be
installed with an alignnment tolerance of 1/16 inch. The use of
sectional -type device plates will not be permtted. Plates installed in

wet | ocations shall be gasketed and provided with a hinged, gasketed cover,
unl ess ot herw se specified

3.5 RECEPTACLES
3.5.1 Si ngl e and Dupl ex, 15 or 20-anpere, 125 volt

Si ngl e and dupl ex receptacles shall be rated 20 anperes, 125 volts,
two-pole, three-wire, grounding type with polarized parallel slots. Bodies
shall be of ivory to match color of switch handles in the same roomor to
har noni ze with the color of the respective wall, and supported by nounting
strap having plaster ears. Contact arrangenment shall be such that contact
is made on two sides of an inserted blade. Receptacle shall be side- or
back-wired with two screws per termnal. The third grounding pole shall be
connected to the netal nounting yoke. Switched receptacles shall be the
sane as other receptacles specified except that the ungrounded pol e of each
sui tabl e receptacle shall be provided with a separate termnal. Only the
top receptacle of a duplex receptacle shall be wired for sw tching
application. Receptacles with ground fault circuit interrupters shall have
the current rating as indicated, and shall be UL Class A type unl ess

ot herwi se shown. Gound fault circuit protection shall be provided as
requi red 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 environnment, danp or wet
as applicable, and the housings shall be |labeled to identify the all owable
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 Closed". Assenblies shall be installed in accordance with the
manuf acturer’'s reconmendati ons.

3.5.2.1 Danp Locati ons

Receptacles in danp |locations shall be nounted in an outlet box with a
gasket ed, weat herproof, cast-netal 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 permanently attached to the cover
pl ate by a short length of bead chain or shall be a flap type attached to
the cover with a spring | oaded hi nge

3.5.2.2 Wet Locati ons

Receptacles in wet |ocations shall be installed in an assenbly rated for
such use whether the plug is inserted or withdrawn, unless otherw se
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indicated. 1In a duplex installation, the receptacle cover shall be
configured to shield the connecti ons whether one or both receptacles are in
use

3.5.3 Recept acl es, 15-Anpere, 250-Volt

Receptacl es, 15-anpere, 250-volt, shall be duplex two-pole, three-wre,
groundi ng type with bodies of ivory phenolic conpound supported by nounting
yoke having plaster ears. The third grounding pole shall be connected to
the nmetal yoke. Each receptacle shall be provided with a mating cord-grip

pl ug.
3.5.4 Recept acl es, 20- Anpere, 250-Volt

Receptacl es, single, 20-anpere, 250-volt, shall be ivory nolded plastic,
two-pole, three-wire or three-pole, four-wire, grounding type conplete with
appropriate mating cord-grip plug.

3.6 WALL SW TCHES

Wal| switches shall be of the totally enclosed tunbler type. The wal
switch handl e and switch plate color shall be ivory. Wring termnals
shall be of the screw type or of the solderless pressure type having

sui tabl e conductor-rel ease arrangenent. Not nore than one switch shall be
installed in a single-gang position. Switches shall be rated 15-anpere 277
-volt for use on alternating current only. Pilot lights indicated shal
consi st of yoke-nounted candel abra-base sockets rated at 75 watts, 125
volts, and fitted with glass or plastic jewels. A clear 6-watt |anp shal
be furnished and installed in each pilot switch. Jewels for use with
switches controlling notors shall be green, and jewels for other purposes
shall be red. Dinm ng switches shall be solid-state flush nounted, sized
for the | oads.

3.7 SERVI CE EQUI PMENT
Servi ce-di sconnecting neans shall be of the type indicated in paragraph
POAER SW TCHGEAR ASSEMBLI ES | NCLUDI NG SW TCHBOARDS with an external handl e
for manual operation. Wen service disconnecting neans is a part of an
assenbly, the assenbly shall be |listed as suitable for service entrance
equi pment. Encl osures shall be sheet netal with hinged cover for surface
mounting unl ess otherw se indicated

3.8 PANELBOARDS AND LOADCENTERS

Circuit breakers and switches capable of being |locked in the open position
shall not be used as a notor disconnecting nmeans . Door |ocks shall be
keyed al i ke. Naneplates shall be as approved. Directories shall be typed
to indicate | oads served by each circuit and nounted in a hol der behind a
clear protective covering. Busses shall be copper

3.8.1 Loadcenters
Loadcenters shall be circuit breaker equi pped

3.8.2 Panel boar ds

Panel boards shall be circuit breaker equi pped as indicated on the draw ngs.
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3.9 FUSES

Equi prrent 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-limting fuses are
required to be installed to linmt the anpere-interrupting capacity of
circuit breakers or equipnent to |less 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
shall have the tine-current characteristics required for effective power
system coordi nati on. Tine-delay and non-time-del ay options shall be as
speci fi ed.

3.9.1 Cartridge Fuses; Noncurrent-Limting Type

Cartridge fuses of the noncurrent-limting type shall be Class H

nonr enewabl e, dual elenent, tinme |lag type and shall have interrupting
capacity of 10,000 anperes. At 500 percent current, cartridge fuses shal
not blow in | ess than 10 seconds.

3.9.2 Cartridge Fuses; Current-Limting Type

Cartridge fuses, current-limting type, shall have tested interrupting
capacity not |ess than 100,000 anperes. Fuse holders shall be the type
that will reject all C ass H fuses

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

Service entrance and feeder circuit fuses (600 anperes and snaller) shal
be Class J, current-limting, nontine-delay with 200, 000 anperes
interrupting capacity.

3.9.4 Conti nuous Current Ratings (Greater than 600 Anperes)

Service entrance and feeder circuit fuses (greater than 600 anperes) shal
be Class L, current-limting, nontine-delay with 200, 000 anperes
i nterrupting capacity.

3.9.5 Mbtor and Transforner Circuit Fuses

Mot or, nmotor controller, transformer, and inductive circuit fuses shall be
Class RK1 or RK5, current-limting, tinme-delay with 200, 000 anperes
i nterrupting capacity.

3.10 UNDERGROUND SERVI CE

Unl ess otherw se indicated, interior conduit systens shall be stubbed out 5
feet beyond the building wall and 2 feet below finished grade, for
interface with the exterior service |lateral conduits and exterior

comuni cations conduits. Qutside 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 term nated in accordance with the requirenents of Section 16375
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND and NFPA 70.
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3.11 MOTORS

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

When el ectrically driven equi pnent furni shed under other sections of these
specifications materially differs fromthe design, the Contractor shal
nmeke the necessary adjustnents to the wiring, disconnect devices and
branch-circuit protection to accommpdate the equi pnment actually installed

3.12 MOTOR CONTROL

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

thermal -over| 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 nmotor 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 manual controllers for single-phase notors
having a current rating not in excess of 80 percent of the switch rating
Aut omatic 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 adequat e horsepower
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 conbinati on nanual and autonatic contro

is specified and the automati c-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 nornal
automatic regul atory control devices will be bypassed when the switch is in
t he 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 Automatic positions of the selector switch. Contro
circuit connections to any MANUAL- OFF- AUTOVATIC switch or to nore than one
automatic regul atory control device shall be made in accordance with wiring
di agram approved by the Contracting O ficer unless such diagramis included
on the drawi ngs. All controls shall be 120 volts or |ess unless otherw se

i ndi cat ed.
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3.12.1 Reduced- Vol tage Controllers

Reduced-vol tage controllers shall be provided for pol yphase notors 25 hp or
| arger. Reduced-voltage starters shall be of the single-step
autotransformer, reactor, or resistor type having an adjustable tine

i nterval between application of reduced and full voltages to the notors.
We-delta reduced voltage starters or part wi nding increment starters
havi ng an adjustable tinme delay between application of voltage to first and
second wi nding of notor may be used in lieu of the reduced voltage starters
speci fied above for starting of notor-generator sets, centrifugally
operated equi pnment or reciprocating conpressors provided with automatic

unl oaders.

3.12.2 Cont act s

Unl ess otherw 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.

3.12.3 Safety Controls

Safety controls for boilers shall be connected to a 2-wire, 120 volt
grounded circuit supplied fromthe associ ated boil er-equi pnent circuit.
Where the boiler circuit is nore than 120 volts to ground, safety controls
shall be energized through a two-wi nding transformer having its 120 volt
secondary wi 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 disconnecting neans |ocated adjacent to
the notor, even though not indicated. For single-phase notors, a single or
doubl e pole toggle switch, rated only for alternating current, will be
acceptabl e for capacities |l ess than 30 anperes, provided the anpere rating
of the switch is at |east 125 percent of the notor rating. Sw tches shal

di sconnect all ungrounded conductors.

3.14 TRANSFORMER | NSTALLATI ON
Thr ee- phase transforners shall be connected only in a delta-we or
wye-delta configuration as indicated . "T" connections may be used for
transforners rated at 15 kVA or below.. Transformers to be located within
the building may be provided in the manufacturer's standard, ventil ated

i ndoor encl osure designed for use in 40 degrees C anbi ent tenperature,
unl ess ot herw se indicated

3.15 LI GHTI NG FI XTURES, LAMPS AND BALLASTS

Thi s paragraph shall cover the installation of lanps, lighting fixtures and
ballasts in interior or building nmounted 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
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conpletion. Lanps installed and used for working |ight during construction
shall be replaced prior to turnover to the Government if nore than 15% of
their rated |ife 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 Fi xtures

Fi xtures shall be as shown and shall conformto the foll ow ng

speci fications and shall be as detailed on the drawings. Illustrations
shown on the draw ngs are indicative of the general type desired and are
not intended to restrict selection to fixtures of any particul ar

manuf acturer. 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. |In suspended acoustica
ceilings with fluorescent fixtures, the fluorescent energency |ight
fixtures shall be furnished with self-contained battery packs.

3.15.2.1 Accessori es

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

3.15.2.2 Ceiling Fixtures

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 manufacturer's recomendati ons.
Where 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 sanme fire
rating as the ceiling or shall be provided with fireproofing boxes having
materials of the sane fire rating as the ceiling, in conformance w thUL
El ec Const Dir. Surface-nounted fixtures shall be suitable for fastening
to the ceiling panel structural supports.

3.15.2.3 Fi xtures for Installation in Gid Type Ceilings

Fi xtures for installation in grid type ceilings which are smaller than a
full tile shall be centered in the tile. 1 by 4 foot fixtures shall be
mounted along the grid rail as shown. Wrk 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 coordi nated 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 seismc
clips. Junction boxes shall be supported at four points.

3.15.2. 4 Suspended Fi xtures

Suspended fixtures shall be provided with sw vel hangers or hand-straights
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so that they hang plunb. Pendants, rods, or chains 4 feet 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 wi reway systens for end to end wiring and shall be properly
aligned to provide a straight and conti nuous row w t hout bends, gaps, |ight
| eaks or filler pieces. Aligning splines shall be used on extruded

al um num 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
shall be stainless steel. Canopies shall be finished to match the ceiling
and shall be | ow profile unless otherwi se shown. Mxi nmum di stance between
suspensi on points shall be 10 feet or as recomrended by the manufacturer
whi chever is |ess.

Suspended fixtures installed in seismc areas shall have 45% swi vel hangers
and shall be located with no obstructions within the 45% range in al
directions. The stem canopy and fixture shall be capable of 45% swi ng.

3.15.3 Bal | asts

Renote type ballasts or transfornmers, where indicated, shall be nounted in
a well ventilated, easily accessible |ocation, within the nmaxi mum operating
di stance fromthe | anp as designated by the manufacturer.

3.15.4 Enmergency Light Sets

Enmergency |ight sets shall conformto UL 924 with the nunber of heads as
i ndi cated. Sets shall be permanently connected to the wiring system by
conductors installed in short |engths of flexible conduit.

3.16 BATTERY CHARGERS
Battery chargers shall be installed in conformance with NFPA 70.
3.17 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
speci fications. Connections shall conply with the applicable requirenents
of paragraph W RING METHODS. Flexible conduits 6 feet or less in length
shall be provided to all electrical equipnent subject to periodic renoval,
vi bration, or novenent and for all nmotors. All notors shall be provided
with separate groundi ng conductors. Liquid-tight conduits shall be used in
danp or wet | ocations.

3.17. 1 Mbtors and Motor Contro
Mbtors, motor controls, and notor control centers shall be installed in
accordance with NFPA 70, the manufacturer's recommendations, and as
indicated. Wring shall be extended to notors, notor controls, and notor
control centers and tern nated

3.17.2 Installation of Governnent-Furni shed Equi pnent

Wring shall be extended to the equi pnment and term nated
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3.17.3 Food Service Equi prent Provided Under O her Sections
Wring shall be extended to the equi pnment and term nated
3.18 Cl RCUI 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 tions.

3.19 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

3.20 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channeling, 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
shall be carefully done, and any danmge to buil ding, piping, or equipnent
shall be repaired by skilled nechanics of the trades involved at no

additi onal cost to the Governnent.

3.21 FI ELD TESTI NG

Field testing shall be perfornmed in the presence of the Contracting

O ficer. The Contractor shall notify the Contracting O ficer 30 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pment necessary to conduct field tests. The Contractor shal
performall tests and inspection recomended by the manufacturer unless
specifically waived by the Contracting O ficer. The Contractor shal
maintain a witten record of all tests which includes date, test perfornmed,
personnel involved, devices tested, serial nunmber and nane of test

equi pnent, and test results. All field test reports will be signed and
dated by the Contractor.

3.21.1 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnment which
are damaged due to inproper test procedures or handling

3.21.2 G ound- Resi stance Tests

The resistance of each groundi ng el ectrode shall be nmeasured using the
fall-of -potential nethod defined in IEEE Std 81. Soil resistivity in the
area of the grid shall be neasured concurrently with the grid neasurenents
Ground resistance neasurenments shall be made before the electrica
di stribution systemis energized and shall be nmade in normally dry
conditions not less than 48 hours after the last rainfall. Resistance
neasurenents of separate groundi ng el ectrode systens shall be nmade before
the systens are bonded toget her bel ow grade. The conbi ned resistance of
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separate systens nay be used to neet the required resistance, but the
speci fied nunber of electrodes nust still be provided

a. Single rod electrode - 25 ohns .

3.21.3 Cabl e Tests
The Contractor shall be responsible for identifying all equipnment and
devi ces that could be damaged by application of the test voltage and
ensuring that they have been properly disconnected prior to perform ng
i nsul ation resistance testing. An insulation resistance test shall be
performed on all |ow and nedi um 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 m nute between each conduct or

and ground and between all possible conbinations of conductors. The
m ni mrum val ue of resistance shall be

R in nmegohns = (rated voltage in kV + 1) x 1000/ (length of cable in feet)

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

3.21.3.1 Medi um Vol t age Cabl e Tests
a. Continuity test.
b. Insulation resistance test.
c. DC high-potential test.
3.21.3.2 Low Vol tage Cable Tests
a. Continuity test.
b. Insulation resistance test.
3.21. 4 Met al Encl osed Bus Duct Tests
a. Insulation Resistance phase-to-phase, all conbinations.
b. Insulation resistance phase-to-ground, each phase.
c. AC or DC high-potential test.
d. Phase rotation test.
3.21.5 Mot or Tests
a. Phase rotation test to ensure proper directions.
b. Operation and sequence of reduced voltage starters.

c. High potential test on each wi nding to ground.
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d. Insulation resistance of each w nding to ground.

e. Vibration test.

f. Dielectric absorption test on notor
3.21.6 Dry-Type Transformer Tests

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

a. Insulation resistance test phase-to-ground, each phase.

b. Turns ratio test.

3.21.7 Circuit Breaker Tests
The following field tests shall be perforned on circuit breakers.
3.21.7.1 Circuit Breakers, Ml ded Case
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Closed breaker contact resistance test.
d. Manual operation of the breaker
3.22 OPERATI NG TESTS
After the installation is conpleted, and at such tine as the Contracting
O ficer my direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denpbnstrated to operate in accordance
with the specified requirements. An operating test report shall be
subm tted in accordance with paragraph FI ELD TEST REPORTS
3.23 FI ELD SERVI CE
3.23.1 Onsite Training
The Contractor shall conduct a training course for the operating staff as
desi gnated by the Contracting Oficer. The training period shall consi st
of a total of 8 hours of normal working tinme 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 equipnent, as well as all major elenents
of the operation and mai ntenance manuals. Additionally, the course
i nstructions shall denpnstrate all routine maintenance operations. A VHS
format video tape of the entire training shall be subnitted

3.23.2 I nstal | ati on Engi neer

After delivery of the equipnent, the Contractor shall furnish one or nore
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field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of equipnent, assist in the performance of the
onsite tests, oversee initial operations, and instruct personnel as to the
operational and nmi ntenance features of the equi pnent.

3.24 ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation

material or operation have been corrected

-- End of Section --
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SECTI ON 16770

RADI O AND PUBLI C ADDRESS SYSTEMS
07/ 89

PART 1 GENERAL
1.1 REFERENCES

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

ELECTRONI C | NDUSTRI ES ASSCCI ATI ON ( El A)

ElI A ANSI / EI A/ 310-D (1992) Cabinets, Racks, Panels, and
Associ at ed Equi prent

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (1999) National Electrical Code

[ AME3]
1.2  SYSTEM DESCRI PTI ON

The radi o and public address system shall consist of an audio distribution
network to include anplifiers, m xers, mcrophones, speakers, cabling, and
any ancillary conponents required to neet the required system configuration
and operation.

1.2.1 Mul ti - Channel System

The systemin the briefing areas shall provide nultiple inputs for

di stribution over an audio network to each roomand to speakers as

i ndi cated. Each channel shall be separate, and equi pnent for each channe
shall be identical, except for alternate programinputs which shall be
suitable for the alternate source specified. The system shall include
anplifiers, VCR inputs, mcrophone inputs, nicrophones, m crophone outl et
receptacles, and all accessories required as shown on the draw ngs.

1.2.2 Mul ti - Channel System wi th Pagi ng

Each systemin the waiting areas shall include m crophones, nicrophone
outlet receptacles, two orthree m crophone inputs as indicated with
preanplifiers, inputs for tel ephone, CATV, and other program sources as

i ndi cated on the draw ngs, all channel paging, control for each input,
power anplifying equi pment, and accessories required to output the public
address and pagi ng audi o signals through sel ected portions of the audio

di stribution network as indicated. The paging signal shall replace al
channel s of the radi o system output, when the paging function is activated

1.2.3 System Per f or mance
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The system shall provide even sound distribution throughout the designated
area, plus or mnus 3 dB for the 1-octave band centered at 4000 Hz. The
system shal | provide uniformfrequency response throughout the designated
area, plus or mnus 3 dB as neasured with 1/ 3-octave bands of pink noise at
| ocations across the designated area selected by the Contracting O ficer.
The system shall be capable of delivering 85 dB average programlevel with
additional 10 dB peaking margi n sound pressure |level (SPL) to any location
in the area at an acoustic distortion |level below 5 percent total harnonic
distortion (THD). Unless otherw se specified the sound pressure reference
level is 20 micro Pascal (0.00002 Newtons per square neter).

1.3 SUBM TTALS

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

SD- 01 Data
Spare Parts; FIO

Spare parts data for each different item of material and equi pnent
specified, after approval of the detail draw ngs and not |later than 3

nmont hs prior to the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and source of

suppl y.
SD- 04 Dr awi ngs
Radi o and Public Address System FIO

Detail drawi ngs consisting of a conplete list of equipnent and material,

i ncl udi ng manufacturer's descriptive and technical literature, performance
charts and curves, catalog cuts, and installation instructions. Detail
drawi ngs shall also contain conplete wiring and schematic di agrans and any
other details required to denonstrate that the system has been coordi nated
and will properly function as a unit. Draw ngs shall show proposed | ayout
of equi pnment and appurtenances, and equi pnent relationship to other parts
of the work including clearances for nmai ntenance and operati on.

SD- 09 Reports
Test Plan; FIO

Test plan and test procedures for the acceptance tests. The test plan and
test procedures shall explain in detail, step-by-step actions and expected
results to denonstrate conpliance with the requirenents specified. The
procedure shall also explain nmethods for sinulating the necessary
conditions of operation to denpbnstrate system perfornance.

Accept ance Tests; FIO
Test reports in booklet formshowing all field tests perforned to adjust
each conponent and to prove conpliance with the specified performance

criteria, upon conpletion and testing of the installed system The reports
shall include the manufacturer, nodel number, and serial nunber of test
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equi pment used in each test. Each report shall indicate the final position
of controls and operating node of the system

SD- 19 Operation and Mii ntenance Manual s
Radi o and Public Address System FI O

Si x copies of the operation manual outlining the step-by-step procedures
required for systemstart up, operation, and shutdown. The manual shal

i ncl ude equi pnent | ayout and schematics of sinplified wiring and contro

di agranms of the system as installed, the manufacturer's nane, nodel nunber,
and brief description of all equipnent and their basic operating features.

Si x copi es of maintenance manual listing routine nmai ntenance procedures,
possi bl e breakdowns and repairs, and troubl eshooting guides. The manual
shal |l include equipnment |ayout and schematics and sinplified wiring and

control diagrans of the system
1.4 DELI VERY AND STORAGE

Equi prent placed in storage until installation tine shall be stored with
protection fromthe weather, hum dity and tenperature variations, dirt and
dust, and other contam nants.

1.5 VERI FI CATI ON OF DI MENSI ONS

The Contractor shall beconme famliar with the details of the work and
wor ki ng conditions, shall verify dinmensions in the field, and shall advise
the Contracting O ficer of any discrepancies before perform ng the work

PART 2 PRODUCTS

2.1 STANDARD PRODUCTS
Materi al and equi pnent to be provided shall be the standard products of a
manuf acturer regularly engaged in the manufacture of such products, and
shall essentially duplicate material and equi pnment that have been in
satisfactory use at |least 2 years. Al conponents used in the system shal
be comrercial designs that conply with the requirenents specified
Equi prent shall be supported by a service organization that is, in the
opi ni on of the Contracting O ficer, reasonably convenient to the site.

2.1.1 Identical Itens

Itens of the sane classification shall be identical. This requirenent
i ncl udes equi pnrent, nodul es, assenblies, parts, and conponents.

2.1.2 Narepl at es
Each maj or conponent of equi pnment shall have the manufacturer's nane,
address, nodel and catal og nunber, and serial nunber on a plate secured to
t he equi pnent.

[ AME#3] 2. 2 M XER- PREAMPLI FI ER

M xer-preanplifier shall as a mnimum conformto the follow ng
speci fications:
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Rat ed

CQut put :

Frequency Response:

Di stortion:

Si gna

to noi se:

| nput s:

| nput

| nput

| sol at

Sensitivity:

Channe

i on:

Tone Controls:

Power

[ AME#32. 3 POVNER AMPLI FI ERS

Requi renent :

18 dB
Plus or Mnus 1 dB, 20 - 20,000 Hz
Less than 0.2 percent, 20 - 20,000 Hz

M crophone - 60 dB
Aux - 70 dB

5 i ndependent bal anced | ow i npedence,
transforner-isol ated

M crophone - 0.003 volts

Aux - 0.125 volts
Magnetic Cartridge - 0.0005 volts

80 dB m ni mum

Plus or Mnus 10 dB range at 50 and 15, 000
Hz

110- 125 Vac 60 Hz

Power anplifiers as a minimumconformto the follow ng specifications:

Rat ed

power out put:

Frequency Response:

Di stortion:

| nput
Qut put
Qut put

Power

[ AM#3] 2. 4

M xer anpl

Rat ed

Frequency Response:

| npedance:
| npedance:
vol t age:

Requi renment :

M XER AMPLI FI ER

150 watts RMS

Plus or Mnus 2 dB, 60-13,000 Hz

Less than 2 percent at RPO, 600-13,000 Hz
50 k ohm unbal anced

83.3, 10.4, 8.0, and 4.0 ohms

70.7, 25, 22, and 15.5 volts

110- 125 Vac 60 Hz

ifier shall as a mnimum conformto the foll owi ng specifications:

Power Qut put:

60 watts RMS

Plus or Mnus 2 dB, 60-13,000 Hz
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Di stortion:

| nput s:

Cut put | npedance:
Cut put Vol t age:
Power Requi renent:

2.5 M CROPHONES

Less than 1 percent at RPO, 60 - 13,000 Hz

As shown on the draw ngs

Bal anced 4, 8, and 16 ohns
25 and 70 volts

110- 125 Vac 60 Hz

M crophones shall as a mnimumconformto the foll ow ng specifications:

Application:
all the offices.

El emrent :

Frequency Response:
| npedance:
Front-to-back Rati o:

2.5.1 M crophone Jack

Fl oor stand in the briefing area and Desk in

Dynam ¢
50 - 12,000 Hz
250 ohms (nom nal)

20 dB

Each outlet for m crophones shall consist of a standard outlet box,
flush-nounted, and fitted with a three-pole, polarized, |ocking-type,
femal e m crophone jack and a corrosion resistant-steel device plate.

2.5.2 M crophone Stand

Each m crophone shall have an associated stand which as a m ni nrum shal

consi st of
control

35 by 62 inch chronme tube assenbly with grip-action for |ocking
Desk applications shall be as a m ninmum constructed of chrone

tubing with a charcoal finish

[ AME#3] 2.6 L OUDSPEAKERS

2.6.1 Cone Speaker

The cone speaker shall as a mninumconformto the follow ng specifications:

Appl i cati on:
Frequency range:

Power Rati ng:

Voi ce Coil | npedance:

Li ne Mat chi ng

Cei ling

60 to 12,000 Hz

Normal - 7 watts
Peak - 10 watts
8 ohns
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Transf ornmer Type: 25/ 70 volt line

Capacity: 2 watts

Magnet : 8 ounces or greater

Primary Taps: 0.5, 1, and 2 watts

Primary | npedance: 25 volts - 1250, 625, and 312 ohns

70 volts - 10k, 5k, and 2.5k ohns
Frequency Response: 30 - 20,000 Hz
I nsertion Loss: Less than 1 dB
2.6.2 Speaker Encl osures

Wal | baffle or columm speaker enclosures shall be of the tuned-port design
for precise balancing and tuning of the speaker. The enclosures shall be
constructed throughout of 3/4 inch, high density board, with screwed and
glued joints, durably braced, and padded with fiberglass where acoustically
required.

[ AME#3] 2.7 PRI ORI TY RELAYS AND CONTROLS

Priority relays and controls required to acconplish operations specified
shall be provided. Relays shall be conpletely enclosed with a plastic dust
cover for maximum protection against foreign matter, and shall be plug-in
type. Relays shall be provided with a diode wired across the relay coi

for transient suppression and shall be installed utilizing
factory-prew red, rack-mounted receptacle strips. Coil shall be maxi num 24
volts dc.

2.8 SW TCHES AND CONTROLS
2.8.1 Radi o System Control Switch

A volune control shall be installed with a switch at each station and shal
be of the auto transforner type and set so that the nmaxi mum volune is
sufficient for the area while not disturbing adjacent areas. If the sound
for the televisionis turned down or off, the paging signal shall override
controls. Each device plate shall be satin-finished, corrosion-resisting
steel permanently marked to indicate the channel sel ected

2.9 EQUI PMENT RACKS

Equi prrent shall be nounted on 19 inch racks in accordance with ElIA

ANSI / EI A/ 310-D and | ocated as shown on draw ngs. Ventil ated rear panels,
solid side panels, and solid top panels shall be provided. Perforations or
| ouvers may be provided in front panels to ensure adequate ventil ation of
equi pnment. The racks and panels shall be factory finished with a uniform
baked enamel over rust inhibiting priner.

2.10 SPEAKER AND M CROPHONE CABLE

Cabl es shall be of the gauge required dependi ng upon the cable run | ength.
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In no case shall any cable be used which is smaller than 20 AWG

I nsul ation on the conductors shall be polyvinyl chloride (PVC) or an

equi val ent synthetic thernoplastic not less than 0.009 inch. Cables shal
be shielded with a 34-gauge tinned soft copper strand fornmed into a braid
Cabl es shall be jacketed with a PVC conpound. The jacket thickness shal
be 0.0200 inch m ni num

2.11 POVNER SURGE PROTECTI ON

Maj or conponents of the system such as power anplifiers,
nm xer-preanplifiers, phonographs, and tuners, shall have a device, whether
i nternal or external, which provides protection against vol tage spi kes and
current surges originating from conmercial power sources.

2.12 SI GNAL SURGE PROTECTI ON

Maj or conponents of the system shall have internal protection circuits
whi ch protects the conponent from m smatched | oads, direct current, and
shorted output |ines.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Al l equi pnent shall be installed as indicated and specified, and in
accordance with the manufacturer's recomendati ons except where ot herw se
i ndi cated. Equi pnrent nounted out-of-doors or subject to inclenent

condi tions shall be weat her proof ed

3.1.1 Equi prrent Racks

Racks shall be mounted side-by-side and bolted together. Itens of the sane
function shall be grouped together, either vertically or side-by-side
Controls shall be symmetrically arranged at a hei ght as shown. Tape and

conpact di scequi pnent shall be at a hei ght above the floor as shown. Audio
i nput and interconnections shall be nmade with approved shiel ded cable and
pl ug connectors; output connections nmay be screw term nal type. Al
connections to power supplies shall utilize standard male plug and fenal e
receptacle connectors with the fenal e receptacle being the source side of
the connection. Inputs, outputs, interconnections, test points, and relays
shall be accessible at the rear of the equi pnent rack for maintenance and
testing. Each itemshall be renovable fromthe rack w thout disturbing
other items or connections. Enpty space in equipnent racks shall be
covered by blank panels so that the entire front of the rack is occupied by
panel s.

3.1.2 Wring

Wring shall be installed in rigid conduit, internediate netal conduit,
cable trays, or electric netallic tubing as specified in Section 16415
ELECTRI CAL WORK, INTERIOR. Wring for mcrophone, grounding, line |level,

vi deo, speaker and power cables shall be isolated fromeach other by

physi cal isolation and netallical shielding. Shielding shall be term nated
at only one end

3.2 GROUNDI NG
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All grounding practices shall conmply with NFPA 70. The antenna mast shal
be separately grounded. The systemshall utilize a nultiple-point signa
groundi ng schenme where conductive path connections are required between
each piece of equi pnent and the reference ground point. An isolated ground
bar for power shall be provided for the connection of the main system
conponents. The ground bar shall be connected to the main service ground
utilizing a No. 6 conductor

3.3 ACCEPTANCE TESTS

After installation has been conpleted, the Contractor shall conduct
acceptance tests, utilizing the approved test procedures, to denopnstrate
that equi pnment operates in accordance with specification requirenents. The
Contractor shall notify the Contracting O ficer 20 days prior to the

performance of tests. In no case shall notice be given until after the
Contractor has received witten Contracting O ficer approval of the test
pl ans as specified. The acceptance tests shall include originating and

recei vi ng nessages at specified stations, at proper volune |levels, wthout
cross talk or noise fromother |inks or nondesignated units.

3.4 TRAI NI NG

The Contractor shall conduct a training course for 6 nenmbers of the
operating and mai ntenance staff as designated by the Contracting O ficer
The training course will be given at the installation during normal working
hours for a total of 4 hours and shall start after the systemis
functionally conplete but prior to final acceptance tests. The field
instructions shall cover all of the itens contained in the approved
operating and mai ntenance manuals, as well as denopnstrations of routine

maei nt enance operations. The Contracting Oficer shall be notified at | east
14 days prior to the start of the training course

-- End of Section --
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