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SECTI ON 06650

SOLI D POLYMER (SOLI D SURFACI NG FABRI CATI ONS

PART 1  GENERAL

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

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A136.1 (1992) Organic Adhesives for Installation
of Ceramic Tile

ANSI Z7124.3 (1995) Plastic Lavatories

ANSI Z124.6 (1997) Plastic Sinks

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

ASTM D 570 (1998) Water Absorption of Plastics
ASTM D 638 (1999) Tensile Properties of Plastics
ASTM D 696 (1998) Coefficient of Linear Thernal

Expansi on of Plastics Between M nus 30
degrees C and 30 degrees C

ASTM D 2583 (1995) Indentation Hardness of Rigid
Pl astics by Means of a Barcol |npressor

ASTM E 84 (1999) Surface Burning Characteristics of
Bui l ding Materials

ASTM G 21 (1996) Determ ning Resistance of Synthetic
Pol yneric Materials to Fungi

ASTM G 22 (1976; R 1996) Determ ni ng Resi stance of
Pl astics to Bacteria

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA LD 3 (1995) Hi gh Pressure Decorative Lam nates
1.2  CENERAL DESCRI PTI ON

Work in this section includes countertops and other itens utilizing solid
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pol ymer (solid surfacing) fabrication as shown on the draw ngs and as
described in this specification.

.3 SUBM TTALS

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

SD- 02 Shop Drawi ngs

Shop Drawi ngs
Installation

Shop Drawi ngs indicating |ocations, dinensions, component sizes,
fabrication and joint details, attachnent provisions, installation
details, and coordi nation requirenents with adjacent work.

SD- 03 Product Data

Solid polymer materi al
Qualifications
Fabri cati ons

Product data indicating product description, fabrication
i nformati on, and conpliance with specified perfornance
requirenents for solid polynmer, joint adhesive, sealants, and heat
reflective tape. Both the manufacturer of materials and the
fabricator shall subnit a detailed description of operations and
processes in place that support efficient use of natura
resources, energy efficiency, enissions of ozone depleting
chemi cal s, managenent of water and operational waste, indoor
environnental quality, and other production techniques supporting
sust ai nabl e desi gn and products.

SD- 04 Sanpl es
Mat eri al

A mninum4 by 4 inch sanple of each color and pattern for

approval. Sanples shall indicate full range of color and pattern
vari ation. Approved sanples shall be retained as a standard for
t hi s work.

Count er Tops

A mninum1 foot wide by 6 inch deep, full size sanple for each
type of counter top shown on the project drawi ngs. The sanple

shal | include the edge profile and backspl ash as detailed on the
project drawings. Solid polynmer material shall be of a pattern
and color as indicated on the drawings. Sanple shall include at

| east one seam Approved sanple shall be retained as standard for

SECTI ON 06650 Page 4
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t hi s work.
SD- 06 Test Reports
Solid polymer materi al

Test report results froman i ndependent testing |aboratory
attesting that the submtted solid polyner material neets or
exceeds each of the specified perfornmance requirenents.

SD-07 Certificates

Fabri cati ons
Qualifications

Solid polymer manufacturer's certification attesting to
fabricator qualification approval

SD- 10 Operations and Mai ntenance Data

Solid polymer materi al
Cel ean-up

A mninum of six copies of naintenance data indicating
manuf acturer's care, repair and cl eaning instructions.
Mai nt enance video shall be provided,if available. Mintenance kit
for matte finishes shall be subnmitted

4 DELI VERY, STORAGE AND HANDLI NG

Materials shall not be delivered to project site until areas are ready for
installation. Materials shall be stored i ndoors and adequate precautions
taken to prevent danmage to finished surfaces. Protective coverings shall be
provided to prevent physical danage or staining follow ng installation, for
duration of project.

.5 WARRANTY

Manuf acturer's warranty of ten years against defects in materials,

excl udi ng danages caused by physical or chem cal abuse or excessive heat,
shal |l be provided. Warranty shall provide for material and |abor for

repl acenent or repair of defective material for a period of ten years after
conponent installation

.6 QUALI FI CATI ONS

To insure warranty coverage, solid polyner fabricators shall be certified
to fabricate by the solid polyner material nmanufacturer being utilized.
Al'l fabrications shall be marked with the fabricator's certification |abe
affixed in an inconspi cuous location. Fabricators shall have a m ni mum of
5 years of experience working with solid polynmer naterials.

7 MOCK- UP
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Prior to final approval of shop drawi ngs, a full-size nock-up shall be
provided of a typical countertop where nultiple units are required. The
nock-up shall include all solid polyner conponents required to provide a
conpleted unit. The nock-up shall utilize finishes in patterns and colors
i ndi cated on the drawi ngs. Should the nock-up not be approved, the
Contractor shall re-work or renmake it until approval is secured. Rejected
units shall be renmoved fromthe jobsite. Approved nock-up may renain as
part of the finished work.

PART 2 PRODUCTS
2.1 MATERI AL

Provi de fabrication of cast 1/2" thick, nonporous solid surfacing nmaterial.

Solid polymer material shall be a honbgeneous filled solid polyner; not
coated, lam nated or of a conposite construction; meeting ANSI Z124.3 and
ANSI Z124.6 requirenents. Material shall have m ni nrum physi cal and
perfornmance properties specified. Superficial damage to a depth of 0.01
inch shall be repairable by sanding or polishing. Material thickness shal
be as indicated on the drawings. 1In no case shall material be |ess than
1/4 inch in thickness.

2.1.1 Acrylic-nodified Polynmer Solid Surfacing Materia

Cast, solid polymer naterial shall be conposed of a formulation containing
acrylic and pol yester polyners, mneral fillers, and pignents. Acrylic
pol ymer content shall be not |ess than 5 percent and not nore than 10
percent in order to neet the follow ng mnimum performance requirenents:

PROPERTY REQUI REMENT TEST PROCEDURE
(mn. or max.)
Tensile Strength 4100 psi (mn.) ASTM D 638
Har dness 50- Bar col ASTM D 2583
| mpressor (mn.)
Ther mal Expansi on . 000023 in/in/F (max.) ASTM D 696
Boi I i ng wat er No Change NEVA LD 3-3.05
Surface Resistance
H gh Tenperature No Change NEVA LD 3-3.06
Resi st ance
| npact Resi stance NEVA LD 3-303
(Bal |l drop)
1/ 4" sheet 36", 1/2 1b
ball, no failure
1/ 2" sheet 140", 1/2 1b

SECTI ON 06650 Page 6
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PROPERTY REQUI REMENT TEST PROCEDURE
(mn. or max.)
ball, no failure
3/ 4" sheet 200", 1/2 1b
ball, no failure
Mold & M| dew No growth ASTM G 21
G owt h
Bacteria G owth No G ow h ASTM G 22
Liquid
Absor ption
(Weight in 24 hrs.) 0. 6% nax. ASTM D 570
Fl anmability ASTM E 84
FIl ane Spread 25 max.
Snoke Devel oped 100 max

2.1.2 Material Patterns and Col ors

Patterns and colors for all solid polymer conponents and fabrications shal
be those indicated on the project drawings. Pattern and col or shall occur
and shall be consistent in appearance, throughout the entire depth
(thickness) of the solid polymer materi al

2.1.3 Sur face Finish

Exposed fini shed surfaces and edges shall receive a uniform appearance.
Exposed surface finish shall be sem gl oss; gloss rating of 25-50

2.2  ACCESSCRY PRODUCTS

Accessory products, as specified below, shall be manufactured by the solid
pol ymer manufacturer or shall be products approved by the solid polyner
manuf acturer for use with the solid polyner nmaterials being specified.

2.2.1 Seam Adhesi ve

Seam adhesi ve shall be a two-part adhesive kit to create pernanent,

i nconspi cuous, non-porous, hard seams and joints by chem cal bond between
solid polyner naterials and conponents to create a nonolithic appearance of
the fabrication. Adhesive shall be approved by the solid polyner

manuf acturer. Adhesive shall be color-natched to the surfaces being bonded
where solid-colored, solid polyner materials are bei ng bonded together.

The seam adhesi ve shall be clear or color matched where particul ate
patterned, solid polymer materials are being bonded together

2.2.2 Panel Adhesive
Panel adhesive shall be neoprene based panel adhesive neeting ANSI Al136.1,

Underwriter's Laboratories (UL) listed. This adhesive shall be used to
bond solid polyner conponents to adjacent and underlyi ng substrates.

SECTI ON 06650 Page 7



A36COVPL

.2.3 Sili cone Seal ant

Seal ant shall be a mldewresistant, FDA and UL |isted silicone seal ant or
caulk in a clear fornulation. The silicone sealant shall be approved for
use by the solid polymer manufacturer. Sealant shall be used to seal al
expansi on joints between solid polynmer conponents and all joints between
solid pol yner conponents and ot her adjacent surfaces such as walls, floors,
ceiling, and plunbing fixtures.

. 2.4 Conducti ve Tape

Conductive tape shall be manufacturer's standard foil tape, 4 mls thick
appl i ed around the edges of cut outs containing hot or cold appliances.

.3 FABRI CATI ONS

Conponents shall be factory or shop fabricated to the greatest extent
practical to sizes and shapes indicated, in accordance wth approved Shop
Drawi ngs and nmanufacturer's requirenments. Factory cutouts shall be

provi ded for sinks, lavatories, and plunbing fixtures where indicated on
the drawings. Contours and radii shall be routed to tenplate, with edges
snooth. Defective and inaccurate work will be rejected.

.3.1 Joints and Seans

Joints and seans shall be fornmed between solid polyner conponents using
manuf acturer's approved seam adhesive. Joints shall be inconspicuous in

appearance and w thout voids to create a nonolithic appearance.

. 3.2 Edge Fi ni shing

Rout and finish conponent edges to a snmooth, uniform appearance and fini sh.
Edge shapes and treatnents, including any inserts, shall be as detailed on

the drawings. Rout all cutouts, then sand all edges snooth. Repair or

reject defective or inaccurate work.

. 3.3 Counter Top Spl ashes

Backspl ashes and end spl ashes shall be fabricated from1/2 inch thick

solid surfacing material and shall be 4 inches high. Backsplashes and end

spl ashes shall be provided for all counter tops. Backsplashes shall be

shop fabricated and be permanently attached.

.3.3.1 Per manent |y Attached Backspl ash

Permanent |y attached backspl ashes shall be attached straight with seam
adhesive to forma 90 degree transition

.3.3.2 End Spl ashes

End spl ashes shall be provided |oose for installation at the jobsite after
hori zontal surfaces to which they are to be attached have been installed.

SECTI ON 06650 Page 8
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3.4 Counter Tops

Al solid surfacing, solid polynmer counter top and vanity top conponents
shall be fabricated from1/2 inch thick naterial. Edge details,

di mensi ons, |ocations, and quantities shall be as indicated on the

Drawi ngs. Counter tops shall be conplete with 4 inch high permanently
attached, 90 degree transition at all locations. Attach 2 inch w de
reinforcing strip of polymer material under each horizontal counter top
seam

.3.4.1 Counter Top Wth Sink

A. Stainless Steel or Vitreous China Sink

Countertops with sinks shall include cutouts to tenplate as furnished
by the sink manufacturer. Manufacturer's standard sink nounting
hardware for stainless steel installation shall be provided. Seam
bet ween sink and counter top shall be sealed with silicone seal ant.

Si nk, faucet, and plunbing requirenents shall be in accordance with
Section 15405 PLUMBI NG, HOSPI TAL.

B. Solid Polyner Sink
Solid polymer sinks shall be a manufacturer's standard, pre-nolded

product specifically designed for attachnent to solid pol yner counter
t ops.

.3.5 Solid Polynmer Sinks

Solid polymer sinks shall be a standard product of the solid polyner
manuf acturer, designed specifically to be installed in solid polyner
countertops. Sinks shall be of the sane pol ynmer conposition as the
adj oi ning counter top. Sink design shall support a seam adhesive
undernount installation nethod. Sinks shall be a single bow
configuration. Sink dinmensions shall be as indicated on the draw ngs.

PART 3 EXECUTI ON

3.

3.

3.

1 COORDI NATI ON

In nbst instances, installation of solid polyner fabricated conmponents and
assenblies will require strong, correctly located structural support

provi ded by other trades. To provide a stable, sound, secure installation
cl ose coordination is required between the solid polyner
fabricator/installer and other trades to insure that necessary structura
wal | support, cabinet counter top structural support, proper clearances,
and ot her supporting conponents are provided for the installation of wal
panel s, countertops, shelving, and all other solid polymer fabrications to
t he degree and extent recomended by the solid polyner manufacturer
Contractor shall appropriate staging areas for solid polyner fabrications.

2 | NSTALLATI ON

2.1 Conponent s

SECTI ON 06650 Page 9
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Al conmponents and fabricated units shall be installed plunb, level, and
rigid. Field joints between solid polyner conponents to provide a
nonol i t hi c appearance shall be nade using solid polyner manufacturer's
approved seam adhesives, with joints inconspicuous in the finished work.
Metal or vitreous china sinks and |avatory bow s shall be attached to
counter tops using solid polymer nanufacturer's recommended cl ear silicone
seal ant and nounting hardware. Solid polyner sinks and bowl s shall be
installed using a col or-mat ched seam adhesive. Pl unbi ng connections to
sinks and | avatories shall be nade in accordance with Section 15405
PLUMBI NG, HOSPI TAL.

.2.1.1 Loose Counter Top Spl ashes

Loose spl ashes shall be nmounted in locations as noted on the draw ngs.
Loose spl ashes shall be adhered to the counter top with a col or matched
silicone seal ant when the solid polyner components are solid colors.
Adhesi on of particulate patterned solid polynmer splashes to counter tops
shall utilize a clear silicone seal ant.

.2.2 Sili cone Seal ant

A clear, silicone sealant or caulk shall be used to seal all expansion
joints between solid polymer conponents and all joints between solid

pol ymer conponents and ot her adjacent surfaces such as walls, floors,
ceiling, and plunmbing fixtures. Seal ant bead shall be snpboth and uniform
i n appearance and shall be the m nimum si ze necessary to bridge any gaps
between the solid surfacing material and the adjacent surface. Bead shal
be continuous and run the entire length of the joint being seal ed.

. 2.3 Pl unbi ng

Pl unbi ng connections to sinks and | avatories shall be made in accordance
with Section 15405 PLUMBI NG HOSPI TAL

.3 CLEAN- UP

Conponents shall be cleaned after installation and covered to protect

agai nst damage during conpletion of the renmining project itens.

Conponents danmaged after installation by other trades will be repaired or
repl aced at the General Contractor's cost. Conponent supplier will provide
a repair/replace cost estinmate to the General Contractor who shall approve
estimate before repairs are nade.

-- End of Section --
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SECTI ON 07840

FI RESTOPPI NG

PART 1  GENERAL

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

desi gnation only.

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

ASTM E 84 (1999) Surface Burning Characteristics of
Bui l ding Materials

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

ASTM E 814 (1997) Fire Tests of Through-Penetration
Fire Stops

ASTM E 1399 (1997) Cyclic Movenent and Measuring the

M ni mum and Maxi mum Joi nt W dt hs of
Architectural Joint Systens

UNDERWRI TERS LABCRATORI ES (UL)

UL 723 (1996; Rev thru Dec 1998) Test for Surface
Burni ng Characteristics of Building
Materi al s

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of

Thr ough- Penetrati on Firestops

UL 2079 (1998) Tests for Fire Resistance of
Bui | di ng Joi nt Systens

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol .)
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for infornmation only. Wen

used, a designation following the "G' designation identifies the office

that will review the submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SECTI ON 07840 Page 2
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SD- 02 Shop Drawi ngs
Fi restoppi ng Material s.

Detail draw ngs including nanufacturer's descriptive data,
typical details conforming to UL Fire Resist Dir or other details
certified by another nationally recognized testing | aboratory,
installation instructions or UL listing details for a firestopping
assenbly in lieu of fire-test data or report. For those firestop
applications for which no UL tested systemis available through a
manuf acturer, a manufacturer's engi neering judgenent, derived from
simlar UL systemdesigns or other tests, shall be submtted for
review and approval prior to installation. Submttal shal
indicate the firestopping material to be provided for each type of
application. Wen nore than 5 penetrations or construction joints
are to receive firestopping, drawi ngs shall indicate |ocation and
type of application.

SD-07 Certificates
Fi restoppi ng Material s.

Certificates attesting that firestopping material conplies with
the specified requirenents. In lieu of certificates, draw ngs
showing UL classified materials as part of a tested assenbly may
be provided. Draw ngs show ng evidence of testing by an alternate
nationally recogni zed i ndependent | aboratory nmay be substituted.

Installer Qualifications.
Docunent ation of training and experience.
| nspecti on.

Manufacturer's representative certification stating that
firestoppi ng work has been inspected and found to be applied
according to the nanufacturer's reconmmendati ons and the specified
requirenents.

3 GENERAL REQUI REMENTS

Firestopping shall consist of furnishing and installing tested and |isted
firestop systens, conbination of materials, or devices to forman effective
barrier agai nst the spread of flane, snoke and gases, and mmintain the
integrity of fire resistance rated walls, partitions, floors, and
ceiling-floor assenblies, including through-penetrations and construction
joints and gaps. Through-penetrations include the annul ar space around

pi pes, tubes, conduit, wires, cables and vents. Construction joints

i ncl ude those used to acconmpbdat e expansi on, contraction, wind, or seismc
noverent; firestopping material shall not interfere with the required
noverment of the joint. Gaps requiring firestopping include gaps between
the curtain wall and the floor slab and between the top of the fire-rated
wal | s and the roof or floor deck above.

SECTI ON 07840 Page 3
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4 STORACGE AND DELI VERY

Materials shall be delivered in the original unopened packages or

contai ners showi ng nane of the manufacturer and the brand nane. Materials
shall be stored off the ground and shall be protected from danage and
exposure to el enents. Danaged or deteriorated materials shall be renoved
fromthe site.

.5 I NSTALLER QUALI FI CATI ONS

The Contractor shall engage an experienced Installer who is certified,
Iicensed, or otherwise qualified by the firestopping manufacturer as having
the necessary staff, training, and a mnimum of 3 years experience in the
installation of manufacturer's products per specified requirements. A
manufacturer's willingness to sell its firestopping products to the
Contractor or to an installer engaged by the Contractor does not in itself
confer qualification on the buyer. The Installer shall have been trained
by a direct representative of the manufacturer (not distributor or agent)
in the proper selection and installation procedures.

.6 COORDI NATI ON

The specified work shall be coordinated with other trades. Firestopping
materials, at penetrations of pipes and ducts, shall be applied prior to
i nsul ating, unless insulation nmeets requirenments specified for
firestopping. Firestopping materials at building joints and construction
gaps shall be applied prior to conpletion of enclosing walls or assenblies.
Cast-in-place firestop devices shall be located and installed in place
before concrete placenment. Pipe, conduit or cable bundles shall be
installed through cast-in-place device after concrete placenent but before
area i s conceal ed or nmade inaccessi bl e.

PART 2 PRODUCTS

2.

1 FI RESTOPPI NG MATERI ALS

Firestopping materials shall consist of commercially manufactured,
asbestos-free products conplying with the follow ng m ni mumrequirenents:

1.1 Fire Hazard C assification

Material shall have a flane spread of 25 or |ess, and a snoke devel oped
rating of 50 or |ess, when tested in accordance with ASTM E 84 or UL 723.
Material shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recognized testing | aboratory.

. 1.2 Toxicity

Mat erial shall be nontoxic to humans at all stages of application.

. 1.3 Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating

SECTI ON 07840 Page 4
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than that of the assenmbly in which it is being placed.

.1.3.1 Fi rest oppi ng- Through Penetrati ons

Firestopping materials for through penetrations, as described in paragraph
GENERAL REQUI REMENTS shal |l have listed "F* and "T" fire resistance ratings
in accordance with ASTM E 814 or UL 1479. Hourly F and T fire resistance
ratings of all firestopping materials shall nmatch the fire resistance
rating of the wall, floor, ceiling or floor/ceiling assenblies being
penetrated which are designed on the drawings. F rating is always
required. T rating is required for all through penetrations larger than 4
i nch nom nal pipe or 16 square inches in overall cross sectional area and
whi ch of the follow ng conditions occur

a. Exposed floor penetrations not contained within a wall at the
poi nt where they penetrate the floor

b. Wall penetrations occurring bel ow any ceiling.

c. Wall penetrations occurring above corridor ceilings which are not
part of a fire-resistive assenbly.

.1.3.2 Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph
GENERAL REQUI REMENTS, and gaps such as those between floor slabs or roof
decks and curtain walls shall be the sanme as the construction in which they
occur. Construction joints and gaps shall be provided with firestopping
materials and systens that have been tested per ASTM E 119 or UL 2079 to
neet the required fire resistance rating. Systens installed at
construction joints shall neet the cycling requirenents of ASTM E 1399 or
UL 2079.

PART 3 EXECUTI ON

3.

1 PREPARATI ON

Areas to receive firestopping shall be free of dirt, grease, oil, or |oose
materials which may affect the fitting or fire resistance of the
firestopping system For cast-in-place firestop devices, formwrk or netal
deck to receive device prior to concrete placenent shall be sound and
capabl e of supporting device.

.2 | NSTALLATI ON

Firestopping naterial shall conmpletely fill void spaces regardl ess of
geonetric configuration, subject to tolerance established by the
manuf acturer. Firestopping systens for filling floor voids 4 inches or

nore in any direction shall be capable of supporting the sane |oad as the
floor is designed to support or shall be protected by a permanent barrier
to prevent loading or traffic in the firestopped area. Firestopping shal
be installed in accordance with nmanufacturer's witten instructions.
Tested and listed firestop systens shall be provided in the follow ng

SECTI ON 07840 Page 5
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| ocations, except in floor slabs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through
floors and through fire-resistance rated walls, partitions, and
ceiling-floor assenblies.

b. Penetrations of vertical shafts such as pipe chases, elevator
shafts, and utility chutes.

c. Gaps at the intersection of floor slabs and curtain walls,
including inside of hollow curtain walls at the floor slab.

d. Gaps at perineter of fire-resistance rated walls and partitions,
such as between the top of the walls and the bottom of roof decks.

e. Construction joints in floors and fire rated walls and partitions.

O her locations where required to naintain fire resistance rating

of the construction.

2.1 I nsul at ed Pi pes and Ducts

Thermal insulation shall be cut and renpbved where pipes or ducts pass
t hrough firestopping, unless insulation neets requirenents specified for

firestopping. Thernal insulation shall be replaced with a material having
equal thermal insulating and firestopping characteristics.

.3 | NSPECTI ON

Fi rest opped areas shall not be covered or enclosed until inspection is
conpl ete and approved. A manufacturer's representative shall inspect the

applications initially to ensure adequate preparations (clean surfaces
suitable for application, etc.) and periodically during the work to assure

that the conpleted work has been acconplished according to the
manufacturer's witten instructions and the specified requirenents.
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SECTI ON 08110

STEEL FRAMES

PART 1 GENERAL

1

1 REFERENCES

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A250. 3 (1999) Test Procedure and Acceptance
Criteria for Factory Applied Finish
ANSI A250. 6 (1997) Hardware on Steel Doors
(Rei nforcenent - Application)
ANSI A250. 8 (1998) Standard Steel Doors and Franes
ANSI A 250. 10 (1998) Test Procedure and Acceptance

Criteria for Prinme Painted Steel Surfaces
for Steel Doors

DOOR AND HARDWARE | NSTI TUTE (DHI)

DH Al115. 1G (1994) Installation Guide for Doors and
Har dwar e

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 80 (1999) Fire Doors and Fire W ndows

NFPA 80A (1996) Protection of Buildings from
Exterior Fire Exposures

NFPA 101 (2000) Life Safety Code

NFPA 252 (1999) Fire Tests of Door Assenblies

STEEL DOOR | NSTI TUTE (SDA)
SDA SDI - 106 (1999) Standard Door Type Nonencl ature
UNDERWRI TERS LABCRATORI ES (UL)

UL 10B (1997) Fire Tests of Door Assenblies
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UL 10C (1998) Positive Pressure Fire Tests of
Door Assenblies

.2 SUBM TTALS

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

SD- 02 Shop Drawi ngs
Fr ames

Drawi ngs usi ng standard door type nonenclature in accordance
with SDO SDI-106 indicating the | ocation of each frane, el evation
of each nodel of frame, details of construction, nethod of
assenbl i ng sections, location and extent of hardware
rei nforcement, hardware | ocations, type and |ocation of anchors
for franmes, and thicknesses of nmetal. Drawi ngs shall include
catalog cuts or descriptive data for the frames, and
weat herstripping including air infiltration data and manufacturers
printed instructions.

SD- 03 Product Data
Fire Rated Franes

A letter by a nationally recognized testing |aboratory which
identifies the product nanufacturer, type, and nodel; certifying
that the | aboratory has tested a sanple assenbly in accordance
with UL 10B, UL 10C and NFPA 252 and issued a current listing for
sane.

SD- 04 Sanpl es
Franmes

Manufacturer's standard col or sanpl es of factory applied
finishes with third party certification of conpliance to ANSI A
250. 10.

3 DELI VERY AND STORAGE

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

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

PART 2 PRODUCTS

2.

1 FRAMES

Frames shall be factory fabricated in accordance with ANSI A250.8 and the
addi ti onal requirenments specified herein. Door Level shall be heavy duty
(Level 2) unless otherw se indicated on the door and door frame schedul es.
Indicated interior doors and franes shall be designati on A60 gal vanneal ed.
Frames shall be prepared to receive hardware conformng to the tenpl ates
and information provided under Section 08700 BU LDERS HARDWARE. Franes
shall be reinforced, drilled, and tapped to receive nortised hinges, |ocks,
| atches, and flush bolts as required. Frames shall be reinforced for
surface applied hardware. Franes shall be wel ded type |ocated as shown.
Door frames shall be furnished with a mnimum of three janb anchors and one
floor anchor per janb. Anchors shall be not |ess than 7 gauge steel or
dianeter wire. For wall conditions that do not allow the use of a floor
anchor, an additional janb anchor shall be provided. Rubber silencers
shall be furnished for installation into factory predrilled holes in door
franmes; adhesively applied silencers are not acceptable. Were frames are
installed in plaster or masonry walls, plaster guards shall be provided on
door franmes at hinges and strikes. Reinforcing of door assenblies for

cl osers and other required hardware shall be in accordance with ANSI A250.8
and the conditions of the fire door assenbly l|isting when applicable. Door
frames shall have hospital stops.

.2 FI RE RATED FRAMES

Fire rated frane assenblies shall bear the listing identification |abel of
a nationally recognized testing |laboratory qualified to performtests of
fire door assenblies in accordance with UL 10B and NFPA 252 and having a
listing for the tested assenblies. The fire resistance rating shall be 3/4
hour rated. Frames exceeding the sizes for which listing | abel service is
of fered shall be in accordance with UL 10B. Listing identification |abels
shal |l be constructed and pernmanently applied by a nethod which results in
their destruction should they be renoved.

.3 FACTORY FI NI SH

Frames shal |l be phosphatized, prined, and finished with a coating system
certified for confornance to ANSI A250.3. Color shall match existing.

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

Installation shall not begin until tenperature and hum dity conditions
cl osely approximate interior conditions which will exist when area air
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conditioning shall be operating prior to, during, and after installation
Contractor shall coordinate the work with that of other trades and shal
verify opening dinensions with contract and shop drawi ngs. Each frane
shall be installed plunb and square using door as tenplate; the frane shal
be secured to the wall in accordance with the manufacturer's instructions.
Al'l damaged or defective frames shall be repaired/replaced prior to fina

i nspection.

.2 | NSTALLATI ON

Installation shall be in accordance with DHI Al115.1G  Preparation for
surface applied hardware shall be in accordance with ANSI A250.6. Rubber
silencers shall be installed in door franes after finish painting has been
conpl et ed; adhesively applied silencers are not acceptable. Installation
and operational characteristics of fire doors shall be in accordance with
NFPA 80, NFPA 80A and NFPA 101.

.3 FI ELD PAI NTED FI NI SH
Steel franes shall be field painted in accordance with Section 09900
PAI NTI NG GENERAL. Finish shall be free of scratches or other bl em shes.

Col or shall be as indicted on draw ngs.

-- End of Section --
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SECTI ON 08210

WOOD DOCRS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMVA LD 3 (1995) Hi gh-Pressure Decorative Lam nates

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 80 (1999) Fire Doors and Fire W ndows
NFPA 101 (2000) Life Safety Code
NFPA 252 (1999) Fire Tests of Door Assenblies

NATI ONAL WOOD W NDOW & DOOR ASSCCI ATI ON ( NWADA)
NADA |1.S. 1-A (1997) Architectural Wod Flush Doors

NADA |.S. 4 (1994) Water-Repellent Preservative
Non- Pressure Treatnent for M| work

1.2 GENERAL REQUI REMENTS
1.2.1 St andard Products

Doors shall be of the type, size, and design indicated on the draw ngs, and
shal |l be the standard products of manufacturers regularly engaged in the
manuf act ure of wood doors.

1.2.2 Mar ki ng

Each door shall bear a stanp, brand, or other identifying mark indicating
quality and construction of the door. The identifying mark or a separate
certification shall include identification of the standard on which
construction of the door is based, identity of the manufacturing plant,
identification of the standard under which preservative treatnent, if used,
was nmade, and identification of the doors having a Type | glue bond.

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

SD- 02 Shop Drawi ngs
Wod Doors and Franes.
Drawi ngs indicating the | ocation of each door, elevation of each
type of door, details of construction, marks to be used to
identify the doors, and | ocation and extent of hardware bl ocking.

Drawi ngs shall include catal og cuts or descriptive data for doors,
weat herstripping, flashing, and thresholds to be used.

Fire Doors.
Manuf acturers preprinted installation and touch-up instructions.
SD- 04 Sanpl es
H gh Pressure Lani nate Doors.
Sanpl es of factory applied high pressure | am nate finish.
SD-07 Certificates

Fire Rated Doors.
Adhesi ves.

Certificates for oversize fire doors and/or door/frane
assenblies stating that the doors are identical in design
materials, and construction to a door that has been tested and
nmeets the requirenents for the class indicated. Certificate
stating that adhesives used for proposed doors do not contain any
f or mal dehyde.

4  STORAGE

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

.5 HARDWARE

Har dwar e, includi ng weat herstripping and thresholds, is specified in
Section 08700 BU LDERS' HARDWARE.

.6 WARRANTY

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

PART 2 PRODUCTS

2.

2.

1  GENERAL FABRI CATI ON REQUI REMENTS
1.1 Edge Sealing

Wbod end-grai n exposed at edges of doors shall be sealed prior to shipment.

.1.2 Preservative Treatnent

Exterior softwood doors shall be water-repellent preservative treated in
accordance with NWADA |.S. 4.

.1.3 Adhesi ves

Adhesi ves shall be in accordance with NWADA |.S. 1-A, requirenents for Type
Il Bond Doors (water-repellent) for interior doors. Adhesive for doors to
receive a transparent finish shall be nonstaining. Adhesives shall contain
no fornal dehydes.

. 1.4 Prefitting

Doors shall be furnished prefitted in accordance with the standards under
whi ch they are produced.

.2 FLUSH DOORS

Fl ush doors shall be solid core and shall conformto NWADA |.S. 1-A, except
for the one year acclinatization requirenent in paragraph T-2, which shal
not apply. Wod doors shall be 5-ply or 7-ply construction with faces,
stiles, and rails bonded to the cores.

2.1 Core Construction

.2.1.1 Sol id Cores

Door construction shall be glued wood bl ock core with vertical and
hori zontal edges bonded to the core.

.2.2 Face Panel s

.2.2.1 H gh Pressure Lani nate Doors

Lam nate shall be Grade GP50 in accordance with NEMA LD 3. Exposed door
stile edges shall be covered with |am nate natching the face panels. Color
and pattern of lam nate shall natch existing adjacent doors.

.3 FI RE RATED DOORS

Fire rated door assenblies shall bear the listing identification |abel of a
nationally recogni zed testing laboratory qualified to performtests of fire
door assenblies in accordance with NFPA 252 and having a listing for the
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tested assenblies. The specific tine interval rating on the | abels shal
be HR. Door assenblies shall be in accordance with NFPA 80. Listing
identification on |abels shall be constructed and pernmanently applied by a
nmet hod which results in their destruction should they be removed. Fire
rated doors shall be mineral core 20 m nute rating.

2.3.1 Rei nf or cenent Bl ocki ng

Fire rated doors shall be provided, as required, w th hardware

rei nforcement bl ocking, and top, bottom and internediate rail bl ocking.
Lock bl ocks shall be manufacturer's standard. Reinforcenment bl ocki ng shal
be in compliance with the nanufacturer's |abeling requirenents.

Rei nf orcenment bl ocki ng shall not be of nineral naterial

2.3.2 Stile Edges

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

PART 3 EXECUTI ON
3.1 | NSTALLATI ON OF DOCRS
3.1.1 Ceneral Use Doors

Doors shall be fit, hung, and trimred as required. Door shall have a
clearance of 1/8 inch at the sides and top and shall have a bottom

cl earance of 1/4 inch over thresholds and 1/2 inch at other |ocations
unl ess ot herwi se shown. The | ock edge or both edges of doors shall be
beveled at the rate of 1/8 inchin 2 inches. Cuts nade on the job shal
be sealed i mediately after cutting, using a clear varnish or sealer
Bott om of doors shall be undercut to allow clear door sw ng over carpeted
areas. Vertical edges of doors which have not been rounded or bevel ed at
the factory shall be eased when the doors are installed.

3.1. 2 Fire Doors

Installati on, hardware, and operational characteristics shall conformto
NFPA 80 and NFPA 101 and shall be in strict conformance with the
manufacturer's printed instructions. Properly sized pilot holes shall be
drilled for screws in door edges. Factory applied |abels shall remain
intact where installed. Labeled hinge stile edge and top edge of door
shall not be trimmed. Lockstile edge and bottom edge may be trinmed only
to the extent recommended by the door manufacturer

-- End of Section --
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SECTI ON 08700

BU LDERS HARDWARE

PART 1 GENERAL

1.

1 REFERENCES

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

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 ( BHVA)

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 A156. 1 (1997) Butts and Hi nges

BHVA Al156. 2 (1996) Bored and Preassenbl ed Locks and
Lat ches

BHVA Al156. 4 (1992) Door Controls - dosers

BHVA Al156. 6 (1994) Architectural Door Trim

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

BHVA A156. 16 (1989) Auxiliary Hardware

DOOR AND HARDWARE | NSTI TUTE (DHI)

DH Keyi ng Systens (1989) Keying Systens and Nonencl ature
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DH Locations for CSD (1997) Recommended Locations for Builders'
Hardware for Custom Steel Doors and Franes

DH Locations for SSD (1990) Recommended Locations for
Architectural Hardware for Standard Steel
Doors and Franes

DH ANSI/DH A115. 1G (1994) Installation Guide for Doors and
Har dwar e
DH ANSI/DH A115-W (Varies) Wod Door Hardware Standards

(I'ncl AII5-WL thru A115-W9)

NATI ONAL FI RE PROTECTI ON ASSCCI 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

.2 SUBM TTALS

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

SD- 02 Shop Drawi ngs

Exit Devices; G
Drawi ngs; G

Detail drawi ngs for hardware devices for conputerized keying
systens, nagnetic cards, keyl ess push button access control
systens, and other electrical hardware devi ces showi ng conpl ete
wi ring and schenmatic diagrans and other details required to
denonstrate proper function of units.

Detail drawi ngs for hardware devices for conputerized keying
systens, nagnetic cards, keyless push button access control
systens, and other electrical hardware devices showi ng conpl ete
wi ring and schenmatic diagrans and other details required to
denonstrate proper function of units.

SD- 03 Product Data
Exit Device Accessories

Manufacturer's descriptive data, technical literature, catal og
cuts, and installation instructions. Spare parts data for

SECTI ON 08700 Page 3



A36COVPL

| ocksets, exit devices, closers, electric |ocks, electric strikes,
el ectro-magnetic cl oser hol der rel ease devices, and electric exit
devi ces, after approval of the detail drawi ngs, and not |ater than
1 nonth prior to the date of beneficial occupancy. The data shal
include a conplete list of parts and supplies, with current unit
prices and source of supply.

Har dwar e Schedul e

Hardware schedule listing all itens to be furnished. The
schedul e shall include for each item the quantities;
manuf acturer's nane and catal og nunbers; the ANSI nunber
specified, sizes; detail information or catal og cuts; finishes;
door and frame size and materials; |ocation and hardware set
identification cross-references to draw ngs; corresponding
ref erence standard type nunber or function nunber from
manufacturer's catalog if not covered by ANSI or BHWA, and |ist of
abbrevi ations and tenpl ate nunbers.

Keyi ng; G

Keyi ng schedul e devel oped in accordance with DH Keying Systens,
after the keying neeting with the user.

SD-07 Certificates
Har dwar e and Accessori es

The hardware manufacturer's certificates of conpliance stating
that the supplied material or hardware item neets specified
requirenents. Each certificate shall be signed by an officia
authorized to certify in behalf of the product nmanufacturer and
shal|l 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, BHVA C oser
Directory and BHVA Exit Devices Directory directories of certified
products may be subnitted in lieu of certificates.

1.3 DELI VERY, STORAGE, AND HANDLI NG
Har dware shall be delivered to the project site in the manufacturer's
ori ginal packages. Each article of hardware shall be individually packaged
in the manufacturer's standard comrercial carton or container, and shall be
properly marked or |labeled to be readily identifiable with the approved
har dwar e schedul e.

1.4 SPECIAL TOOLS

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

1.5 WARRANTY

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

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 nunbers shown on the draw ngs.

.2 TEMPLATES

Requi renents for hardware to be nounted on netal doors or netal franes
shal | be coordinated between hardware nmanufacturer and door or frane
manuf acturer by use of tenplates and other information to establish

| ocation, reinforcenent required, size of holes, and simlar details.
Tenpl at es of hinges shall conformto BHVA Al56. 7.

.3 HI NGES

Hi nges shall conformto BHVA Al156.1. Hinges used on netal doors and franes
shal |l also conformto BHVA Al56.7. Except as otherw se specified, hinge
sizes shall conformto the hinge manufacturer's printed recomendati ons.

. 3.1 Contractor's Option

Hinges 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.

.4 LOCKS AND LATCHES

To the maxi num extent possible, |ocksets, |atchsets and deadl ocks, and al
conponents thereof, shall be the products of a single nanufacturer

4.1 Bored Lock and Latchsets

Bored | ock, latchsets, and strikes shall be series 4000 and shall conform
to BHVA Al156.2, Grade 1. Bored type |locks and |atches for doors 1-3/8

i nches thick and over shall have adjustable bevel fronts or otherw se
conformto the shape of the door

.5 KEYlI NG SYSTEM

Locks shall be keyed ali ke.

. 6 DOOR CLCSI NG DEVI CES

Door closing devices shall conformto BHVA Al56.4, Grade 1. d osing

devi ces shall be products of one nanufacturer 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 1bfwhere | ow opening resistance is schedul ed.

.6.1 Surface Type O osers
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Surface type closers shall be Grade 1, Series C02000 Full Cover with
options PT-4H, Size 1 or 2 through Size 6, and PT-4D with back check
position val ve. 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.

.7  ARCH TECTURAL DOOR TRI M

Architectural door trimshall conformto BHVA Al156. 6.

7.1 Door Protection Plates

.7.1.1 Ki ck Pl ates

Kick plates shall be Type J102 stainless steel. Wdth of plates shall be 2
i nches | ess than door width. Height shall be 16 inches. Edges of netal

pl ates shall be bevel ed.

. 8 M SCELLANEQUS

.8.1 Gasketi ng

Gasketing shall be a conpression type seal, silicon based, self-adhesive
product for use on steel door franmes for 45 nminute C1label. Color shall be
bronze. 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.

.8.2 Door St ops

Wal | stops, floor stops and conbination stop and hol ders shall conformto
BHMVA A156. 16.

.9 FASTENI NGS

Fast eni ngs of proper type, size, quantity, and finish shall be supplied
with each article of hardware.

.10 FI NI SHES

Unl ess ot herwi se specified, finishes shall conformto those identified on
dr awi ngs.

11 HARDWARE FOR FI RE DOORS

Hardware for fire doors shall conformto the requirenents of NFPA 80and
NFPA 101.

PART 3 EXECUTI ON

1 APPLI CATI ON

Har dware shall be l|ocated in accordance with DH Locations for CSD and DHI
Locations for SSD. When approved, slight variations in |ocations or
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di mrensions will be permitted. Application shall be in accordance with DH
ANSI/DH A115.1G or DH ANSI/DH A115-W

3.1.1 Hardware for Fire Doors and Snpoke- Control Door Assenblies

Hardware for fire doors shall be installed in accordance with the

requi renents 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 assenblies shall be installed in
accordance w th NFPA 105.

3.1.2 Door - C 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 manufacturer of the
devices. Insofar as practicable, doors opening to or fromhalls and
corridors shall have the closer nmounted on the room side of the door

3.1.3 Ki ck Pl ates
Kick plates shall be installed on the push side of single-acting doors.

3.1. 4 Weat her seal s

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

3.1.5 Gasketi ng
Gasketing shall be installed at the inside edge of the hinge and head and
| atch sides of door frane. Franes shall be toleranced for a 1/8 inch

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

3.2 HARDWARE SETS

Fi ni shes

HW Set 1

1 ea. Sargent 115 Hospital Latch (26D) 630
3 pr. H nges A5111, 5X5, NRP 630
1 ea. Cl oser, C00131 689
2 ea. Kick Plate, J102 630
1 ea. Done Type Door Stop L02141 630
1 ea. Bored Auxiliary Dead Locks EO151 630
HW Set 2

1 ea. Sargent 115 Hospital Latch (26D) 630
3 pr. H nges, A5111, 5X5, NRP 630

SECTI ON 08700 Page 7
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1 ea. Cl oser, C00131

2 ea. Kick Plate, J102

1 ea. Wal | Type Door Stop L02101

1 ea. Bored Auxiliary Dead Locks EO151

HW Set 3

1 ea. Sargent 6UB5 056 (26D) Privacy Latch
3 pr. H nges A5111, 5X5, NRP

1 ea. Cl oser, C02021

2 ea. Kick Plate, J102

HW Set 4

1 ea. Sargent 6UB5 056 (26D) Privacy Latch
3 pr. H nges, A5111, 5X5, NRP

2 ea. Kick Plate, J102

1 ea. Wal | Type Door Stop L02251

SECTI ON 08700 Page 8
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SECTI ON 09250

GYPSUM WALLBQOARD

PART 1 GENERAL

1.

1 REFERENCES

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

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

ASTM C 36/ C 36M (1999) Gypsum Wl | board

ASTM C 475 (1994) Joint Conpound and Joint Tape for
Fi ni shi ng Gypsum Board

ASTM C 514 (1996) Nails for the Application of Gypsum
Boar d

ASTM C 557 (1999) Adhesive for Fastening Gypsum
Wal | board to Wod Fram ng

ASTM C 645 (2000) Nonstructural Steel Fram ng Menbers

ASTM C 754 (1999a) Installation of Steel Fram ng

Menbers to Receive Screw Attached Gypsum
Panel Products

ASTM C 840 (1999) Application and Finishing of Gypsum
Boar d
ASTM C 1002 (1998) Steel Drill Screws for the

Application of Gypsum Panel Products or
Met al Pl aster Bases

ASTM C 1047 (1999) Accessories for Gypsum Wal | board
and Gypsum Veneer Base

GYPSUM ASSOCI ATI ON ( GA)

GA 214 (1996) Recommended Level s of Gypsum Board
Fi ni sh

GA 216 (1996) Application and Finishing of Gypsum
Boar d

SECTI ON 09250 Page 2
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GA 600 (1997) Fire Resistance Design Manual
UNDERWRI TERS LABORATORI ES (UL)

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol .)

.2 SYSTEM DESCRI PTI ON

2.1 Fire-Rated Construction

Joints of fire-rated gypsum board encl osures shall be closed and sealed in
accordance with UL test requirenments or GA requirements, and as required to
neet pressurization requirenents. Penetrations through rated partitions
and ceilings shall be sealed tight in accordance with tested systens. Fire
ratings shall be as indicated.

.3 SUBM TTALS

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

SD- 02 Shop Drawi ngs

Steel Fram ng
Fi re- Resi stant Assenblies

Drawi ngs and installation details for fram ng, furring, special
wal | fram ng, and franed openings in walls.

SD-07 Certificates

Steel Fram ng
Fire- Rated Gypsum Board

Certificates stating that the steel franmng neet the specified
requirenents.

.4 QUALI FI CATI ONS

Manuf acturer shall specialize in manufacturing the types of naterial
specified and shall have a m ninmum of 5 years of docunented successful
experience. Installer shall specialize in the type of gypsum board work
required and shall have a minimum 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.
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Adhesi ves and joint materials shall be stored in accordance with
manufacturer's printed instructions. Danmaged or deteriorated nmaterials
shal |l be renoved from jobsite.

1.6 ENVI RONVENTAL CONDI Tl ONS
Envi ronnental conditions for application and finishing of gypsum board
shal |l be in accordance with ASTM C 840. During the application of gypsum
board w t hout adhesive, a roomtenperature of not |ess than 40 degrees F
shal |l be nmaintained. During the application of gypsum board w th adhesive,
a roomtenperature of not |ess than 50 degrees F shall be naintained for
48 hours prior to application and continuously afterwards until conpletely
dry. Building spaces shall be ventilated to renbve water not required for
drying joint treatment 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-loadbearing walls shall conformto ASTM C 645. Studs shall
be C-shaped, roll formed steel w th m ni mum uncoated design thickness of
0.0179 in 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 shall
be prefabricated, U shaped with mininum 1 inch flanges, unpunched web,
t hi ckness to match studs, made from (40 hot-di p gal vani zed coated sheet.

2.2 GYPSUM BOARD

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

2.2.1 Fire- Rated Gypsum Board

Fire-rated gypsum board shall conformto ASTM C 36/ C 36M and shall be Type
X or Type C as required, 48 inches w de.

2.3 TRIM MOLDI NGS, AND ACCESSORI ES

2.3.1 Tapi ng and Enbeddi ng Conpound
Tapi ng and enbeddi ng conpound shall conformto ASTM C 475. Conpound shal |
be specifically fornul ated and nanufactured for use in enbeddi ng tape at
gypsum wal | board joints and fastener heads, and shall be conpatible with
tape and substrate.

2.3.2 Fi ni shing or Toppi ng Conmpound

Fi ni shing or topping conpound shall conformto ASTM C 475. Conpound shal |
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be specifically fornul ated and nanufactured for use as a finishing conpound
for gypsum board

2.3.3 Al | - Pur pose Conpound
Al | - purpose conpound shall be specifically formul ated and nanufactured to

use as a taping and finishing conmpound, and shall be conpatible with tape
and substrate

2.3. 4 Joi nt Tape

Joint tape shall conformto ASTM C 475 and shall be as reconmended by
gypsum board manuf act urer

2.3.5 Trim Control Joints, Beads, Stops and Nosings

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

2.4 FASTENI NGS AND ADHESI VES

2.4.1 Nai | s
Nails shall conformto ASTM C 514. Nails shall be hard-drawn | ow or
medi um | ow carbon steel, suitable for intended use. Special nails for
predecorated gypsum board shall be as reconmended by predecorated gypsum
board manuf acturer.

2.4.2 Scr ews

Screws shall conformto ASTM C 1002. Screws shall be self-drilling and
sel f-tapping steel, Type G for gypsum board to gypsum board and Type S for
i ght-gauge steel fram ng

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

PART 3 EXECUTI ON

3.1 | NTERI OR WALL FRAM NG
Steel framng and furring nmenbers shall be installed in accordance with
ASTM C 754. Menbers shall be in alignnment with spacings not to exceed the

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

3.1.1 Wal | Openi ngs

The fram ng system shall provide for the installation and anchorage of the
required subfranes or finish franmes for wall openings at doors and access
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panels. Partitions abutting continuous suspended ceilings shall be
strengthened for rigidity at rough openings of nmore than 30 inches wide.
Studs at openings shall be 0.0329 in mninmum 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 shall be
used for fram ng solid-core doors and doors over 36 inches wi de.

1.2 Bl ocki ng

Bl ocki ng shall be provided as necessary for nounted equi pnent. Bl ocking
shall be netal or wood and shall be cut to fit between fram ng nenbers.

Bl ocki ng shall be regidly anchored to the fram ng nenbers. Under no
circunstances will accessories or other wall mounted equi prent be anchored
directly to gypsum wal | board.

.2 APPLI CATI ON OF GYPSUM BOARD

Gypsum board shall be installed in accordance with ASTM C 840, AG 214 and
GA 216 and as specified. Edges and ends of gypsum boards shall be cut to
obtain neat fitting joints. End joints of adjoining boards shall be
staggered, and shall be staggered on opposite sides of wall. Boards shal
be applied with noderate contact without forcing in place. Holes for

pi pes, fixtures or other snall openings shall be cut with a tool which wll
provide a neat fit. Screws shall be driven so that the heads are slightly
bel ow t he pl ane of paper face. Fracturing the paper face or danmmging the
core shall be avoided. Trimshall be installed at external and interna
angles formed by the intersecting gypsum board surfaces with other
surfaces. Corner beads shall be installed to vertical and horizonta
corners in accordance with manufacturer's published instructions. Boards
of maxi num practical length shall be used so that an absol ute m ni mum
nunber of end joints occur. Gypsum board partitions in roonms with ceiling
hei ghts | ess than 10 feet shall have full height boards installed
vertically with no end joints in the gypsuminstallation

.3 TRIM MOLDI NGS, AND ACCESSORI ES | NSTALLATI ON

Trim noldings and accessories shall be installed in accordance with GA 216
.4 GYPSUM BOARD FI NI SH

Gypsum board shall be finished in accordance with ASTM C 840, GA 214 and GA
216. Unless otherw se specified, all gypsumboard walls and partitions
shall be finished to Level 5 in accordance with GA 214,

.5 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 nunber

i ndi cated on draw ngs.

.6 PATCH NG

Surface defects and damage shall be corrected as required to | eave gypsum

board snooth, uniformin appearance, and ready to receive finish as
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speci fi ed.

-- End of Section --
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SECTI ON 09310

CERAM C TI LE

PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A108. 1A (1992) Installation of Ceramic Tile in the
Wet - Set Method, with Portland Cenent Mortar

ANSI A108. 1B (1992) Installation of Ceramic 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. 6 (1992) Installation of Ceramic Tile with
Chemical Resistant, Water d eanabl e
Tile-Setting and G outing Epoxy

ANSI A108. 8 (1992) Installation of Ceramic Tile with
Cheni cal Resistant Furan Mortar and G out

ANSI A108. 10 (1992) Installation of Gout in Tilework

ANSI A118. 3 (1992) Chenical Resistant, Water C eanable

Tile Setting and Grouting Epoxy and Water
Cl eanable Tile Setting Epoxy Adhesive

ANSI Al118.5 (1992) Chenical Resistant Furan Mortars
and Grouts for Tile

ANSI Al118.6 (1992) Ceranic Tile Gouts

ANSI A118.9 (1992) Cenentitious Backer Units

ANSI A136.1 (1992) Organic Adhesives for Installation

of Ceramic Tile
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ANSI A137.1 (1988) Ceranic Tile

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

ASTM C 33 (1997) Concrete Aggregates

ASTM C 144 (1997) Aggregate for Masonry Mortar

ASTM C 150 (1997) Portland Cenent

ASTM C 206 (1984; R 1997) Finishing Hydrated Line

ASTM C 207 (1991; R 1997) Hydrated Linme for Masonry
Pur poses

ASTM C 241 (1990) Abrasion Resistance of Stone

Subj ected to Foot Traffic

ASTM C 373 (1988; R 1994) Water Absorption, Bulk
Density, Apparent Porosity, and Apparent
Specific Gavity of Fired Witeware

Product s
ASTM C 648 (1998) Breaking Strength of Ceramic Tile
ASTM C 1027 (1984; R 1990) Determining Visible

Abr asi on Resistance of dazed Ceramic Tile
ASTM C 1028 (1996) Determining the Static Coefficient
of Friction of Ceramic Tile and O her Like
Surfaces by the Horizontal Dynanoneter
Pul | - Met er Met hod
MARBLE | NSTI TUTE OF AMERI CA (M A)
M A Desi gn Manual (1991) Design Manual 1V Dinensional Stone
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 99 (1999) Health Care Facilities
TI LE COUNCI L OF AMERI CA (TCA)

TCA Hdbk (1997) Handbook for Ceramic Tile
Installation

.2 SUBM TTALS

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

SECTI ON 09310 Page 4
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SD- 03 Product Data
Tile
Setting-Bed
Mortar, Grout, and Adhesive

Manuf acturer's catal og data.

Tile
Mortar and G out

Manuf acturers preprinted installation and cl eaning instructions.
SD- 04 Sanpl es

Tile
Mar bl e Thr eshol ds

Sanpl es of sufficient size to show color range, pattern, type
and joints.

3 DELI VERY AND STORAGE

Materials shall be delivered to the project site in nanufacturer's original
unopened containers with seals unbroken and | abels and hal |l marks intact.
Materials shall be kept dry, protected from weat her, and stored under cover
in accordance with manufacturer's instructions.

.4 ENVI RONVENTAL REQUI REMENTS

Ceramic tile work shall not be performed unless the substrate and anbi ent
tenperature is at least 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. Wen tenmporary heaters are used
they shall be vented to the outside to avoid carbon dioxi de danmage to new
tilework.

.5 WARRANTY

Manuf acturer's standard performance 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 A137.1. 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 breaking strength for wall tile of 90 Ibs and 250 |Ibs for floor

tile in accordance with ASTM C 648. Water absorption shall be 0.50 nmaxi mum
percent in accordance with ASTM C 373. Floor tile shall have a m ni num

coefficient of friction of 0.50 wet and dry in accordance with ASTM C 1028.
Floor tile shall be Oass |IV-Heavy Traffic, durability classification as
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rated by the nmanufacturer when tested in accordance with ASTM C 1027f or
abrasi on resistance as related to foot traffic.

1.1 Fl oor Tile

Floor tile and trimshall be unglazed porcelain unpolished with sharply
formed face. Tile size shall be 2 x 2 inches. Color shall be as indicated
on the draw ngs.

.1.2 d azed Vall Tile

d azed wall tile and trimshall be cushion edged with bright glaze. Tile
shall be 2 x 2 inches. Color shall be as indicated on the draw ngs.

.2  SETTI NG BED
The setting-bed shall be conposed of the follow ng:
2.1 Aggregate for Concrete Fill

Aggregate shall conformto ASTM C 33. Maximum si ze of coarse aggregate
shall not be greater than one-half the thickness of concrete fill.

.2.2 Port| and Cenent

Cenment shall conformto ASTM C 150, Type |, white for wall nortar and gray
for other uses.

.2.3 Sand

Sand shall conformto ASTM C 144,

. 2.4 Hydrated Line

Hydrated line shall conformto ASTM C 206, Type S or ASTM C 207, Type S.
.3 WATER

Wat er shall be potable.

.4 GROUT AND ADHESI VE

Grout and adhesive shall conformto the follow ng:
4.1 Ceramic Tile Gout

ANSI A118.6; |atex-portland cenent grout.

. 4.2 O gani ¢ Adhesi ve

ANS| A136.1, Type I.

. 4.3 Epoxy Resin G out
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ANS| A118. 3.

.4.4 Furan Resin G out

ANSI A118.5 and consist of an intinmate m xture of furfuryl-alcohol resin
with carbon filler and catal yst.

.4.5 Cenentitious Backer Board

Cenentitious backer units, for use as title substrate over wood sub-fl oors,
shall be in accordance with ANSI A118.9. Cenentitious backer units shal
be 1/2 inch thick.

.5 MARBLE THRESHOLDS

Mar bl e threshol ds shall be of size required by draw ngs or conditions.

Mar bl e shall be Group A as classified by MA Design Manual. Marble shal
have a fine sand-rubbed finish and shall be white 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 WORKVMVANSHI P

Surface to receive tile shall be inspected and shall conformto the

requi renents 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 mum val ues shown bel ow

TYPE WALLS FLOORS
Dry-Set Mortar 1/8 inch in 8 ft. 1/8 inchin 10 ft.
O gani ¢ Adhesi ves 1/8 inch in 8 ft. 1/16 inch in 3 ft.
Latex portland cenent nortar 1/8 inch in 8 ft. 1/8 inchin 10 ft.

Epoxy 1/8 inch in 8 ft. 1/8 inchin 10 ft.

.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 itens 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
wal | 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 el evati ons 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 | NSTALLATI ON OF WALL TI LE

VWall tile shall be installed in accordance with the TCA Hdbk.
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. 3.1 O gani ¢ Adhesi ve

Organi ¢ adhesive installation of ceramic tile shall conformto ANSI A108. 4.
.3.2 Furan Mortar and G out

Furan nortar and grout installation shall conformto ANSI A108. 8.

.4 | NSTALLATI ON OF FLOOR TI LE

Fl oor tile shall be installed in accordance with TCA Hdbk.

4.1 Resi nous G out

When resinous grout is indicated, quarry tile shall be grouted with either
furan or epoxy resin grout. Joints shall be raked and cleaned to the ful
depth of the tile and neutralized when recomended by the resin

manuf acturer. Epoxy resin grout shall be installed in conformance with
ANSI A108.6. Furan resin grout shall be installed in accordance with
manufacturer's instructions. Tile installed with furan resin shall be
coated with wax by the tile nanufacturer. Installation of resin grout
shall be in strict accordance with manufacturer's instructions for
proportioning, mxing, installing, and curing. Reconmended tenperature
shall be nmaintained in the area and on the surface to be grouted. After
grouting, tile shall be left free of grout stain

.4.2 Ceramic Tile G out

Ceramic Tile grout shall be prepared and installed in accordance with ANSI|
A108. 10.

.5 | NSTALLATI ON OF MARBLE THRESHOLDS

Threshol ds shall be installed where indicated in a manner simlar to that
of the ceramc tile floor. Thresholds shall be the full width of the
opening. Head joints at ends shall not exceed 1/4 inch in width and shal
be grouted full as specified for ceramc tile.

.6 TESTI NG

El ectrical resistance tests shall be perfornmed on conductive flooring in
the presence of the Contracting Oficer 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.

.7 CLEANI NG AND PROTECTI NG

Upon conpletion, tile surfaces shall be thoroughly cleaned in accordance
wi th 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
manufacturer. After the grout has set, tile wall surfaces shall be given a
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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 ontiled floors that are to be continuously used as
passageways by worknen. Danmaged or defective tiles shall be replaced.

-- End of Section --
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SECTI ON 09510

ACOUSTI CAL CEI LI NGS

PART 1 GENERAL

1.

1 REFERENCES

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

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

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

ASTM C 636 (1996) Installation of Metal Ceiling
Suspensi on Systens for Acoustical Tile and
Lay-In Panel s

ASTM E 580 (1996) Application of Ceiling Suspension
Systens for Acoustical Tile and Lay In
Panels in Areas Requiring Seismc Restraint

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

ASTM E 1414 (1991a) Standard Test for Airborne Sound
At tenuati on Between Roons Sharing a Common
Ceiling Pl enum
COE TECHNI CAL | NSTRUCTI ONS (TI)

TI 809-04 (1998) Seisnic Design for Buildings

.2 SUBM TTALS

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

SD- 02 Shop Drawi ngs
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Approved Detail Draw ngs

Dr awi ngs showi ng suspensi on system nethod of anchoring and
fastening, details, and reflected ceiling plan.

SD- 03 Product Data
Acoustical Ceiling Systens

Manuf acturer's descriptive data, catalog cuts, and installation
instructions. Subnmittals which do not provide adequate data for
the product evaluation will be rejected.

SD- 04 Sanpl es
Acoustical Units

Two sanpl es of each type of acoustical unit and each type of
suspension grid tee section show ng texture, finish, and col or

SD-07 Certificates
Acoustical Units

Certificate attesting that the mineral based acoustical units
furni shed for the project contains recycled material and show ng
an estinmated percent of such naterial

1.3 GENERAL REQUI REMENTS

Acoustical treatnent shall consist of sound controlling units mechanically
nounted on a ceiling suspension system The unit size, texture, finish,
and col or shall be as specified. . The location and extent of acoustica
treatment shall be as shown on the approved detail drawi ngs. Reclamation
of mneral fiber acoustical ceiling panels to be renbved fromthe job site
shal |l be in accordance w th paragraph RECLAVATI ON PROCEDURES.

1.4 DELI VERY AND STORAGE

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

| mredi ately before installation, acoustical units shall be stored for not
| ess than 24 hours at the sane tenperature and relative humdity as the
space where they will be installed in order to assure proper tenperature
and noi sture acclinmation.

1.5 ENVI RONMVENTAL REQUI REMENTS
A uni formtenperature of not |ess than 60 degrees F nor nore than 85
degrees F and a relative humdity of not nore than 70 percent shall be

mai nt ai ned before, during, and after installation of acoustical units.

1.6 SCHEDULI NG
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Interior finish work such as plastering and concrete work shall be conplete
and dry before installation. Mechanical, electrical, and other work above
the ceiling Iine shall be conpleted and heating, ventilating, and air
conditioning systens shall be installed and operating in order to maintain
tenperature and hum dity requirenents.

1.7 WARRANTY
Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided. Standard perfornance guarantee
or warranty shall contain an agreenent to repair or replace acoustica
panels that fail within the warranty period. Failures include, but are not
limted to, sagging and warpi ng of panels; rusting and nanufacturers
defects of grid system

1.8 EXTRA MATERI ALS
Spare tiles of each color shall be furnished at the rate of 10 tiles for
each 1000 tiles installed. Tiles shall be fromthe same |ot as those
i nstall ed.

PART 2 PRODUCTS

2.1 ACOUSTICAL UNITS

Acoustical units shall conformto ASTME 1264, Cass A, and the follow ng
requi renents:

2.1.1 Units for Exposed-Gid System

Type: 11l (mneral fiber with painted finish). Type IIl acoustical units
shal |l have a mininumrecycled naterial content of 18 percent.

M ni mum NRC. 0.55 when tested on nounting No. E-400
Nom nal size: 24 by 24 inches.
Edge detail: Beveled Tegul ar
Fini sh: Factory-applied standard finish.
M ni mum LR coefficient: 83.
M ni rum CAC. 35.
2.2 SUSPENSI ON SYSTEM
Suspensi on system shall be standard exposed grid, standard wi dth flange
and shall conformto ASTM C 635 for internedi ate-duty systens. Surfaces
exposed to view shall be alumnumor steel with a factory-applied white
baked-enanel finish. Wall nolding shall have a flange of not |ess than

15/ 16 inch. Inside and outside corner caps Standard corners shall be
provi ded. Suspended ceiling fram ng system shall have the capability to
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support the finished ceiling, light fixtures, air diffusers, and
accessories, as shown. The suspension system shall have a maxi num
deflection of 1/360 of span length. Seisnic details shall conformto the
gui dance in Tl 809-04 and ASTM E 580.

.3 HANGERS

Hangers shal |l be gal vani zed steel wire. Hangers and attachnment shal
support a mininum 300 pound ultimate vertical |oad without failure of
supporting material or attachment.

.4 FI NI SHES

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

.5 COLORS AND PATTERNS

Col ors and patterns for acoustical units and suspensi on system conponents
shal |l be as indicated on the draw ngs..

.6 CEI LI NG ATTENUATI ON CLASS AND TEST

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

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Acoustical work shall be provided conplete with necessary fastenings,

clips, and other accessories required for a conplete installation
Mechani cal fastenings shall not be exposed in the finished work. Hangers
shall be laid out for each individual roomor space. Hangers shall be

pl aced to support fram ng around beans, ducts, colums, grilles, and other
penetrations through ceilings. Main runners and carrying channels shall be
kept clear of abutting walls and partitions. At |east two main runners
shal |l be provided for each ceiling span. Wherever required to bypass an
object with the hanger wires, a subsuspension systemshall be installed, so
that all hanger wires will be plunb.

1.1 Suspensi on System

Suspensi on systemshall be installed in accordance with ASTM C 636 and as
specified herein. There shall be no hanger wires or other |oads suspended
from undersi de of steel decking.

.1.1.1 Pl unb Hangers

Hangers shall be plunb and shall not press against insulation covering
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ducts and pi pes.
.1.1.2 Spl ayed Hangers

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

1.2 Wal | Mol di ng

Wal | nol ding shall be provided where ceilings abut vertical surfaces. Wl
nol di ng shall be secured not nore than 3 inches fromends of each |ength
and not nore than 16 inches on centers between end fastenings.

.1.3 Acoustical Units

Acoustical units shall be installed in accordance with the approved
installation instructions of the manufacturer. Edges of acoustical units
shall be in close contact with netal supports, with each other, and in true
alignment. Acoustical units shall be arranged so that units |ess than
one-half width are minimzed. Units in exposed-grid systemshall be held
in place with manufacturer's standard hol d-down clips, if units weigh |ess
than 1 psf or if required for fire resistance rating.

.2 CLEANING
Following installation, dirty or discolored surfaces of acoustical units
shal |l be cleaned and left free fromdefects. Units that are danmaged or

i mproperly installed shall be renoved and new units provided as directed.

.3 RECLAMATI ON PROCEDURES

Ceiling tile, designated for recycling by the Contracting O ficer, shall be
neatly stacked on 4 by 4 foot pallets not higher than 4 foot. Panels
shal |l be conpletely dry. Pallets shall then be shrink wapped and

symmetrically stacked on top of each other without falling over.

-- End of Section --
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SECTI ON 09650

RESI LI ENT FLOORI NG

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4078 (1992; R 1996) Water Emul sion Floor Polish
ASTM E 648 (1997) Critical Radiant Flux of

Fl oor- Covering Systens Using a Radi ant

Heat Ener gy Source

ASTM E 662 (1995) Specific Optical Density of Snoke
Cenerated by Solid Materials

ASTM F 1066 (1995a) Vinyl Conposition Floor Tile

.2 FI RE RESI STANCE REQUI REMENTS

Flooring in corridors and exits shall have a m ni num average critical

radi ant flux of 0.45 watts per square centinmeter when tested in accordance
with ASTM E 648. The snpoke density rating shall be |ess than 450 when
tested in accordance with ASTM E 662.

.3 SUBM TTALS

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

SD- 03 Product Data
Resilient Flooring and Accessories

Manuf acturer's descriptive data and installation instructions
i ncludi ng cl eani ng and nai ntenance instructions.
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SD- 04 Sanpl es
Fl oori ng

Three sanpl es of each indicated color and type of flooring and
base. Sanple size shall be mninmum2-1/2 x 4 inches.

SD- 06 Test Reports
Mbi sture Test

Copi es of test reports showi ng that representative product
sanpl es of the flooring proposed for use have been tested by an
i ndependent testing |aboratory within the past three years or when
formul ati on change occurred and conforns to the requirenents
speci fi ed.

4 DELI VERY AND STORAGE

Materials shall be delivered to the building site in original unopened
contai ners bearing the manufacturer's name, project identification, and
handling instructions. Materials shall be stored in a clean dry area with
tenperature mai ntai ned above 70 degrees F for 2 days prior to

installation, and shall be stacked according to nmanufacturer's
recomendations. Materials shall be protected fromthe direct flow of heat
fromhot-air registers, radiators and other heating fixtures and appliances.

.5 ENVI RONVENTAL REQUI REMENTS

Areas to receive resilient flooring shall be maintained at a tenperature
above 70 degrees F and bel ow 100 degrees F for 2 days before application,
during application and 2 days after application. A mninumtenperature of
55 degrees F shall be maintained thereafter

.6 SCHEDULI NG

Resilient flooring application shall be schedul ed after the conpletion of
ot her work whi ch woul d danage the finished surface of the flooring.

.7 WARRANTY

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

. 8 EXTRA MATERI ALS

Extra flooring material of each color and pattern shall be furnished at the
rate of 5 tiles for each 1000 tiles and 5 square feet for each 1000 square
feet of sheet flooring installed. Extra materials shall be fromthe sane
ot as those installed. Extra base nmaterial conposed of 20 |inear feet of
each col or shall be furnished.

PART 2 PRODUCTS
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2.1 VI NYL- COMPCSI TI ON TI LE TYPE

Vi nyl -conposition tile shall conformto ASTM F 1066, C ass 2, (through
pattern tile), Conposition 1, ashestos-free, and shall be 12 inchessquare
and 1/8 inch thick. Tile shall have the color and pattern uniformy

di stributed t hroughout the thickness of the tile. Flooring in any one
continuous area shall be fromthe sanme | ot and shall have the same shade
and pattern.

2.2 RESI LI ENT BASE

Base shall be manufacturers standard rubber coved style (installed with
resilient flooring) butt toe cove (installed with 1/8 inch thick
flooring). Base shall be 6 inches high and a mininmum 1/8 inch thick
Job Formed corners shall be furnished.

2.3 ADHESI VE

Adhesi ve for flooring and wall base shall be as recomended by the flooring
manuf act urer.

2.4 POLI SH
Pol i sh shall conformto ASTM D 4078
2.5 MANUFACTURER S COLOR AND TEXTURE
Color and texture shall be as indicated on the draw ngs.
PART 3 EXECUTI ON
3.1 EXAM NATI OV VERI FI CATI ON OF CONDI Tl ONS

The Contractor shall exami ne and verify that site conditions are in
agreenent with the design package and shall report all conditions that will
prevent a proper installation. The Contractor shall not take any
corrective action without witten perm ssion fromthe Governnent.

3.2 SURFACE PREPARATI ON

Fl ooring shall be in a snmooth, true, |evel plane, except where indicated as
sl oped. Before any work under this section is begun, all defects such as
rough or scaling concrete, |ow spots, high spots, and uneven surfaces shal
have been corrected, and all danaged portions of concrete slabs shall have
been repaired as recommended by the fl ooring manufacturer. Concrete curing
conpounds, other than the type that does not adversely affect adhesion
shall be entirely renoved fromthe slabs. Paint, varnish, oils, rel ease
agents, sealers, waxers, and adhesives shall be renoved, as reconmmended by
the flooring manufacturer.

3.3 MO STURE TEST

The suitability of the concrete subfloor for receiving the resilient
flooring with regard to noisture content shall be determ ned by a noisture
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test as recomrended by the flooring nmanufacturer
.4 | NSTALLATI ON OF VI NYL- COVPCSI TI ON TI LE

Tile flooring shall be installed with adhesive in accordance with the
manufacturer's installation instructions. Tile lines and joints shall be
kept square, symretrical, tight, and even. Edge width shall vary as
necessary to maintain full-size tiles in the field, but no edge tile shal
be |l ess than one-half the field tile size, except where irregul ar shaped
roons nmake it inpossible. Flooring shall be cut to, and fitted around, al
permanent fixtures, built-in furniture and cabinets, pipes, and outlets.
Edge tile shall be cut, fitted, and scribed to walls and partitions after
field flooring has been appli ed.

.5 | NSTALLATI ON OF RESI LI ENT BASE

Wal | base shall be installed with adhesive in accordance with the
manufacturer's witten instructions. Base joints shall be tight and base
shall be even with adjacent resilient flooring.

.6 CLEANI NG

| mredi ately upon conpletion of installation of tile in a roomor an area,
flooring and adjacent surfaces shall be cleaned to renove all surplus
adhesive. After installation, flooring shall be washed with a cl eani ng
solution, rinsed thoroughly with clear cold water, given two coats of
polish in accordance with manufacturers witten instructions. After each
polish coat, floors shall be buffed to an even luster with an electric
pol i shi ng nmachi ne.

.7 PROTECTI ON
Fromthe tinme of laying until acceptance, flooring shall be protected from
damage as recomended by the flooring manufacturer. Flooring which becones

damaged, | oose, broken, or curled shall be removed and repl aced.

-- End of Section --
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SECTI ON 09900

PAI NTI NG, GENERAL

PART 1  GENERAL

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

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)
ACAH Limt Val ues (1999) Threshold Lint Values for Chenica
Subst ances and Physi cal Agents and

Bi ol ogi cal Exposure |ndices

COWMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A- 2246 (Rev B) Paint, Latex

CI D A-A- 2247 (Basic) Paint, Latex (Senigloss, Interior)

CID A-A- 2248 (Basic) Paint, Latex, (Flat, Interior)

CID A-A-2994 Primer Coating, Interior, for Walls and
Wod

FEDERAL SPECI FI CATI ONS (FS)

FS TT-E-2784 (Rev A) Enanel (Acrylic-Enmulsion, Exterior
d oss and Seni gl oss) (Metric)

1.2 SUBM TTALS

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

SD- 03 Product Data
Pai nt
The nanes, quantity represented, and intended use for the
proprietary brands of materials proposed to be substituted for the

specified materials when the required quantity of a particular
batch is 50 gallons or less or regardless of quantities in states
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where VOC content linitations apply.

M xi ng and Thi nni ng
Appli cation

Manufacturer's current printed product description, material
safety data sheets (MSDS) and technical data sheets for each
coating system Detailed nmixing, thinning and application
i nstructions, mninm and nmaxi mum application tenperature, and
curing and drying times between coats for epoxy, npisture-curing
pol yurethane, and liquid glaze coatings. Detailed application
instructions for textured coatings shall be provided.

SD- 04 Sanpl es
Mbi st ur e-Curing Pol yur et hane

A conpl ete noi sture-curing pol yurethane systemapplied to a
panel of the sane material as that on which the coating will be
applied in the work and for each color specified. The sanple
panels will be used for quality control in applying the system

Pai nt

While the material is at the site or source of supply, and at a
tinme agreeable to the Contractor and the Contracting Oficer, a 1
quart sanpl e of each col or and batch, except for quantities of 50
gallons or less, shall be taken by random sel ection fromthe
seal ed containers by the Contractor in the presence of a
representative of the Contracting Oficer. The contents of the
contai ners to be sanpled shall be thoroughly m xed to ensure that
the sanple is representative. Sanples shall be identified by
desi gnat ed nane, specification nunber, manufacturer nane and
address, batch nunber, project contract nunber, intended use, and
quantity invol ved

SD- 06 Test Reports
Pai nt

A statenent as to the quantity represented and the intended use,
plus the following test report for batches in excess of 50 gall ons:

a. A test report showing that the proposed batch to be used
nmeets specified requirenents:

b. A test report showing that a previous batch of the sane
formul ation as the batch to be used net specified requirenents,
pl us, on the proposed batch to be used, a report of test results
for properties of weight per gallon, viscosity, fineness of grind,
drying tine, color, and gl oss.

SD-07 Certificates
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Lead
Vol atil e Organic Conpound (VOC) Content

Certificate stating that paints proposed for use contain not
nore than 0.06 percent |ead by weight of the total nonvolatile.
Certificate stating that paints proposed for use neet Federal VCOC
regul ations and those of the of the local Air Pollution Contro
Districts having jurisdiction over the geographical area in which
the project is |ocated.

1.3 PACKAG NG, LABELI NG AND STCRI NG

Pai nts shall be in sealed containers that |egibly show the designated nane,
formula or specification nunber, batch nunber, color, quantity, date of
manuf acture, manufacturer's fornul ation nunber, nmanufacturer's directions
i ncl udi ng any warni ngs and special precautions, and nanme of nanufacturer
Pi gment ed paints shall be furnished in containers not |arger than 5 gall ons.
Paints and thinner shall be stored in accordance with the manufacturer's
witten directions and as a mnimumstored off the ground, under cover,
with sufficient ventilation to prevent the buildup of flamuable vapors and
at tenperatures between 40 and 95 degrees F. Paints shall be stored on the
project site or segregated at the source of supply sufficiently in advance
of need to allow 30 days for testing.

1.4 APPROVAL OF MATERI ALS

When sanpl es are tested, approval of naterials will be based on tests of
the sanples; otherwise, materials will be approved based on test reports
furnished with them |If materials are approved based on test reports

furni shed, sanmples will be retained by the Governnent for testing should
the materials appear defective during or after application. In addition to
any other renedies under the contract the cost of retesting defective
materials will be at the Contractor's expense.

1.5 ENVI RONVENTAL CONDI TI ONS

Unl ess ot herwi se recommended by the paint manufacturer, the anbient
tenperature shall be between 45 and 95 degrees F when applying coatings

ot her than water-thinned, epoxy, and noisture-curing pol yurethane coatings.
Wat er -t hi nned coatings shall be applied only when anbient tenperature is
bet ween 50 and 90 degrees F. Epoxy, and noisture-curing pol yurethane
coatings shall be applied only within the mninumand naxi mum t enper at ures
recommended by the coating manufacturer. Misture-curing polyurethane
shal |l not be applied when the relative humdity is bel ow 30 percent.

1.6 SAFETY AND HEALTH

Work shall conply with applicable Federal, State, and |local |aws and

regul ations, and with the ACCI DENT PREVENTI ON PLAN, including the Activity
Hazard Anal ysis as specified in the CONTRACT CLAUSES. The Activity Hazard
Anal ysi s shall include anal yses of the potential inpact of painting
operations on painting personnel and on others involved in and adjacent to
the work zone
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6.1 Wor ker Exposures

Exposure of workers to hazardous chem cal substances shall not exceed
limts established by ACAH Limt Values, or as required by a nore
stringent applicable regulation

.6.2 Toxi ¢ Conpounds

Toxi ¢ products having ineffective physiol ogical warning properties, such as
no or low odor or irritation |levels, shall not be used unless approved by
the Contracting O ficer.

.6.3 Trai ni ng

Wor kers havi ng access to an affected work area shall be inforned of the
contents of the applicable material data safety sheets (MDSS) and shall be
i nforned of potential health and safety hazard and protective controls
associated with materials used on the project. An affected work area is
one which may receive msts and odors fromthe painting operations.

Workers involved in preparation, painting and clean-up shall be trained in
the safe handling and application, and the exposure limt, for each
material which the worker will use in the project. Personnel having a need
to use respirators and nasks shall be instructed in the use and nai ntenance
of such equi pnment.

.6.4 Coor di nati on

Work shall be coordinated to mnimze exposure of building occupants, other
Contractor personnel, and visitors to msts and odors from preparation
pai nting and cl ean-up operations.

PART 2 PRODUCTS

2.

1 PAI NT

The term "paint" as used herein includes emulsions, enanels, paints,

stai ns, varnishes, sealers, cenent-enulsion filler, and other coatings,
whet her used as prinme, internmediate, or finish coat. Paint shall conform
to the requirenents listed in the painting schedules at the end of this
section, except when the required anount of a material of a particular
batch is 50 gallons or |ess, an approved first-line proprietary paint
material with simlar intended fornul ati on, usage and color to that
specified may be used. Additional requirenents are as foll ows:

1.1 Col ors and Tints

Col ors shall be as selected frommnufacturer's standard col ors, as

i ndicated. Manufacturer's standard color is for identification of color
only. Stains shall conformin shade to manufacturer's standard color. The
color of the undercoats shall vary slightly fromthe color of the next coat.

.1.2 Lead

Paints containing |ead in excess of 0.06 percent by weight of the total
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nonvol atile content (calculated as |lead netal) shall not be used.
2.1.3 Chr om um

Pai nts containing zinc chromate or strontiumchronmate pignents shall not be
used.

2.1.4 Volatile O ganic Conpound (VOC) Content

Pai nts shall conply with applicable federal, state and | ocal |aws enacted
to insure conpliance with Federal Clean Air Standards and shall conformto
the restrictions of the local air pollution control authority.

PART 3 EXECUTI ON
3.1 PROTECTI ON OF AREAS NOT TO BE PAI NTED

Itens not to be painted which are in contact with or adjacent to painted
surfaces shall be renpved or protected prior to surface preparation and
pai nting operations. |Itens renoved prior to painting shall be replaced
when painting is conpleted. Follow ng conpletion of painting, worknen
skilled in the trades involved shall reinstall renoved itens. Surfaces
contam nated by coating materials shall be restored to original condition

3.2 SURFACE PREPARATI ON

Surfaces to be painted shall be clean and free of foreign matter before
application of paint or surface treatments. GO and grease shall be
renoved prior to mechanical cleaning. Ceaning shall be progranred so that
dust and other contanminants will not fall on wet, newy painted surfaces.
Exposed ferrous nmetals such as nail heads on or in contact with surfaces to
be painted with water-thinned paints, shall be spot-primred with a suitable
corrosion-inhibitive primer capable of preventing flash rusting and
conpatible with the coating specified for the adjacent areas.

3.2.1 Gypsum Board Surfaces

Gypsum board surfaces shall be dry and shall have all |oose dirt and dust
renoved by brushing with a soft brush, rubbing with a cloth, or

vacuumcl eaning prior to application of the first-coat naterial. A danp
cloth or sponge may be used if paint will be water-based.

3.2.2 Masti c- Type Surfaces
Mastic-type surfaces shall be prepared by renoving foreign materi al
3.2.3 Previ ously Pai nted Surfaces

Previ ously painted surfaces shall be thoroughly cleaned of all grease,

dirt, dust or other foreign natter. Blistering, cracking, flaking and
peeling or other deteriorated coatings shall be renoved. Slick surfaces
shal | be roughened. Danaged areas such as, but not limted to, nail holes,
cracks, chips, and spalls shall be repaired with suitable material to match
adj acent undanmaged areas. Edges of chipped paint shall be feather edged
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and sanded snooth. Rusty netal surfaces shall be cleaned as per SSPC
requi renents. Sol vent, nechanical, or chem cal cleaning nethods shall be
used to provide surfaces suitable for painting. New, proposed coatings
shal |l be conpatible with existing coatings. |If existing surfaces are

gl ossy, the gl oss shall be reduced.

3.3 M XI NG AND THI NNI NG

When thinning is approved as necessary to suit surface, tenperature,

weat her conditions, or application nmethods, paints nmay be thinned in
accordance with the nanufacturer's directions. Wen thinning is all owed,
pai nts shall be thinned i mediately prior to application with not nore than
1 pint of suitable thinner per gallon. The use of thinner shall not
relieve the Contractor from obtaining conplete hiding, full filmthickness,
or required gloss. Thinning shall not cause the paint to exceed limts on
vol atil e organi c conpounds. Paints of different manufacturers shall not be
m xed.

3.4  APPLI CATI ON

Pai nting practices shall conply with applicable federal, state and | oca

| aws enacted to insure conpliance with Federal Clean Air Standards. Unless
ot herwi se specified or recommended by the paint manufacturer, paint may be
applied by brush or roller. At the tine of application, paint shall show
no signs of deterioration. Uniform suspension of pignents shall be

mai nt ai ned during application. Each coat of paint shall be applied so dry
filmshall be of uniformthickness and free fromruns, drops, ridges,

waves, pinholes or other voids, |aps, brush marks, and variations in color
texture, and finish. Hiding shall be conplete. Rollers for applying

pai nts and enanels shall be of a type designed for the coating to be
applied and the surface to be coated. Special attention shall be given to
insure that all edges, corners, crevices, welds, and rivets receive a film
t hi ckness equal to that of adjacent painted surfaces. Paints shall be
applied only to surfaces that are conpletely free of noisture as determ ned
by sight or touch.

3.4.1 Ventilation

Affected areas shall be ventilated during paint application so that workers
exposure to chem cal substances shall not exceed lints as established by
ACA@HLimt Values, or as required by a nore stringent applicable
regulation. Interior work zones having a volunme of 10,000 cubic feet or

| ess shall be ventilated at a mninumof 2 air exchanges per hour
Ventilation in larger work zones shall be naintai ned by neans of nechanica
exhaust. Solvent vapors shall be exhausted outdoors, away fromair intakes
and workers. Return air inlets in the work zone shall be tenporarily
seal ed before start of work until the coatings have dri ed.

3.4.2 Respirators

perators and personnel in the vicinity of operating paint sprayers shal
wear respirators.

3.4.3 First Coat
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The first coat on plaster, gypsumwall board, and other surfaces shal

i ncl ude repeated touching up of suction spots or overall application of
primer or sealer to produce uniformcolor and gl oss. Excess seal er shal
be wi ped off after each application. The first coat on both faces of wood
doors shall be applied at essentially the same tine. d azed doors and
sashes shall be given the specified coating systemw thin 3 weeks of the
time they are glazed, but not before the glazing material has set; paint
shal | overlay glass about 70 mils all around. Each varnish coat shall be
sanded lightly prior to application of subsequent coats.

4.4 Ti m ng

Surfaces that have been cl eaned, pretreated, and otherw se prepared for
pai nting shall be given a coat of the specified first coat as soon as
practical after such pretreatnent has been conpleted, but prior to any
deterioration of the prepared surface. Sufficient tine shall elapse

bet ween successive coats to pernmt proper drying. This period shall be
nodi fi ed as necessary to suit weather conditions. O -based or

ol eoresi nous solvent-type paints shall be considered dry for recoating when
the paint feels firm does not deformor feel sticky under noderate
pressure of the thunb, and the application of another coat of paint does
not cause the undercoat to lift or |ose adhesion. Manufacturer's
instructions for application, curing and drying time between coats of

t wo- conponent systens shall be foll owed.

.5 SURFACES TO BE PAI NTED

Surfaces listed in the painting schedules at the end of this section
shal | be painted as schedul ed.

.6 CLEANI NG

Cloths, cotton waste and other debris that m ght constitute a fire hazard
shal |l be placed in closed nmetal containers and renoved at the end of each
day. Upon conpletion of the work, staging, scaffolding, and containers
shal |l be renpved fromthe site or destroyed in an approved nmanner. Paint
and ot her deposits on adjacent surfaces shall be renpbved and the entire job
| eft clean and acceptabl e.

.7 PAI NTI NG SCHEDULES
The foll owi ng painting schedules identify the surfaces to be painted and
prescribe the paint to be used and the nunber of coats of paint to be

applied. Contractor options are indicated by ------ or------ bet ween
optional systems or coats.
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I NTERI OR PAI NTI NG SCHEDULE

First Coat

Second Coat

A36COVPL

Third Coat

Gypsum boar d

CID A-A-2994

CID A-A- 2246

CID A-A-2248

CI D A-A-2246 on
gypsum boar d
faced with
recycl ed paper

CI D A-A-2247 on
gypsum boar d
faced with
recycl ed paper

CI D A-A-2248 on
gypsum boar d
faced with
recycl ed paper

Gypsum boar d:

in restroom
speci fi ed.

CID A-A-2994
Type 11

FS TT-E-2784
Type 11

FS TT-E-2784
Type 11

on gypsum
board faced
with recycl ed

paper

-- End of Section --
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SECTI ON 12350

CASEVWORK FOR MEDI CAL FACI LI TI ES

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 920 (1998) El astoneric Joint Seal ants
FEDERAL SPECI FI CATI ONS (FS)

FS AA-C 2929 (Basic) Casework, Metal and Wod ( Medi cal
and Dental) (Inch Pound)

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Approved Detail Draw ngs
Dr awi ngs showi ng each type of cabinet and related item The
drawi ngs shall clearly indicate the conplete plan and el evati ons
of the cabinets and accessories and pertinent details of
construction, fabrication, and attachments.
SD- 03 Product Data

Casewor k

Manufacturer's printed data, catalog cuts, and instructions for
installation and cl eani ng.

SD- 04 Sanpl es

Casewor k
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In lieu of individual sanples, conplete mninumsize casework
may be furni shed as sanples. Mck-up units are not acceptable.
Sanpl es shall be of sufficient size to show color, pattern, and
met hod of assenbly.

a. Countertop and backsplash - One section, containing both.

b. Door and drawer front - One of each, w th hardware nounted.

c. Melanmne plastic color sanples approxinmately 2 x 3 inch size.

d. Stain/color sanples shall be approximately 2 x 3 inch size.

SD-07 Certificates

Casewor k

Certificates attesting that the casework neets the requirenents
speci fi ed.

1.3 DELI VERY AND STORAGE
Casework shall be delivered to the jobsite wapped in a protective
covering. Casework shall be stored in an adequately ventilated, dry
location that is free of dust, water, or other contam nates and in a manner
to permit access for inspection and handling. Casework shall be handl ed
carefully to prevent damage to the surfaces. Danaged itens that cannot be
restored to |like-new condition shall be replaced.

PART 2 PRODUCTS

2.1 CASEWORK
Casework shall be as schedul ed on the approved detail draw ngs. The
casework shall be factory fabricated of manufacturer's standard sizes and

finishes and shall conformto FS AA-C-2929 and the requirenents specified
bel ow. Material finish and color shall be as indicated on the draw ngs.

2.1.1 Medi cal Casewor k
Medi cal casework shall be wood core covered with | am nated plastic sheets.
2.1.2 Count ert ops
Countertops shall be Solid Polynmer (Solid Surfacing).
PART 3 EXECUTI ON
3.1 | NSTALLATI ON
Casework shall be located as indicated. The installation of the casework
shal | not damage the work of other trades. The casework shall be secured

in place in true alignment, level, and plunb. Units shall be secured with
screws through backs to cleats that have been anchored to buil di ng
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structure with toggle or expansion bolts. Wall-hung cabinets shall be
installed to support the weight of the cabinets plus the nornally expected
wei ght of the contents of the cabinets. Fasteners shall be spaced 12

i nches on center using at least three bolts in each 3 foot or 4 foot unit
wi dth. Adjoining cabinets in an assenbly shall be joined together at top
and bottomwi th inconspicuous bolts or clips. Cabinets shall be bolted to
bases at cabinet corners. \Were base cabinets and counters are renpvabl e,
wal | anchors shall be readily accessible. Joints between the casework and
wal | surfaces which are not larger than the joints between casework
sections shall be sealed flush with sealant conformng to ASTM C 920, Type
M Grade NS, Class 25, Use NT. Larger joints shall be closed with filler
strips of the sane material and finish as adjacent casework. Filler strips
shall be cut to the contour of the wall surface and secured to the casework
with concealed nails or screws. Wdth of filler strips shall not exceed 6
inches in width. Metal cabinets in roons having terrazzo or ceranic-tile
floors shall be set on concrete or nasonry bases wi th exposed faces
finished the sane as other bases in the room Height of counter tops shal
be as indicated on the drawi ngs. Were required, toe space at front of

cabi nets shall be provided by installing front face of cabinets 3 inches
in front of face of base. Were toe space is not required, face of base
and cabi nets shall be flush. Bases shall have a height of approximately 4
inches. Al itens shall be installed as required for proper operation in
accordance with the manufacturer's directions.

.2 CLEANI NG

Cabi nets and countertops shall be cleaned in accordance with manufacturer's
i nstructions.

-- End of Section --
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SECTI ON 12491

CUBI CLE CURTAI NS

PART 1 GENERAL

1

1 REFERENCES

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

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

ASTM D 3691 (1995; Rev. A) Wven, Lace, and Knit
Househol d Curtain and Drapery Fabrics

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 701 (1996) Fire Tests for Fl ane-Resistant
Textiles and Fil s

UNDERWRI TERS LABCORATORI ES I NC. (UL)

UL 214 (1997) Fl ane- Propagati on of Fabrics and
Films

.2 SUBM TTALS

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

SD- 04 Sanpl es
Cubicle curtain fabric; G
Submit a range of three sanples, 36 by 36 inches or larger, to
match the fabric quality, weight, pattern, and col or shown or
specified. Once selected, |abel approved sanples to identify
| ocations for their use in the project. Mintain identification
and approval narkings until final acceptance of the work.

Fi ni shed cubicle curtain

Provi de one full size w ndow sanple installation including
har dwar e

SD- 06 Test Reports
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Fl ame resistance

SD- 08 Manufacturer's Instructions
Cubi cl e curtain hardware
Special fabrication

Before fabrication, subnmt the manufacturer's printed instructions
for fabrics requiring special fabrication nethods.

SD- 10 Operation and Mai ntenance Data
Cubicle curtain system Data Package 1

1.3 SYSTEM REQUI REMENTS
For conpl eted drapery system include |aundering and dry cl eaning
instructions for fabrics requiring special care. Furnish separate
i nstruction sheet for each nmaterial (one for fiberglass, one for Verel
etc.). For fabrics which are not permanently or inherently flane
resistant, furnish instruction to include frequency and process required
for retreating the fabric to renew the effectiveness of the flane resistant
treatnment. Head each sheet with name and nunmber of room or roons in which
each material is hung. In lieu of instruction sheets, provide instructions
on snall, pernmanent |abels (either iron-on type or sewn-on) affixed to back
of the headi ng of each panel.

1.4 DELI VERY, STORAGE, AND HANDLI NG
Del i ver cubicle curtains and hardware to the site in seal ed containers
clearly |l abeled with manufacturer's nane and contents. Store in a safe,
dry, clean, and well ventilated area. Do not open containers until needed
for installation, unless verification inspection is required.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Fabrics

2.1.1.1 Cubicle Curtain Fabric

ASTM D 3691. Provide fabric manufactured from man- nade or natural fibers.
Fabric physical characteristics shall be as foll ows:

a. Finished fabric weight: 12 to 14 ounces per lineal yard
b. Pattern: Wven
c. Wave: Cosed (0 to 7 percent)

d. Texture: Twll
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e. Color: To be selected by User
f. Mesh: 1/2 inch #30 Fl ane Retardant Nyl on Mesh
2.1.1.2 FI amre Resi stance

UL 214 or NFPA 701. Cubicle curtain fabric shall pass the small and | arge
scale test. Treatment to enhance flane resistance shall be pernanent type.
If treated, fabric shall pass the small and |large scale test after being
subj ected to the accelerated dry cleaning or |aundering cycles specified in

UL 214 or NFPA 701.

2.1.2 Carrier Track and Hardware

Ceiling nmounted tracks of heavy-duty type. Tracks shall be cold-rolled,
comercial quality steel mninmm0.030 inch thick or extruded al um num

m ni mum 0. 050 i nch thick. Track cross section wi dth and depth shall be
sufficient to carry the curtain without sagging. Track configuration
(nunmber of channels) shall be such so as to permt curtain operation as
specified or indicated. Finish steel conponents with a white baked enanel,
as standard with the manufacturer. Provide one manufacturer's design

t hr oughout .

2.1.2.1 Track Sets
Include ceiling track, rolling carriers, and end caps and ot her
m scel | aneous fittings as required. Corner bends have a 15 inch mn.
radi us up to 90 degrees.
2.1.3 Fast eners
Zinc or cadm um pl at ed.

2.2 FABRI CATI ON

Prior to cutting and fabrication, field neasure each drapery | ocation
payi ng particular attention to field conditions affecting the work.

2.2.1 Cubicle Curtain Fabrication

2.2.1.1 Cubi cl e Curtains
Cubicle curtains shall be fabricated with nesh heading. Cubicle curtains
be sized mninum 10 percent wider than the track length. Cubicle curtains
shal |l be finished approximately 12 inches above finish door

2.2.1.2 Headi ng
1-1/2 inch heading shall be triple thick, constructed of two |ayers of
flame resistant fabric with an inserted |ayer of tough nylon nesh (#42

m ni mum ; two-piece rustproof nickel plated brass grommets, size zero at 6
inch on center.
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2.2.1.3 Mesh
1/2 inch opening as required by the NFPA. Standard width is 20 inches.
2.2.1.4 Seans
Mesh joints shall be attached with an overl ock seam then fol ded onto the
fabric and securely sewn with a doubl e-needle stitch. Side and bottons
hens shall be 1 inch, single needle |ock stitched. Overl ock seans shall be
used on all Polyester fabrics.
PART 3 EXECUTI ON
3.1 EXAM NATI ON
Ensure that work of other trades and cl eani ng operations are conpl et ed.
3.2 | NSTALLATI ON
Install curtains in rooms and areas indicated on drawi ngs. |Include al
materi al indicated, specified, or necessary for a conplete finished curtain
installation. Contractor shall be responsible for the required quantities
of curtains and hardware.

3.2.1 Har dwar e

Install in accordance with the manufacturer's printed instructions and as
specified herein. Provide fasteners for installation as follows:

Fast ener Structural Material
Wod or sheet netal screw Wod
Sel f tapping screw Met al
Case hardened, self-tapping Sheet net al

sheet nmetal screw

Screw or bolt in expansion Solid masonry
shield
Toggle or nolly bolt Hol | ow masonry, wal |l board,
pl ast er

-- End of Section --
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SECTI ON 13080

SEI SM C PROTECTI ON FOR M SCELLANECQUS EQUI PMENT

PART 1  GENERAL

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

desi gnation only.

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-D pped,
Zi nc- Coat ed, Wl ded and Sean ess

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

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

ASTM A 500 (1999) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 563 (1997) Carbon and Alloy Steel Nuts

ASTM A 572/ A 572M (1999) High-Strength Low All oy
Col unmbi um Vanadi um Structural Steel

ASTM A 603 (1998) Zinc-Coated Steel Structural Wre
Rope

ASTM A 653/ A 653M (1999) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM E 488 (1996) Strength of Anchors in Concrete and
Masonry El ements

ASME | NTERNATI ONAL ( ASME)

ASME B18.2.1 (1996) Square and Hex Bolts and Screws
(I'nch Series)
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ASME B18. 2.2 (1987; R 1999) Square and Hex Nuts (Inch
Seri es)

CORPS OF ENG NEERS, HUNTSVI LLE CENTER ( CEHNC)
TI 809-04 (1998) Seisnic Design for Buildings
.2 SYSTEM DESCRI PTI ON
2.1 CGeneral Requirenents

The requirenents for seismc protection neasures described in this section
shall be applied to the electrical equipnent and systens outlined in
Section 16070 SElI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT, and the

m scel | aneous equi pnent and systens |isted below. Seismc protection

requi renents shall be in accordance with TI 809-04 and additional data
furni shed by the Contracting Officer, and shall be provided in addition to
any other requirenents called for in other sections of these
specifications. The design for seisnmc protection shall be based on a
Seism c Use Group specified below Resistance to lateral forces induced by
ear t hquakes shall be acconplished w thout consideration of friction
resulting fromgravity |oads. The basic force formulas, for Ground Mdtions
A and B in Chapter 3 of Tl 809-04, use the design spectral response

accel eration paraneters for the perfornmance objective of the building, not
for equipnent in the building; therefore, correspondi ng adjustnments to the
formul as shall be required.

Seism ¢ Use On Site Response
Group Bldg Coef fi ci ent
Cccupancy 5 M 5 M

1 0.79 0. 36

.3 SUBM TTALS

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

SD- 02 Shop Drawi ngs

Braci ng
Resilient Vibration Isolation Devices
Equi pnrent Requirenents

Detail drawings along with catalog cuts, tenplates, and erection
and installation details, as appropriate, for the itens |isted.
Submittals shall be conplete in detail; shall indicate thickness,
type, grade, class of netal, and di nensions; and shall show
construction details, reinforcenent, anchorage, and installation
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with relation to the building construction. For equipnent and
systens in buildings that have a perfornmance objective higher than
life-safety, the drawi ngs shall be stanped by the registered

engi neer who stanps the cal cul ations required above.

SD- 03 Product Data

Braci ng
Equi pnrent Requirenents

Copi es of the design calculations with the detail draw ngs.
Cal cul ations shall be stanped by a registered engi neer and shall
verify the capability of structural nenbers to which bracing is
attached for carrying the load fromthe brace.

4 EQUI PMENT REQUI REMENTS
4.1 Ri gi dl y Mounted Equi pnent

See Section 16070 SESM C PROTECTI ON FOR ELECTRI CAL EQUPMENT for specific
itens of equipnent: to be furnished under this contract to be constructed
and assenbled to withstand the seismc forces specified in Tl 809- 04,
Chapter 10. For any rigid equiprment which is rigidly attached on both
sides of a building expansion joint, flexible joints for piping, electrical
conduit, etc., that are capable of accommopdati ng di spl acenents equal to the
full width of the joint in both orthogonal directions, shall be provided.

PART 2 PRODUCTS

2.

1 BOLTS AND NUTS

Squar ehead and hexhead bolts, and heavy hexagon nuts, ASME B18.2.1, ASME
B18.2.2, or ASTM A 307 for bolts and ASTM A 563 for nuts. Bolts and nuts
used underground and/ or exposed to weather shall be gal vani zed in
accordance with ASTM A 153/ A 153M

.2 SWAY BRACI NG

Mat erial used for nenbers listed in this section and on the draw ngs, shall
be structural steel confornming with the follow ng:

a. Plates, rods, and rolled shapes, ASTM A 36/ A 36M and ASTM A 572/ A
572M G ade 503.

b. Wre rope, ASTM A 603.
c. Tubes, ASTM A 500, Grade B.
d. Pipes, ASTM A 53, Type E, G ade B.

e. Light gauge angles, less than 1/4 inch thickness, ASTM A 653/ A 653M

PART 3 EXECUTI ON
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3.1 BRACI NG

Braci ng shall conformto the arrangenents shown. Trapeze-type hanger shal
be secured with not less than two 1/2 inch bolts.

3.2 BUI LDI NG DRI FT

Sway braces for a piping run shall not be attached to two dissimlar
structural elenents of a building that may respond differentially during an
eart hquake unless a flexible joint is provided.

3.3 ANCHOR BOLTS
3.3.1 Cast-In-Pl ace

Fl oor or pad nounted equi pnent shall use cast-in-place anchor bolts, except
as specified below One nut shall be provided on each bolt. Anchor bolts
shall conformto ASTM A 307. Anchor bolts shall have an enbedded strai ght
l ength equal to at least 12 times nom nal dianeter of the bolt. Anchor
bolts that exceed the normal depth of equi prent foundation piers or pads
shall either extend into concrete floor or the foundation shall be

i ncreased in depth to acconmpdate bolt | engths.

3.3.2 Expansi on or Chenically Bonded Anchors

Expansi on or chem cally bonded anchors shall not be used unless test data
in accordance with ASTM E 488 has been provided to verify the adequacy of
the specific anchor and application. Expansion or chenically bonded
anchors shall not be used to resist pull-out in overhead and wal
installations if the adhesive is manufactured with tenperature sensitive
epoxies and the location is accessible to a building fire. Expansion and
chemi cal ly bonded anchors shall be installed in accordance with the

manuf acturer's recommendati ons. The allowable forces shall be adjusted for
t he spaci ng between anchor bolts and the di stance between the anchor bolt
and the nearest edge, as specified by the manufacturer

3.3.2.1 CGeneral Testing

Expansi on and chem cally bonded anchors shall be tested in place after
installation. The tests shall occur not nore than 24 hours after
installation of the anchor and shall be conducted by an i ndependent testing
agency; testing shall be performed on random anchor bolts as descri bed

bel ow.

3.3.2.2 Torque Wench Testing

Torque wench testing shall be done on not |ess than 50 percent of the
total installed expansion anchors and at | east one anchor for every piece
of equi pnment containing nore than two anchors. The test torque shall equa
the mnimumrequired installation torque as required by the bolt

manuf acturer. Torque wenches shall be calibrated at the begi nning of each
day the torque tests are perfornmed. Torque wenches shall be recalibrated
for each bolt dianeter whenever tests are run on bolts of various
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di anmeters. The applied torque shall be between 20 and 100 percent of
wrench capacity. The test torque shall be reached within one half turn of
the nut, except for 3/8 inch sleeve anchors which shall reach their torque
by one quarter turn of the nut. |[If any anchor fails the test, sinilar
anchors not previously tested shall be tested until 20 consecutive anchors
pass. Failed anchors shall be retightened and retested to the specified
torque; if the anchor still fails the test it shall be repl aced.

.3.2.3 Pul | out Testing

Expansi on and chem cally bonded anchors shall be tested by applying a
pul | out | oad using a hydraulic ramattached to the anchor bolt. At least 5
percent of the anchors, but not |less than 3 per day shall be tested. The

| oad shall be applied to the anchor without renmoving the nut; when that is
not possible, the nut shall be renoved and a threaded coupl er shall be
installed of the sane tightness as the original nut. The test setup shal
be checked to verify that the anchor is not restrained fromw thdraw ng by
the baseplate, the test fixture, or any other fixtures. The support for
the testing apparatus shall be at least 1.5 tines the enbednent | ength away
fromthe bolt being tested. Each tested anchor shall be loaded to 1 tines
t he design tension value for the anchor. The anchor shall have no
observabl e movenent at the test load. |f any anchor fails the test,
simlar anchors not previously tested shall be tested until 20 consecutive
anchors pass. Failed anchors shall be retightened and retested to the
specified load; if the anchor still fails the test it shall be repl aced.

.4 RESI LI ENT VI BRATI ON | SOLATI ON DEVI CES

Where the need for these devices is determ ned, based on the magnitude of
t he design seismc forces, selection of anchor bolts for vibration

i sol ati on devices and/or snubbers for equi pment base and foundati ons shal
follow the same procedure as in paragraph ANCHOR BOLTS, except that an
equi pnment wei ght equal to five tines the actual equi pment wei ght shall be
used.

4.1 Resilient and Spring-Type Vibration Devices

Vibration isolation devices shall be selected so that the maxi num novenent
of equi pnent fromthe static deflection point shall be 0.5 inches.

.4.2 Mul tidirectional Seisnm c Snubbers

Mul tidirectional seismc snubbers enploying elastoneric pads shall be
installed on floor- or slab-nounted equi pnent. These snubbers shal
provide 0.25 inches free vertical and horizontal novenent fromthe static
defl ection point. Snubber nediumshall consist of nultiple pads of cotton
duct and neoprene or other suitable nmaterials arranged around a fl anged
steel trunnion so both horizontal and vertical forces are resisted by the
snubber medi um

.5 ANCHOR RODS, ANGLES, AND BARS

Anchor rods, angles, and bars shall be bolted to either pipe clanps or pipe
flanges at one end and cast-in-place concrete or nmasonry insert or clip
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angles bolted to the steel structure on the other end. Rods shall be solid
netal or pipe as specified below Anchor rods, angles, and bars shall not
exceed | engths given in the tabul ati on bel ow.

5.1 Maxi mum Length for Anchor Braces
Maxi mum
Lengt h*
Type Si ze (Inches) (Feet/ 1 nches)
Angl es 1-1/2 x 1-1/2 x 1/ 4 4-10
2 x2x 1/4 6-6
2-1/2 x 1-1/2 x 1/4 8-0
3 x 2-1/2 x 1/4 8- 10
3 x 3x 1/4 9-10
Rods 34 3-1
718 3-8
Fl at Bars 1-1/2 x 1/4 1-2
2 x 1/4 1-2
2 x 3/8 1-9
Pi pes (40S9) 1 7-0
1-1/4 9-0
1-1/2 10-4
2 13-1
5.2 Bolts

Bolts used for attachment of anchors to pipe and structure shall be not
less than 1/2 inch dianeter.

.6 EQUI PMENT SWAY BRACI NG
.6.1 Suspended Equi prment and Light Fixtures

Equi pnent sway bracing shall be provided for itens supported from overhead
floor or roof structural systens, including light fixtures. Braces shal
consi st of angles, rods, wire rope, bars, or pipes arranged as shown and
secured at both ends with not less than 1/2 inch bolts. Sufficient braces
shal |l be provided for equipnent to resist a horizontal force equal to 0.8
tinmes the wei ght of equi pment without exceeding safe working stress of
braci ng conponents. Details of equi pment bracing shall be submitted for
acceptance. In lieu of bracing with vertical supports, these itens may be
supported with hangers inclined at 45 degrees directed up and radi ally away
from equi prent and oriented symetrically in 90-degree intervals on the
hori zontal plane, bisecting the angles of each corner of the equipnent,
provi ded that supporting nmenbers are properly sized to support operating
wei ght of equi prent when hangers are inclined at a 45-degree angle.

6.2 Fl oor or Pad Munted Equi pnent

.6.2.1 Shear Resi stance
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Fl oor nounted equi pnent shall be bolted to the floor. Requirenents for the
nunber and installation of bolts to resist shear forces shall be in
accordance with paragraph ANCHOR BOLTS.

.6.2.2 Overturni ng Resi stance

The ratio of the overturning monent fromseismc forces to the resisting
nonent due to gravity |loads shall be used to determne if overturning
forces need to be considered in the sizing of anchor bolts. Calculations
shal |l be provided to verify the adequacy of the anchor bolts for conbined
shear and overturning.

-- End of Section --
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SECTI ON 15080

THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. At the discretion of the Government, the manufacturer of
any material supplied will be required to furnish test reports pertaining
to any of the tests necessary to assure conpliance with the standard or
standards referenced in this specification

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

ASTM A 167 (1999) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 580/ A 580M (1998) Stainless Steel Wre

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

ASTM C 195 (1995) M neral Fiber Thermal I|nsulating
Cement

ASTM C 449/ C 449M (1995) M neral Fiber Hydraulic-Setting

Thermal Insul ating and Fi ni shing Cenent

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

ASTM C 534 (1999) Preformed Flexible Elastoneric
Cel lul ar Thermal Insulation in Sheet and
Tubul ar Form

ASTM C 547 (1995) M neral Fiber Pipe Insulation
ASTM C 552 (1991) Cellular dass Thermal Insulation
ASTM C 553 (1992) M neral Fiber Blanket Ther nal

I nsul ation for Commercial and I ndustri al
Appli cations

SECTI ON 15080 Page 3



A36COVPL

ASTM C 610 (1995) Ml ded Expanded Perlite Bl ock and
Pi pe thernmal Insulation

ASTM C 612 (1993) M neral Fiber Block and Board
Thermal Insulation

ASTM C 647 (1995) Properties and Tests of Mastics and
Coating Finishes for Thernmal I|nsulation

ASTM C 795 (1998el) Thermal Insulation for Use in
Contact Wth Austenitic Stainless Stee

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM C 921 (1989; R 1996) Determ ning the Properties
of Jacketing Materials for Therna
I nsul ation

ASTM C 1136 (1995) Fl exible, Low Perneance Vapor
Retarders for Thermal |nsulation

ASTM C 1290 (1995) Flexible Fibrous @ ass Bl anket
Insulation Used to Externally Insulate
HVAC Duct s

ASTM E 84 (1999) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 96 (1995) Water Vapor Transni ssion of
Materi al s

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

M DVEST | NSULATI ON CONTRACTORS ASSCOCI ATI ON (M CA)

M CA I nsul ation Stds (1993) National Commercial & Industria
I nsul ati on Standards

.2 SYSTEM DESCRI PTI ON

Fi el d-applied insulation and accessori es on nechani cal systens shall be as

specified herein; factory-applied insulation is specified under the piping,
duct or equi pnent to be insul ated.

.3 GENERAL QUALI TY CONTROL

.3.1 St andard Products

Materials shall be the standard products of nanufacturers regularly engaged

in the manufacture of such products and shall essentially duplicate itens
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that have been in satisfactory use for at |east 2 years prior to bid
openi ng.
. 3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore
simlar type jobs within the last 5 years.

.3.3 Surface Burning Characteristics

Unl ess ot herwi se specified, insulation not covered with a jacket shall have
a flame spread i ndex no higher than 75 and a snoke devel oped i ndex no

hi gher than 150. Insulation systens which are located in air plenuns, in
ceiling spaces, and in attic spaces shall have a flanme spread index no
hi gher than 25 and a snoke devel oped i ndex no higher than 50. Insulation

materials |ocated exterior to the building perineter are not required to be
fire-rated. Flane spread and snoke devel oped i ndexes shall be determ ned
by ASTME 84. Insulation shall be tested in the same density and installed
t hi ckness as the material to be used in the actual construction. Material
supplied by a nanufacturer with a jacket shall be tested as a conposite
material. Jackets , facings, and adhesives shall have a flane spread index
no hi gher than 25 and a snoke devel oped i ndex no hi gher than 50 when tested
in accordance with ASTM E 84.

.3.4 Identification of Materials

Packages or standard containers of insulation, jacket nmaterial, cenents,
adhesi ves, and coatings delivered for use, and sanples required for
approval shall have nanufacturer's stanp or |abel attached giving the nane
of the nmanufacturer and brand, and a description of the material.

.4 SUBM TTALS

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

SD- 04 Sanpl es
Thermal |nsulation Materials

A complete list of materials, including manufacturer's
descriptive technical literature, perfornmance data, catal og cuts,
and installation instructions. The product nunber, k-val ue,

t hi ckness and furni shed accessories for each nechani cal system
requiring insulation shall be included. Materials furnished under
this section of the specification shall be subnitted at one tine.

After approval of materials actual sections of installed systens
properly insulated in accordance with the specification
requi renents shall be displayed. Such actual sections nust renain
accessi ble to inspection throughout the job and will be revi ewed
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fromtine to tine for controlling the quality of the work

t hroughout the construction site. Each naterial used shall be
identified, by indicating on an attached sheet the specification
requirenent for the material and the material by each manufacturer
intended to neet the requirenent. Display sanple sections will be
i nspected at the jobsite by the Contracting O ficer. Approved

di spl ay sanple sections shall remain on display at the jobsite
during the construction period. Upon conpletion of construction
the display sanple sections will be closed and seal ed

1.5 STORACE

Materials shall be delivered in the manufacturer's unopened contai ners.
Materials delivered and placed in storage shall be provided with protection
fromweather, humdity, dirt, dust and other contam nants. |Insulation
materi al and supplies that becone dirty, dusty, wet, or otherw se

contam nated nmay be rejected by the Contracting Oficer

PART 2 PRODUCTS
2.1 GENERAL MATERI ALS

Materials shall be conpatible and shall not contribute to corrosion
soften, or otherwi se attack surfaces to which applied in either the wet or
dry state. Materials to be used on stainless steel surfaces shall neet
ASTM C 795 requirenents. Materials shall be asbestos free and conformto
the foll ow ng:

2.1.1  Adhesives
2.1.1.1 M neral Fiber |nsulation Cenent

Cenment shall be in accordance with ASTM C 195.
2.1.1.2 Laggi ng Adhesi ve

Lagging is the material used for thermal insulation, especially around a
cylindrical object. This may include the insulation as well as the
cloth/material covering the insulation. Lagging adhesives shall be

nonfl anmmabl e and fire-resistant and shall have a flane spread rating no

hi gher than 25 and a snoke devel oped rating no higher than 50 when tested
in accordance with ASTM E 84. Adhesive shall be pignented white and be
suitable for bonding fibrous glass cloth to faced and unfaced fi brous gl ass
i nsul ation board; for bonding cotton brattice cloth to faced and unfaced
fibrous glass insulation board; for sealing edges of and bounding fibrous
gl ass tape to joints of fibrous glass board; for bonding lagging cloth to
thermal insulation; or for attaching fibrous glass insulation to netal
surfaces. Laggi ng adhesives shall be applied in strict accordance with the
manuf acturer's recomendati ons.

2.1.2 Cont act Adhesi ve

Adhesi ve may be di spersed in a nonhal ogenat ed organi ¢ solvent or, dispersed
in a nonflanmabl e organi c sol vent which shall not have a fire point bel ow
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200 degrees F. The adhesive shall not adversely affect, initially or in
service, the insulation to which it is applied, nor shall it cause any
corrosive effect on netal to which it is applied. Any solvent dispersing
medi um or vol atil e conponent of the adhesive shall have no objectionable
odor and shall not contain any benzene or carbon tetrachloride. The dried
adhesi ve shall not enmit nauseous, irritating, or toxic volatile matters or
aerosol s when the adhesive is heated to any tenperature up to 212 degrees F
The adhesi ve shall be nonflammable and fire resistant.

. 1.3 Caul ki ng
ASTM C 920, Type S, Grade NS, O ass 25, Use A
. 1.4 Cor ner Angl es

Nom nal 0.016 inch alumnum1l x 1 inch with factory applied kraft backing.
Al umi num shall be ASTM B 209, Alloy 3003, 3105, or 5005.

.1.5 Fi ni shi ng Cenent

M neral fiber hydraulic-setting thernmal insulating cement ASTM C 449/ C 449M
Al cenments that nmay conme in contact with Austenitic stainless steel nust
i nclude testing per ASTM C 795.

.1.6 Fi brous dass Cloth and d ass Tape

Fi brous glass cloth and gl ass tape shall have flane spread and snoke
devel oped ratings of no greater than 25/50 when neasured in accordance with
ASTM E 84. Tape shall be 4 inch wide rolls.

1.7 St apl es
Qutward clinching type ASTM A 167, Type 304 or 316 stainless steel
.1.8 Jacket s

ASTM C 921, Type |, maxi num noi sture vapor transm ssion 0.02 perns,
(rmeasured before factory application or installation), nnimmpuncture
resi stance 50 Beach units on all surfaces except conceal ed ductwork, where
a mni mum puncture resi stance of 25 Beach units is acceptable. M ninmum
tensile strength, 35 pound/inch width. ASTM C 921, Type |l, mnimm
puncture resi stance 25 Beach units, tensile strength mninum 20 pound/inch
wi dt h. Jackets used on insulation exposed in finished areas shall have
white finish suitable for painting without sizing. Based on the
application, insulation materials which require factory applied jackets are
m neral fiber, cellular glass. Al non-netallic jackets shall have a
maxi mum fl anme spread i ndex of 25 and a naxi mum snoke devel oped i ndex of 50
when tested in accordance with ASTM E 84.

.1.8.1 Al um num Jacket s
Al umi num j ackets shall be corrugated, enbossed or snooth sheet, 0.016 inch

nom nal thickness; ASTM B 209, Tenper H14, Tenper H16, Alloy 3003, 5005, or
3105 with factory applied noisture retarder. Corrugated al um num j acket
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shal |l not be used outdoors. Al um num jacket securing bands shall be Type
304 stainless steel, 0.015 inch thick, 1/2 inch wide for pipe under 12 inch
diameter and 3/4 inch wide for pipe over 12 inch and |arger dianeter.

Al umi num j acket circunferential seam bands shall be 2 x 0.016 inch al um num
mat chi ng jacket material. Bands for insulation below ground shall be 3/4 x
0.020 inch) thick stainless steel, or fiberglass reinforced tape. The
jacket may, at the option of the Contractor, be provided with a factory
fabricated Pittsburg or "Z" type longitudinal joint. Wen the "Z" joint is
used, the bands at the circunferential joints shall be designed by the
manuf acturer to seal the joints and hold the jacket in place.

. 1.9 Vapor Retarder Coating

The vapor retarder coating shall be fire and water resistant and
appropriately selected for either outdoor or indoor service. Color shal

be white. The water vapor pernmeance of the conpound shall be determ ned
according to procedure B of ASTME 96 utilizing apparatus described in ASTM
E 96. The coating shall be a nonflanmable, fire resistant type. Al other
application and service properties shall be in accordance with ASTM C 647.

.1.9.1 Vapor Retarder Required

ASTM C 1136, Type |, maximum noi sture vapor transm ssion 0.02 perns,
m ni mum puncture resi stance 50 Beach units on all surfaces except conceal ed
ductwork, where Type |I, naxinmum noi sture vapor transm ssion 0.02 perns, a

m ni mum puncture resi stance of 25 Beach units is acceptable.
.1.9.2 Vapor Retarder Not Required

ASTM C 1136, Type |11, maxi mum noi sture vapor transm ssion 0.10 permns,

m ni mum puncture resi stance 50 Beach units on all surfaces except ductwork,
where Type |V, maxi num nmoi sture vapor transm ssion 0.10, a mininum puncture
resi stance of 25 Beach units is acceptable.

.1.10 Wre

Soft anneal ed ASTM A 580/ A 580M Type 302, 304 or 316 stainless steel, 16 or
18 gauge.

.2 Pl PE | NSULATI ON MATERI ALS

Pi pe insulation materials shall be limted to those |isted herein and shal
neet the follow ng requirenents:

2.1 Aboveground Hot Pipeline
I nsul ation for above 60 degrees F, for outdoor, indoor, exposed or
conceal ed applications shall neet the followi ng requirenents. Supply the

i nsulation with manufacturers reconmended factory applied jacket.

a. Mneral Fiber: ASTMC 547, Types I, Il or IIl, supply the
i nsulation with manufacturers recommended factory applied jacket.

b. Cellular dass: ASTMC 552, Type Il and Type II1. Supply the
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i nsulation with manufacturers recommended factory applied jacket.

c. Perlite Insulation: ASTM C 610

.3 DUCT | NSULATI ON MATERI ALS

Duct insulation naterials shall be limted to those |isted herein and shal
neet the follow ng requirenents:

. 3.1 Rigid M neral Fiber

ASTM C 612, Type 1A, IB, 11, Ill, &IV

.3.2 Fl exi bl e M neral Fi ber

ASTM C 553, Type I,or Type Il up to 250 F. ASTM C 1290 Type I11.

.3.3 Cel lul ar d ass

ASTM C 552, Type |I.

.4 EQUI PVENT | NSULATI ON NMATERI ALS

Equi pnent insulation materials shall be limted to those |isted herein and
shal |l neet the follow ng requirenents:

4.1 Col d Equi pment | nsul ation

For tenperatures bel ow 60 degrees F.

.4.1.1 Cel lul ar d ass

ASTM C 552, Type |, Type IIl, or Type IV as required.

.4.1.2 Fl exi bl e Cellular Insulation

ASTM C 534, Type I1.

PART 3 EXECUTI ON

3.

3.

1 APPLI CATI ON - GENERAL
1.1 Install ation

Except as otherw se specified, material shall be installed in accordance
with the manufacturer's witten instructions. |Insulation materials shal

not be applied until tests specified in other sections of this
specification are conpleted. Material such as rust, scale, dirt and

noi sture shall be renoved from surfaces to receive insulation. Insulation
shal |l be kept clean and dry. Insulation shall not be renpbved fromits

shi pping containers until the day it is ready to use and shall be returned
to like containers or equally protected fromdirt and noisture at the end
of each workday. Insulation that becones dirty shall be thoroughly cl eaned
prior to use. |If insulation becomes wet or if cleaning does not restore
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the surfaces to like new condition, the insulation will be rejected, and
shal |l be imediately renoved fromthe jobsite. Joints shall be staggered
on multi layer insulation. Mneral fiber thermal insulating cement shal

be m xed with dem neralized water when used on stainless steel surfaces.
Insul ation, jacketing and accessories shall be installed in accordance with
M CA Insul ation Stds standard pl ates except where nodified herein or on the
dr awi ngs.

1.2 Fi rest oppi ng

Where pipes and ducts pass through fire walls, fire partitions, above grade
floors, and fire rated chase walls, the penetration shall be sealed with
fire stopping naterials shown on the contract draw ngs.

.1.3 Installation of Flexible Cellular Insulation

Fl exi bl e cellular insulation shall be installed with seans and joints
sealed with a contact adhesive. Flexible cellular insulation shall not be
used on surfaces greater than 200 degrees F. Seans shall be staggered when
applying multiple layers of insulation. Insulation exposed to weather and
not shown to have jacketing shall be protected with two coats of W
resistant finish as recommended by the nanufacturer after the adhesive is
dry.

.1.4 \Welding

No wel di ng shall be done on piping, duct or equipnent without witten
approval of the Contracting Oficer. The capacitor discharge wel ding
process may be used for securing netal fasteners to duct.

.1.5 Pi pes/ Duct s/ Equi pnment which Require Insulation

Insulation is required on all pipes, ducts, or equipnent, except for
omtted items, as specified.

.2 Pl PE | NSULATI ON | NSTALLATI ON
2.1 Pi pe Insul ation
.2.1.1 Gener al

Pi pe insulation shall be installed on aboveground hot pipeline systens as

specified below to forma continuous thernmal retarder, including straight

runs, fittings and appurtenances unl ess specified otherwise. Installation
shall be with full length units of insulation and using a single cut piece
to conplete a run. Cut pieces or scraps abutting each other shall not be

used. Pipe insulation shall be omitted on the foll ow ng:

a. Pipe used solely for fire protection
b. Chromumplated pipe to plunbing fixtures. However, fixtures for

use by the physically handi capped shall have the hot water supply
and drain, including the trap, insulated where exposed.
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Sanitary drain |ines.
Pi pes Passi ng Through Walls
Pi pe insulation shall be continuous through the sleeve.

An al umi num jacket with factory applied noisture retarder shall be
provi ded over the insul ation wherever penetrations require sealing.

Where penetrating interior walls, the alunm numjacket shall extend
2 inches beyond either side of the wall and shall be secured on
each end with a band.

For hot water pipes supplying lavatories or other sinilar heated
service which requires insulation, the insulation shall be

term nated on the backside of the finished wall. The insulation
term nation shall be protected with two coats of vapor barrier
coating with a mninumtotal thickness of 1/16 inch applied with
gl ass tape enbedded between coats (if applicable). The coating
shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. dass tape seans shall overlap 1 inch
Caul k the annul ar space between the pipe and wall penetration wth
approved fire stop material. Cover the pipe and wall penetration
with a properly sized (well fitting) escutcheon plate. The

escut cheon plate shall overlap the wall penetration at |least 3/8
i nch.

Pi pes Passi ng Through Hangers

I nsul ation shall be continuous through hangers. Al horizontal

pi pes 2 inchesand snaller shall be supported on hangers with the
addition of a Type 40 protection shield to protect the insulation
in accordance with MSS SP-69. Wenever insulation shows signs of
bei ng conpressed, or when the insulation or jacket shows visible
signs of distortion at or near the support shield, insulation
inserts as specified below for piping larger than 2 inches shal
be installed.

Hori zontal pipes larger than 2 inches and bel ow 60 degrees F
shal | be supported on hangers with the addition of a Type 40
protection shield in accordance with MSS SP-69. An insulation
insert of cellular glass or calciumsilicate shall be installed
above each shield. The insert shall cover not less than the
bottom 180 degree arc of the pipe. |Inserts shall be the sane

t hi ckness as the insulation, and shall extend 2 inches on each end
beyond the protection shield. Wen insulation inserts are
required per the above, and the insulation thickness is |less than
1 inch, wooden or cork dowels or blocks nmay be installed between
the pipe and the shield to prevent the weight of the pipe from
crushing the insulation, as an option to installing insulation
inserts. The insulation jacket shall be continuous over the
wooden dowel, wooden bl ock, or insulation insert.

Vertical pipes shall be supported with either Type 8 or Type 42
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riser clanps with the addition of two Type 40 protection shields
in accordance with MSS SP-69 covering the 360 degree arc of the
insulation. An insulation insert of cellular glass or calcium
silicate shall be installed between each shield and the pipe. The
insert shall cover the 360 degree arc of the pipe. Inserts shal
be the sane thickness as the insulation, and shall extend 2 inches
on each end beyond the protection shield. Wen insulation inserts
are required per the above, and the insulation thickness is |ess
than 1 inch, wooden or cork dowels or blocks may be installed

bet ween the pipe and the shield to prevent the hanger from
crushing the insulation, as an option instead of installing
insulation inserts. The insulation jacket shall be continuous
over the wooden dowel, wooden bl ock, or insulation insert. The
vertical weight of the pipe shall be supported with hangers

| ocated in a horizontal section of the pipe. Wen the pipe riser
is longer than 30 feet, the weight of the pipe shall be
additionally supported with hangers in the vertical run of the
pi pe which are directly clanped to the pipe, penetrating the pipe
i nsulation. These hangers shall be insulated and the insulation
jacket sealed as indicated herein for anchors in a simlar service.

d. Inserts shall be covered with a jacket naterial of the sane
appearance and quality as the adjoining pipe insulation jacket,
shal | overlap the adjoining pipe jacket 1-1/2 inches, and shall be
seal ed as required for the pipe jacket. The jacket material used
to cover inserts in flexible cellular insulation shall conformto
ASTM C 1136, Type 1, and is allowed to be of a different nmateria
than the adjoining insulation nmateri al

3.2.2 Aboveground Col d Pi pelines

The foll owi ng cold pipelines shall be insulated per Table I mnus 30
degrees to plus 60 degrees F

Exposed | avatory drains, exposed donestic water piping and drains
to areas for handi cap personnel

3.2.2.1 I nsul ati on Thi ckness

I nsul ation thickness for cold pipelines shall be determ ned using Table |

Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)
Runout s lin 1.25
Type of up to & 2in
Servi ce Mat eri al 2 in* | ess
Exposed FC 0.5 0.5 0.5
| avat ory V- 0.5 1.0 1.0

drai ns exposed
donestic water
pi ping &
drains to
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Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)
Runout s lin 1.25
Type of up to & 2in
Servi ce Mat eri al 2 in* | ess
areas for
handi cap
per sonnel

*When runouts to terminal units exceed 12 feet, the entire | ength of runout
shal|l be insulated |like nmain feed pipe.

LECGEND

MF - M neral Fiber
FC - Flexible Cellular

3.2.2.2 Jacket for Mneral Fiber, Cellular @ ass, Phenolic Foam and
Pol yi socyanurate Foam I nsul ated Pi pe

Insulation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket.

3.2.2.3 Insulation for Straight Runs (M neral Fiber)

a. Insulation shall be applied to the pipe with joints tightly
butted. Al butted joints and ends shall be sealed with a vapor
retarder coating.

b. Longitudinal laps of the jacket naterial shall overlap not |ess
than 1-1/2 inches. Butt strips 3 inches w de shall be provided
for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. |If staples are used,
they shall be seal ed per paragraph 3.2.2.3 e.

d. Factory self-sealing |ap systens may be used when the anbient
tenperature is between 40 degrees and 120 degrees F during
installation. The lap systemshall be installed in accordance
with manufacturer's recommendations. Stapler shall be used only
if specifically recomended by the manufacturer. Were gaps
occur, the section shall be replaced or the gap repaired by
appl yi ng adhesi ve under the lap and then stapling.

e. Al Staples, including those used to repair factory self-seal |ap
systens, shall be coated with a vapor retarder coating. Al
seans, except those on factory self-seal systens shall be coated
wi th vapor retarder coating.

f. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and securing
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it wth adhesive, stapling, and coating with vapor retarder
coating. The patch shall extend not less than 1-1/2 inches past
t he break.

Insulation for Fittings and Accessories

Pi pe insulation shall be tightly butted to the insulation of the
fittings and accessories. The butted joints and ends shall be
coated with vapor retarder coating.

Precut or prefornmed insulation shall be placed around all fittings
and accessories and shall conformto M CA pl ates except as

nodi fied herein: 10, 11, and 13 for fittings; and 17 for fl anges
and unions. Insulation shall be the sane insulation as the pipe

i nsul ation, including sane density, thickness, and thernal
conductivity. Were precut/preforned is unavailable, rigid
preforned pipe insulation sections may be segnented into the shape
required. Insulation of the sane thickness and conductivity as
the adjoining pipe insulation shall be used. |If nesting size
insulation is used, the insulation shall be overlapped 2 inches or
one pipe dianeter. Elbows insulated using segnents shall conform
to MCA Tables 12.20 "Mtered | nsul ation El bow .

Upon conpletion of insulation installation on unions, fittings and
accessories, termnations, seans, joints and insulation not
protected by factory vapor retarder jackets or PVC fitting covers
shall be protected with two coats of vapor retarder coating with a
m nimumtotal thickness of 1/16 inch, applied with glass tape
enbedded between coats. Tape seans shall overlap 1 inch.The
coating shall extend out onto the adjoining pipe insulation 2
inches. Fabricated insulation with a factory vapor retarder
jacket shall be protected with two coats of vapor retarder coating
with a mininmumthickness of 1/16 inch and with a 2 inch w de gl ass
tape enbedded between coats. Wiere fitting insulation butts to

pi pe insulation, the joints shall be sealed with a vapor retarder
coating and a 4 inch wide ASJ tape which matches the jacket of the
pi pe insul ation

Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |ess than 6
inches fromthe insulation surface

I nsul ation shall be marked showi ng the |ocation of unions,
strai ners, and check val ves.

Optional PVC Fitting Covers

At the option of the Contractor, prenolded, one or two piece PVC fitting
covers nay be used in lieu of the vapor retarder and enbedded gl ass tape.
Factory precut or prenolded insulation segnents shall be used under the
fitting covers for el bows. Insulation segnents shall be the sane

i nsul ation as the pipe insulation including sane density, thickness, and
thermal conductivity. The covers shall be secured by PVC vapor retarder

t ape,

adhesi ve, seal-welding or with tacks nmade for securing PVC covers.
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Seans in the cover, and tacks and |laps to adjoining pipe insulation jacket,
shal |l be sealed with vapor retarder tape to ensure that the assenbly has a
conti nuous vapor seal

3.2.3 Aboveground Hot Pi pelines

The foll owi ng hot pipelines above 60 degrees F shall be insulated per Table
I

Donesti c hot water supply system
3.2.3.1 I nsul ati on Thi ckness
I nsul ation thickness for hot pipelines shall be determ ned using Table 11
LEGEND:
CG - Cellular dass

MF - M neral Fiber
FC - Flexible Cellular

Table Il - Hot Piping Insulation Thickness
Pi pe Size (inches)
Type of Runout s lin 1.25
Service up to & 2
(degrees F) Mat eri al 2in* | ess in
Hot domestic CG 1.5 1.5 1.5
wat er supply & FC 0.5 0.5 1.0

recircul ating
system & water
defrost |ines
(200 F nmax) **

*  \Wien runouts to ternmnal units exceed 12 feet, the entire length of runout
shal|l be insulated |like the main feed pipe.

** Applies to recirculating sections of service or donestic hot water systens
and first 8 feet fromstorage tank for non-recircul ati ng systens.

3.2.3.2 Jacket for Insulated Hot Pipe, Except Pipe Insulated with Flexible
I nsul ation shall be covered, in accordance with manufacturer's
recomendations, with a factory applied Type Il jacket or field applied
al um num where required or seal wel ded PVC

3.2.3.3 I nsulation for Strai ght Runs

a. Insulation shall be applied to the pipe with joints tightly butted.
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Longi tudi nal |aps of the jacket material shall overlap not |ess
than 1-1/2 inches, and butt strips 3 inches wi de shall be provided
for circunferential joints.

Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. Adhesive nmay be
om tted where pipe is conceal ed.

Factory self-sealing | ap systens nmay be used when t he anbient
tenperature is between 40 degrees and 120 degrees F and shall be
installed in accordance with manufacturer's instructions. Laps
and butt strips shall be stapled whenever there i s nonadhesi on of
the system \Where gaps occur, the section shall be replaced or
the gap repaired by applying adhesi ve under the lap and then
stapl i ng.

Breaks and punctures in the jacket material shall be patched by
either wapping a strip of jacket material around the pipe and
securing with adhesive and staple on 4 inch centers (if not
factory self-sealing), or patching with tape and sealing with a
brush coat of vapor retarder coating. Adhesive may be omitted
where pipe is concealed. Patch shall extend not less than 1-1/2
i nches past the break

Fl exi bl e cellular pipe insulation shall be installed by slitting
tubul ar sections and applying onto piping or tubing. Alternately,
whenever possible, slide unslit sections over the open ends of

pi ping or tubing. Al seans and butt joints shall be secured and
seal ed with adhesive. Wen using self seal products only the butt
joints shall be secured with adhesive. Insulation shall be pushed
on the pipe, never pulled. Stretching of insulation may result in
open seans and joints. Al edges shall be clean cut. Rough or

j agged edges of the insulation shall not be permitted. Proper
tool s such as sharp knives shall be used. Type Il sheet

i nsul ati on when used on pipe larger than 6 inches shall not be
stretched around the pipe. On pipes larger than 12 inches, adhere
sheet insulation directly to the pipe on the lower 1/3 of the pipe.

Insulation for Fittings and Accessories

Pi pe insulation shall be tightly butted to the insulation of the
fittings and accessori es.

Precut or preforned insulation shall be placed around all fittings
and accessories and shall conformto M CA plates, except as

nodi fied herein: 5 for anchors; 10, 11, 12,and 13 for fittings;
14, 15 and 16 for valves; 17 for unions; and 18 for couplings.

I nsul ation shall be the sane as the pipe insulation, including
same density, thickness, and thermal conductivity. Were
precut/preformed is unavailable, rigid preforned pipe insulation

sections may be segnented into the shape required. Insulation of
the sane thickness and conductivity as the adjoining pipe
i nsul ation shall be used. |If nesting size insulation is used, the
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i nsul ation shall be overlapped 2 inches or one pipe dianeter.
El bows insul ated using segnents shall conformto M CA Tables 12. 20
"Mtered Insulation El bow'.

c. Upon conpletion of installation of insulation on flanges, unions,
val ves, anchors, fittings and accessories, termn nations and
i nsul ation not protected by factory vapor retarder jackets or PVC
fitting covers shall be protected with two coats of adhesive
applied with glass tape enbedded between coats. Tape seans shal
overlap 1 inch. Adhesive shall extend onto the adjoining
insulation not less than 2 inches. The total dry filmthickness
shall be not less than 1/16 inch

d. Insulation ternminations shall be tapered to unions at a 45-degree
angl e.

e. At the option of the Contractor, factory prenol ded one- or
two-piece PVC fitting covers may be used in lieu of the adhesive
and enbedded gl ass tape. Factory prenol ded segnents or factory or
field cut blanket insert insulation segnents shall be used under
the cover and shall be the sane thickness as adjoining pipe
i nsulation. The covers shall be secured by PVC vapor retarder
t ape, adhesive, seal-welding or with tacks nmade for securing PVC
covers.

3 DUCT | NSULATI ON | NSTALLATI ON

3.1 Duct I nsul ati on Thi ckness

Duct insulation thickness shall be in accordance with Table I11.

Maxi mum t hi ckness for flexible cellular insulation shall not exceed 25 mm
and maxi mum t hi ckness for polyisocyanurate foaminsul ati on shall not exceed

40 mmto conply with ASTM E 84 fl ame spread/ snoke devel oped ratings of 25/50

Table I'll - Mninmm Duct Insulation (inches)

Cold Air Ducts 2.0

. 3.2 I nsul ation and Vapor Retarder for Cold Air Duct

I nsul ation and vapor retarder shall be provided for the following cold air
ducts and associ at ed equi pnent.

a. Supply ducts.

b. Return air ducts.
Insulation for rectangul ar ducts shall be flexible type where conceal ed,
m ni mum density 3/4 pcf. Insulation for round/oval ducts shall be flexible
type, mnimumdensity 3/4 pcf with a factory Type | or Il jacket; or, a

sem rigid board, mninumdensity 3 pcf, fornmed or fabricated to a tight
fit, edges beveled and joints tightly butted and staggered, with a factory
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applied Type | or Il all service jacket. Insulation on conceal ed duct
shal |l be provided with a factory-applied Type | or Il vapor retarder
jacket. The total dry filmthickness shall be approximtely 1/16 inch.
Duct insulation shall be continuous through sl eeves and prepared openings
except fire wall penetrations. Duct insulation terninating at fire
danpers, shall be continuous over the danper collar and retaining angle of
fire danpers, which are exposed to unconditioned air and which may be prone
to condensate formation. Duct insulation and vapor retarder shall cover
the collar, neck, and any uninsul ated surfaces of diffusers, registers and
grills. Vapor retarder materials shall be applied to forma conplete

unbr oken vapor seal over the insulation. Sheet Metal Duct shall be seal ed
in accordance with CEGS 15895 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND
EXHAUST SYSTEM

3.3.2.1 Installati on on Conceal ed Duct

a. For rectangular, oval or round ducts, insulation shall be attached
by appl yi ng adhesi ve around the entire perinmeter of the duct in 6
inch wide strips on 12 inch centers.

b. For rectangular ducts, 24 inches and larger insulation shall be
additionally secured to bottom of ducts by the use of nechanica
fasteners. Fasteners shall be spaced on 16 inch centers and not
nore than 16 inches from duct corners.

c. For rectangular and round ducts, nmechanical fasteners shall be
provi ded on sides of duct risers for all duct sizes. Fasteners
shal | be spaced on 16 inch centers and not nore than 16 inches
from duct corners

d. Insulation shall be inpaled on the nechanical fasteners (self
stick pins) where used and shall be pressed thoroughly into the
adhesive. Care shall be taken to ensure vapor retarder jacket
joints overlap 2 inches. The insulation shall not be conpressed
to a thickness less than that specified. Insulation shall be
carried over standing seans and trapeze-type duct hangers.

e. Self-locking washers shall be installed where nechanical fasteners
are used. The pin shall be trinmed back and bent over

f. Jacket overlaps shall be secured with staples and tape as
necessary to ensure a secure seal. Staples, tape and seans shal
be coated with a brush coat of vapor retarder coating.

g. Breaks in the jacket nmaterial shall be covered with patches of the
same nmaterial as the vapor retarder jacket. The patches shal
extend not |less than 2 inches beyond the break or penetration in
all directions and shall be secured with tape and staples.

Staples and tape joints shall be sealed with a brush coat of vapor
retarder coating.

h. At jacket penetrations such as hangers, thernoneters, and danper

operating rods, voids in the insulation shall be filled and the
penetration sealed with a brush coat of vapor retarder coating.

SECTI ON 15080 Page 18



A36COVPL

I nsul ation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish or tape
with a brush coat of vapor retarder coating.. The coating shal
overlap the adjoining insulation and uni nsul ated surface 2 inches.

Pin puncture coatings shall extend 2 inches fromthe puncture in
all directions.

Wher e insul ati on standoff brackets occur, insulation shall be
ext ended under the bracket and the jacket terminated at the
br acket .

End of Section --
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SECTI ON 15405

PLUMBI NG HOSPI TAL

PART 1 GENERAL

1.

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI Z124.5 (1997)Pl astic Toilet (Water O osets) Seats

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

ASTM A 53 (1999) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Sean ess

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 733 (1999) Wl ded and Seaml ess Carbon Stee

and Austenitic Stainless Steel Pipe Nipples

ASTM A 888 (1998) Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

ASTM B 32 (1996) Sol der Met al

ASTM B 42 (1998) Seanl ess Copper Pipe, Standard Sizes
ASTM B 88 (1996) Seanl ess Copper Water Tube

ASTM B 88M (1996) Seanl ess Copper Water Tube (Metric)

ASTM B 370 (1998) Copper Sheet and Strip for Building

Construction

ASTM B 813 (1993) Liquid and Paste Fluxes for
Sol dering Applications of Copper and
Copper Al l oy Tube

ASTM B 828 (1998) Making Capillary Joints by

Sol deri ng of Copper and Copper Alloy Tube
and Fittings
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ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil
Pi pe and Fittings

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM C 1053 (1990; R 1995el) Borosilicate d ass Pipe

and Fittings for Drain, Waste, and Vent
(DW) Applications

ASTM D 2822 (1991; R 1997el) Asphalt Roof Cenent

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM D 4101 (1998a) Propylene Plastic Injection and
Extrusi on Materials

ASTM F 409 (1995) Thernopl astic Accessible and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

ASME ( ASME)

ASME Al12.6. 1M (1997) Supports for Of-the-Fl oor Pl unbing
Fi xtures for Public Use

ASME Al12.19.2M (1998) Vitreous China Plunbing Fixtures

ASME Al12. 36. 2M (1991; R 1998) C eanouts

ASME B1.20.1 (1983; R 1992) Pipe Threads, General
Pur pose (I nch)

ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME B16. 4 (1992) Gray Iron Threaded Fittings

ASME B16. 12 (1998) Cast Iron Threaded Drai nage Fittings

ASME B16. 15 (1985; R 1994) Cast Bronze Threaded

Fittings O asses 125 and 250

ASME B16. 18 (1984; R 1994) Cast Copper All oy Sol der
Joint Pressure Fittings

ASME B16. 22 (1995; B16.22a) Wought Copper and Copper
Al'l oy Sol der Joint Pressure Fittings

ASME B16. 24 (1991; Errata; R 1998) Cast Copper Alloy
Pi pe Fl anges, O ass 150, 300, 400, 600,
900, 1500, and 2500, and Flanged Fittings,
Cl ass 150 and 300
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ASME B16. 39 (1986; R 1998) Malleable Iron Threaded
Pi pe Unions O asses 150, 250, and 300

ASME B31.5 (1992; B31.5a) Refrigeration Piping
AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)
ASSE 1037 (1986; Rev thru Mar 1990) Pressurized
Fl ushi ng Devi ces (Flushoneters) for

Pl unbi ng Fi xtures

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM EVWV (1995) Standard Met hods for the
Exami nation of Water and \WAstewater

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM C606 (1997) G ooved and Shoul dered Joints

AWM M20 (1973) Manual: Water Chlorination

Princi ples and Practices
AMERI CAN WELDI NG SOCI ETY ( AWS)

AVWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wel di ng

CAST IRON SO L PIPE I NSTI TUTE (Cl SPI)

Cl SPI 301 (1997) Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

Cl sPI 310 (1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Pi ping Applications

Cl SPI HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spi got Cast Iron Soil Pipe and Fittings

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)
CDA Tube Handbook (1995) Copper Tube Handbook
COUNCI L OF AMERI CAN BUI LDI NG OFFI CI ALS (CABO

CABO A117.1 (1992; Errata Jun 1993) Accessible and
Usabl e Buildings and Facilities
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| RON AND STEEL SOCI ETY (I SS)

| SS S&HRS Manual (1990) Steel Products Manual Stainless and
Heat Resisting Steels

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

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- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 83 (1995) d ass 3000 Steel Pipe Unions
Socket - Wl di ng and Thr eaded

MSS SP-110 (1996) Ball Val ves Threaded,
Socket - el di ng, Sol der Joint, G ooved and
Fl ared Ends

M LI TARY STANDARDS (M L- STD)

M L- STD 1691 (Rev F) Construction and Material Schedul e
for Mlitary Medical and Dental Facilities

NATI ONAL ASSOCI ATI ON OF PLUMBI NG- HEATI NG- COCLI NG CONTRACTORS
( NAPHCC)

NAPHCC Pl unbi ng Code (1996) National Standard Pl unbi ng Code
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A (1996) Installation of Air Conditioning
and Ventil ating Systens

NFPA 99 (1999) Health Care Facilities
PLUVBI NG AND DRAI NAGE | NSTI TUTE ( PDI)

PDI WH 201 (1992) Water Hammer Arresters
SCCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

SAE J 1508 (1997) Hose d anps
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2 SUBM TTALS

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

SD- 02 Shop Drawi ngs

Pl unbi ng System

Detail drawi ngs consisting of illustrations, schedul es,
performance charts, instructions, brochures, diagrans, and other
information to illustrate the requirenents and operati on of each

system Detail drawi ngs for the conplete plunbing system
i ncluding piping layout and | ocation of connections; dinensions
for roughing-in, foundation, and support points; schenmatic
di agrans; and wiring diagrans or connection and interconnection

diagrans. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \Were piping and equi pnent are to be
supported other than as indicated, details shall include |Ioadings

and proposed support nethod. Al nechanical draw ng pl ans,
el evations, views, and details, shall be drawn to scale.

SD- 03 Product Data
Franmed | nstructions

Manuf acturer's recomendati ons for the installation of bell and
spi got and hubless joints for cast iron soil pipe.

SD- 06 Test Reports

Tests, Flushing and Disinfection
Test reports in booklet formshowing all field tests perforned

to adj ust each conponent and field tests perforned to prove
conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
shall indicate the final position of controls.

SD-07 Certificates
Station Qutlets

Proof that outlets as an assenbly conformto the requirenents of
Underwriters Laboratories, Inc.

Mat eri al s and Equi pnent
Where nmaterials or equipnent are specified to conply with

requi renents of AGA, or ASME, proof of such conpliance shall be
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i ncluded. The label or listing of the specified agency will be
acceptable evidence. In lieu of the label or listing, a witten
certificate may be submtted froman approved, nationally

recogni zed testing organi zati on equi pped to perform such services,
stating that the itens have been tested and conformto the

requi renents and testing nethods of the specified agency. Were
equi pnent is specified to conformto ASME requirenents, the
design, fabrication, and installation shall conformto the code.

Bolts

Witten certification fromthe bolt manufacturer that the bolts
furni shed conply with specified requirenents. The certification
shal |l include illustrations of product-required markings, date of
manuf acture, and nunber of each type of bolt to be furnished based
on this certification

SD-10 Operation and Mai ntenance Data
Pl unbi ng System

Si x copies of the operation nmanual outlining the step-by-step
procedures required for system startup, operation and shut down.
The manual shall include the manufacturer's name, nodel nunber,
service manual, parts list, and brief description of all equipnent
and their basic operating features. Six copies of the nmintenance

manual |isting routine naintenance procedures, possible breakdowns
and repairs. The nmanual shall include piping and equi pnent | ayout
and sinplified wiring and control diagrans of the systemas

i nstall ed.

3 GENERAL REQUI REMENTS
3.1 St andard Products

Specified materials and equi pmrent shall be standard itenms of a manufacturer
regul arly engaged in the manufacture of such products. Specified equi pment
shal | essentially duplicate equi pnent that has perforned satisfactorily at

| east 2 years prior to bid opening.

.4 REGULATCRY REQUI REMENTS

Pl unbi ng work shall be in accordance w th NAPHCC Pl unbi ng Code.

.5 PRQOJECT/ SI TE CONDI Tl ONS

The Contractor shall become famliar with details of the work, verify
di mrensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.

PART 2 PRODUCTS

2.

1 MATERI ALS
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Materials for various services shall be in accordance with TABLES | and I1.
Pipe fittings shall be conpatible with the applicable pipe materials.

Pi pe threads (except dry seal) shall conformto ASME B1.20.1. Material or
equi pnment contai ning | ead shall not be used in any potable water system

1.

1

Pi pe Joint Materials

Grooved pi pe and hubl ess cast-iron soil pipe shall not be used under

gr ound.

1.

2

a.

Joi nt and gasket materials shall conformto the foll ow ng:

Coupling for Hubless Cast-lron Pipe: For hub and spigot type
ASTM A 74, AWM C606. For hubl ess type: ClISPI 310

Coupling for Steel Pipe: AWMW C606.

Neoprene Gaskets for Hub and Spigot Cast-lron Pipe and Fittings:
Cl SPI HSN- 85.

Brazing Material: Brazing material shall conformto AWS A5. 8,
BCup- 5.

Brazing Flux: Flux shall be in paste or liquid form be
appropriate for use with brazing nmaterial, be lead free, have a
100 percent flushabl e residue, contain slightly acidic reagents,
contai n potassium brom des, and contain fluorides.

Sol der Material: Solder netal shall conformto ASTM B 32, 95-5
tin-antinony.

Sol der Flux: Flux shall be liquid form non-corrosive, and shall
conformto ASTM B 813, Standard Test 1.

Pol yt etraf |l uoroet hyl ene Tape, for use with Threaded Metal or
Pl astic Pipe, and Distilled Water-Pi ping: ASTM D 3308.

Rubber Gaskets for Cast-lron Soil Pipe and Fittings (hub and
spi got type and hubl ess type): ASTM C 564.

M scel | aneous Material s

M scel | aneous materials shall conformto the follow ng:

Water Hammer Arresters: PD WH 201.

Copper, Sheet and Strip for Building Construction: ASTM B 370.
Asphalt Roof Cenent: ASTM D 2822.

Hose O anps: SAE J 1508.

Supports for O f-The-Floor Plunbing Fixtures: ASME All2.6.1M

Metal lic C eanouts: ASME All2. 36.2M
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g. Plunbing Fixture Setting Conpound: A preforned flexible ring sea
nol ded from hydrocarbon wax material. The seal material shall be
nonvol atil e, nonasphaltic and contain germ cide and provide
wat ertight, gastight, odorproof and verm nproof properties.

h. Hypochlorites: AWM B300.
i. Liquid Chlorine: AWWA B301
2.1.3 Pi pe Insul ation Materi al

Insul ation shall be as specified in Section 15080 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

2.2 Pl PE HANGERS, | NSERTS, AND SUPPCORTS
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69.
2.3 VALVES

Val ves shall be provided on supplies to equi pnent and fixtures. Valves
shal | be gate val ves, unless otherw se specified or indicated. 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. Gooved end valves may be provided if the manufacturer
certifies that the valves neet the perfornance requirenents of applicable
MSS standard. Valves shall conformto the foll ow ng standards:

Description St andard

Bal | Valves with Fl anged or MBS SP-72
Butt-Wel di ng Ends for
General Service

Bal | Val ves Threaded, Socket - MSS SP-110
Wel di ng, Sol der Joint, G ooved
and Fl ared Ends

Bronze Gate, d obe, Angle, and MBS SP- 80
Check Val ves

2.4 FI XTURES

Fi xtures shall be water conservation type, in accordance wi th NAPHCC

Pl unbi ng Code. Fixtures for use by the physically handi capped shall be in
accordance with CABO A117.1. Vitreous china, nonabsorbent, hard-burned,
and vitrified throughout the body shall be provided. Porcelain enaneled
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 wi th appurtenances such as traps, faucets, stop valves, and drain
fittings. Each fixture and piece of equiprment requiring connections to the
drai nage system except grease interceptors, shall be equipped with a trap
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Brass expansion or toggle bolts capped with acorn nuts shall be provided
for supports. Pipe, valves, and fittings exposed to view shall be chrom um
plated. Fixtures and trimnot covered by ML-STD 1691 shall be considered
speci al, but shall be of equal quality and material. Fixtures with the
supply di scharge below the ri mshall be equipped with backfl ow preventers.
Internal parts of flush and/or flushoneter valves, shower m xing val ves,
shower head face plates, pop-up stoppers of |lavatory waste drains, and
pop-up stoppers and overflow tees and shoes of bathtub waste drai ns may
contain acetal resin, fluorocarbon, nylon, acrylonitrile-butadi ene-styrene
(ABS) or other plastic nmaterial, if the material has provided satisfactory
servi ce under actual commercial or industrial operating conditions for not
less than 2 years. Plastic in contact with hot water shall be suitable for

180 degree F water tenperature. Plunbing fixtures shall be as listed
bel ow.

4.1 Fl ushonet er Val ves

Fl ushonet er val ves shall have a non-hol d-open feature with backcheck angl e
control stop and a vacuum breaker. Flushoneter val ves shall be |arge

di aphragm type, having a m ni nrum upper chanber inside diameter of not |ess
than 2-5/8 inches at the point where the diaphragmis seal ed between the

upper and | ower chanbers. Flushoneter valves shall conformto ASSE 1037.

.4.2 Joi nt Schedul e Fi xtures

The foll owi ng Joint Schedule Nunbers (JSN) for plunbing fixture itens are
as shown in ML-STD 1691. Description of the fixture may vary fromthat in
M L- STD 1691.

a. Item P3450. Lavatory with back, 20 x 18 inches, shall conformto
ASME Al12.19.2M Fixture shall be equi pped with conbination
faucet, el evated gooseneck spout, wist action handles, drain
fitting with strainer, "P" trap, and angle or straight stop
valves. Flow shall be linmted to 0.25 gallon per cycle at a
flowing water pressure of 80 psi if a netering device or fitting
is used that Iimts 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 flow ng water
pressure of 80 psi. Lavatory shall be Anerican Standard Lucerne

Model 0355.012 with Heritage Faucet Mydel 7401 and Wi st Bl ade
Handl es or approved equi val ent.

b. ItemP3530. Sink, bowl, single, solid surface, 12-3/4 inches
front to back 12-3/4 inches wide x 6-5/8 inch deep. Faucet with
4 inch wist handles and rigid connection to 3/8 inch gooseneck
spout with aerator, outlet 5 inches above slab, and grid drain
with 1-1/4 inch tailpiece. Sink shall be Form ca KO50 with H ARC
Faucet Mbdel LK-2442-BH or approved equi val ent.

c. ItemP3531. Sink, bowl, single, stainless steel, 16 inches front
to back by 28 inches wide by 11-1/2 inches deep. Faucet 4 inch
wrist handles and rigid connection to 3/8 inch gooseneck spout
with aerator, outlet 5 inches above slab, and grid drain with
1-1/4 inch tail piece. Sink Shall be El kay Mddel ELU 2816 with
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H ARC Faucet Mbdel LK-2442-BH or approved equival ent.

d. Item P9000. Water closet wall-hanging, siphon-jet, el ongated bow
for direct flushonmeter valve, shall conformto ASME All1l2.19.2M
Seat shall conformto ANSI Z124.5, SPN CEWK. Flushoneter valve
shal |l conformto ASSE 1037, SPN l1a3.5. The maxi num water use
all owed shall be 1.6 gallons per flush. Floor flange shall be
cast iron, with wax seal unless otherw se specified. Wat er
cl oset shall be Anerican Standard AFWALL Model with Sl oan
Hands- Free Flush Val ve Mbdel 111ES-S or approved equi val ent.

5 TRAPS

Unl ess ot herwi se specified, traps shall be plastic in accordance with ASTM
F 409 or copper alloy adjustable tube type with slip joint inlet and
swivel. Traps shall be without a cleanout. Tubes shall be copper alloy
with walls not less than 0.032 inch thick within comercial tolerances,
except on the outside of bends where the thickness nay be reduced slightly
i n manufacture by usual commercial methods. Inlets shall have rubber
washer and copper alloy nuts for slip joints above the discharge |evel.

Swi vel joints shall be below the discharge | evel and shall be of

netal -to-nmetal or netal-to-plastic type as required for the application
Nuts shall have flats for wench grip. Qutlets shall have internal pipe

t hread, except that when required for the application, the outlets shal
have sockets for solder-joint connections. The depth of the water sea
shall be not less than 2 inches. The interior dianmeter shall be not nore
than 1/8 inch over or under the nom nal size, and interior surfaces shal
be reasonably snooth throughout. A plastic or 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 nmay have a
rubber - gasket ed swivel joint.

.6 MEDI CAL GAS SYSTENMS

Medi cal gas systems conprising nedical conpressed air, shall conformto
NFPA 99. The systens shall not be used for the distribution of conbustible
anest hetic gases. Higher-than-use pressures as indicated shall be used in
hospitals for distribution of medical gas systens, with reduction val ves
contained in shutoff valve boxes after the zone shutoff val ves.

.6.1 Val ves

Val ves shal |l be brass-bodi ed, packless, diaphragmtype with renewabl e seats
and discs, or ball type capable of being disassenbled in Iine for servicing
the Oring and seating surface. The valves shall be suitable for cold
nonshock gas working pressure of not |ess than 400 psi. Service control
shut of f val ves shall be installed in recessed satin finished stainless
steel wall cabinets and shall have col or-coded service indication on valves
and val ve handl es. Cabinets shall be identified by neans of engraved

pl asti c nanepl at es.

7 SURG CAL DI SPENSERS FCR MEDI CAL GAS AND VACUUM SYSTEMS

SECTI ON 15405 Page 12



2.

A36COVPL

7.1 Station Qutlets

Station outlets for conceal ed piping shall be nade of brass and shall have
an adjustabl e val ve nechanismto conpensate for variation in plaster

t hi ckness. Each unit shall be securely nounted and sel f-sealing, and shal
conformto NFPA 99 for nmedical gas and vacuumoutlets. Qutlets as an
assenbly shall conformto the requirenents of the Underwiters Laboratories
Inc., and the Contractor shall submt proof of such confornance. The | abe
or listing of the specified agency will be acceptable evidence. 1In lieu of
the I abel or listing, the Contractor may subnmit a witten certificate from
any approved nationally recogni zed testing organi zati on adequately equi pped
and conpetent to perform such services, including the foll ow up service,
stating that the item has been tested and conforns to the requirenents,

i ncludi ng nethod of testing, of the specified agency. Station outlets
shal | be equi pped with noni nterchangeabl e qui ck di sconnect coupl er

.7.1.1 Coupl ers

Where qui ck-type couplers are furnished they shall be of the
noni nt erchangeabl e type. Connector shall lock firmy into position and
shal | have a finger-type quick rel ease.

.7.1.2 Cover Pl ates

Cover plates shall be 16 gauge polished chromi umplated netal or 22 gauge
satin-finish stainless steel secured with chrom um pl ated count er sunk
SCrews.

.7.2 VWl |l CQutlets

Station outlets shall be of the recessed wall type. Exposed brass flange,
pedestal, and couplers shall be polished chrom umpl ated brass or

conbi nati on of brass and approved plastic. Details for nmounting shall be
submtted for approval. The recessed wall type shall be as previously
specified, installed within a cadm um plated or zinc-plated steel housing,
and provided with a satin finish stainless steel faceplate. The fenale
menber of a quick-coupler shall be accessible through the faceplate for
connection of the male coupl er adapter

.7.3 Servi ce-Control Val ve Cabinets

Service-control val ve cabinets shall be constructed of corrosion-resisting
steel having a mninmum nom nal 18 gauge thickness. Cover shall be
continuously hinged with nagnetic or snap | ocks, and shall have a satin
finish. Lam nated plastic naneplates shall be provided. Cabinets shal
house zone-control valves, and service control valves.

PART 3 EXECUTI ON

3.

1  GENERAL | NSTALLATI ON REQUI REMENTS
Piping located in air plenuns shall conformto NFPA 90A requirenents.

Piping located in shafts that constitute air ducts or that enclose air
ducts shall be nonconbustible in accordance with NFPA 90A. The pl unbi ng
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system shall be installed conplete with necessary fixtures, fittings,
traps, valves, and accessories. Wter and drai nage piping shall be
extended as indicated on the contract drawings. Valves shall be installed
wi th handl e horizontal to or above the val ve body.

.2 WATER PI PE, FI TTI NGS, AND CONNECTI ONS
. 2.1 Uilities

The piping shall be extended to fixtures, outlets, and equi prment. The hot
wat er and cold water piping systemshall be arranged and installed to
permt draining. The supply line to each item of equi pnent or fixture,
except faucets, flushing devices, or other control valves which are
supplied with integral stops, shall be equipped with a shutoff valve to
enabl e isolation of the tinme for repair and mai ntenance without interfering
wi th operation of other equipnent or fixtures. Supply piping to fixtures,
faucets, and flushing devices shall be anchored to prevent novenent.

. 2.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting

t hrough construction shall be avoi ded. Damage to building, piping, wring,
or equipnent as a result of cutting shall be repaired by nmechanics skilled
in the trade invol ved.

. 2.3 Protection to 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 nmechanical 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 .

.2.4 Mai ns, Branches, and Runouts

Pi pi ng shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
bui |l di ng shall not be weakened. Aboveground piping shall run parallel wth
the Iines of the building, unless otherw se indicated. Branch pipes from
service lines nay be taken fromtop, bottom or side of mmin, 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
lines shall not bear directly against building structural elenents so as to
transmt sound to the structure or prevent flexible novenent of the lines.
Changes in pipe sizes shall be made with reducing fittings. Use of
bushings will not be permitted except for use in situations in which
standard factory fabricated conponents are furni shed to accommopdate
specific excepted installation practice. Change in direction shall be made
with fittings, except that bending of pipe 4 inches and smaller will be
permtted provided a pipe bender is used and wi de sweep bends are forned.
The center-1line radius of bends shall be not |ess than six dianmeters of the
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pi pe. Bent pipe showi ng kinks, winkles, flattening, or other
mal formations will not be acceptable.

.2.5 Expansi on and Contracti on of Piping

Al l onance shall be nmade throughout for expansion and contracti on of water

pi pe. Horizontal runs of pipe over 50 feet in length shall be anchored to
the wall or the supporting construction about mdway on the run to force
expansi on, evenly divided, toward the ends. Sufficient flexibility shal

be provided on branch runouts fromnmains and risers to provide for
expansi on and contraction of piping. Flexibility shall be provided by
installing one or nore turns in the line so that piping will spring enough
to allow for expansion w thout straining.

.2.6 Conmrer ci al - Type Water Hamer Arresters

Conmmerci al -type water hamer arresters, confornming to PDI WH 201, shall be
provi ded on hot and cold water supplies and shall be | ocated as generally

i ndicated, with precise |ocation and sizing per PDI WH 201. Water hamer
arresters, where conceal ed, shall be accessible by neans of access doors or
renovabl e panels. Vertical capped pipe colums will not be permtted.

.3 MEDI CAL (O L- FREE) COVWPRESSED Al R AND VACUUM Pl PI NG

Medi cal (oil-free) conpressed air and vacuum pi ping shall be installed as
follows. Medical conpressed air and vacuum pi ping shall be cl eaned,
tested, and installed as specified in NFPA 99. Piping shall be connected
near the top of the receiver. A dry nitrogen gas or other approved inert
gas purge may be provided to prevent oxide fornation inside the copper

t ubi ng when silver brazing joints. Joints shall be nade with silver
brazing all oy, except at valves or equi pnent requiring threaded pipe
connections. Pipe threads on shutoff valves shall be installed by tinning
the male threads with soft solder. The nedical conpressed air piping and
vacuum system pi ping shall be suitable for 125 psig working pressure.
Vacuum at 15 inches of nercuryshall be provided at patient's clinics.

Pi pelines shall be readily identified by appropriate system | abeling at
intervals of not nmore than 20 feet and with at |east one such
identification in each room

.4  JAONTS

Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be pernitted. Joints shall be
made up with fittings of conpatible material and nmade for the specific

pur pose i ntended.

4.1 Thr eaded
Threaded joints shall have Anerican Standard taper pipe threads conform ng
to ASME B1.20.1. Only nmle pipe threads shall be coated with graphite or

wi th an approved graphite conmpound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape appli ed.
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3.4.2 Uni ons and Fl anges

Uni ons and fl anges and nechani cal couplings shall not be concealed in

wal I's, ceilings, or partitions. Unions shall be used on pipe sizes 2-1/2
i nches and small er; flanges shall be used on pipe sizes 3 inches and

| ar ger.

3.4.3 Cast lron Pipe

Cast iron soil, waste and vent pipe joints shall be bell and spigot
conpressi on and hubl ess gasketed clanped joints installed per the
manuf acturer's recomendati ons.

3.4.4 Copper Tube and Pi pe

Joints shall be made up with fittings of conpatible material and nmade for
t he purpose intended. The tube or fittings shall not be anneal ed when
maki ng connections. Connections shall be made with a nultiflane torch

a. Brazed. Brazed joints shall conformto MSS SP-73 and CDA Tube
Handbook, made with flux, and are acceptable for all pipe sizes.

b. Soldered. Soldered joints shall be made 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 nay be
made in copper tube. Joint shall be produced with an appropriate

3.4.5 Corrosive Waste Plastic Pipe

Joints for polypropyl ene pipe and fittings shall be nmade by mechanica
joints or electrical fusion coil nethod. Joints for filanent-wound
reinforced thernosetting resin pipe shall be nade in accordance with
manufacturer's instructions. Unions shall be used where required for
di sconnecti on and i nspection

3.5 Pl PE SLEEVES AND FLASHI NG

Pi pe sl eeves shall be furnished and set in their proper and per nanent
| ocati on.

3.5.1 Sl eeve Requirenents

Pi pes passing through concrete or masonry wall or concrete floors shall be
provided with pipe sleeves fitted into place at the time of construction

Sl eeves shall not be installed in structural nmenbers, except where

i ndi cated or approved. Each sleeve shall extend through its respective
wal |, or floor, and shall be cut flush with each surface, except for

speci al circumstances. Pipe sleeves passing through floors in wet areas
such as lavatories, and other plunbing fixture areas shall extend a m ni num
of 4 inches above the finished floor. Unless otherw se indicated, sleeves
shall be of a size to provide a minimumof 1/4 inch cl earances between
bare pi pe and inside of sleeve or between jacket over insulation and
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sl eeves. Sleeves in bearing walls shall be steel pipe or cast-iron pipe.

Sl eeves in nonbearing walls or ceilings my be steel pipe, cast-iron pipe,
gal vani zed sheet netal with | ock-type |ongitudinal seam Except as

ot herwi se specified, the annul ar space between pipe 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 primer backstop material. The
annul ar space between pipe 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.

.6 FI RE SEAL

Where pipes pass through fire walls, fire partitions, fire rated pi pe chase
wal | s or floors above grade, a fire seal shall be provided as specified in
Secti on 07840 FI RESTOPPI NG

.7 SUPPORTS

Hangers used to support piping 2 inches and |larger shall be fabricated to
permt adequate adjustment after erection while still supporting the |oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansi on novenent, and to prevent buckling,

swayi ng, and undue strain. Piping subjected to vertical nmovenent when
operating tenperatures exceed anbient 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 conmon base nenber, a clip or clanp
shal | be used where each pipe crosses the base support menber. Spacing of
t he base support nenbers shall not exceed the hanger and support spacing
required for an individual pipe in the nultiple pipe run

. 7.1 Pi pe Hangers, lInserts, and Supports

Pi pe hanger, insert and support installation 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. Types 19 and 23 C-clanps shall be torqued per MSS SP-69 and have
both | ocknuts and retaining devices, furnished by the
manuf acturer. Field-fabricated C clanp bodies or retaining devices

are not acceptable.

d. Type 20 attachnents used on angl es and channel s shall be furnished
with an added nal | eabl e-iron heel plate or adapter.

e. Type 24 nmay be used only on trapeze hanger systens or on
fabricated franes

f. Type 40 shields shall

(1) Be used on insulated pipe less than 4 inches.
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(2) Be used on insulated pipe 4 inches and | arger when the
tenperature of the nediumis 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 9 pcf or
greater.

g. 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.
Qperating tenperatures of 120 degrees F for PVC pipe and 180
degrees F for CPVC shall be used in determ ning hanger spacing for
PVC or CPVC pipe. Horizontal pipe runs shall include allowances
for expansion and contraction

h. Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, and 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.

i. Type 35 guides using steel, reinforced polytetrafluoroethyl 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 latera
restraint, the following my be used:

On pipe less than 4 inches, a Type 40 shield, attached to the
pi pe or insulation, may freely rest on a steel plate.

j. Pipe hangers on horizontal insulated pipe shall be the size of the
outside dianeter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

k. \Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at least 4
i nches, or by an anount adequate for the insulation, whichever is
greater.

3.8 Pl PE CLEANOQUTS

Pi pe cl eanouts shall be the sanme 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 pl ug
shal |l be caul ked into the hub of the fitting and shall be flush with the
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floor. Ceanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast brass screw pl ugs.
Pl ugs shall be the sane size as the pipe up to and including 4 inches.
Pi pe cl eanouts concealed in partitions shall be provided with
chrom um pl at ed bronze, nickel bronze, nickel brass or stainless stee

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. Cl eanouts in
finished walls shall have access covers and franmes installed flush with the
finished wall. Ceanouts installed in finished floors subject to foot
traffic shall be provided with a chrone-plated cast brass, nickel brass, or
ni ckel bronze cover secured to plug or cover frame and set flush with the
finished floor. Heads of fastening screws shall not project above the
cover surface. Wiere cleanouts are provided with adjustable heads, the
head cl eanouts shall be provided with adjustable cast iron or plastic heads.

.9 VALVES, OUTLETS, AND DI SPENSERS
.9.1 Medi cal Gas and Vacuum Station Qutlets

Medi cal gas and vacuum outlets shall be as specified for surgica

di spensers for nedical gas and vacuum systens. Valves shall be as
recommended for the intended service by the val ve manufacturer. Bracket
shal | be designed to accommpdate a 2 quart capacity bottle equi pped with
float cutoff. The bracket shall be installed at the |left of each station
outlet. Vacuumstation outlets not capable of supporting a 2 quart
capacity bottle equipped with float cutoff shall have a slide bracket
installed adjacent to each station outlet. Brackets shall be nade of

al umi numin accordance with 1SS S&HRS Manual , Series 300 polished
corrosion-resisting steel

.9.2 Surgi cal Dispensers for Medical Gas and Vacuum Systens
.9.2.1 wall Qutlets

WAl l outlets shall be |located 60 inches fromfinished floor or as

i ndicated. Station outlet back boxes shall be permanently stanped with the
gas or vacuum service identification and shall be safety-keyed to accept
only the appropriate gas or vacuum facepl ate

.9.2.2 Room CQutl et s

Roons ot her than operating and delivery roonms shall have recessed wall type
outlets installed, unless specified otherw se under special equi pment
covered in other sections of these specifications.

.9.2.3 Servi ce-Control Val ve Cabinets

Service-control valve cabinets shall be installed in partitions separating
operating and delivery roons fromthe corridor. The cabinets shall be
recess nounted on the corridor side of the partition. Cabinets shall house
zone control valves. The valves shall be installed in the cabinet 5 feet
above the floor at the center line of the box and shall provide conplete
shutof f of each of the nedical gas and vacuum service outlets in the roons.
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Val ves and exposed pi pi ng connecting the valves shall be enanel ed or
identified in an approved nanner with colors as follows:

System Col or
Conpressed Air ................ Yel | ow
Vacuum . ... VWi te

Each val ve shall be securely nmounted in a fixed position by neans of
brackets. Position of each valve shall allowfor a firmgrip to facilitate
easy cl osing and opening. Each valve or valve box shall be |labeled in
substance as foll ows:

"Caution - (Nane of applicable systen) Valves. Do not close except in
enmergency. This valve controls (Nanme of applicable systen) to Radi ol ogy
ul trasound roons."

.10 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
threaded, or sweat inlets shall be furnished and installed with fixtures.
Wher e connections between copper tubing and faucets are nmade by rubber
conpression fittings, a beaded tool shall be used to mechanically deform

t he tubi ng above the conpression fittings. 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 wal
escut cheons shall be as specified. Drain lines and hot water |ines of
fixtures for handi capped personnel shall be insulated and do not require
pol i shed chrone finish. Plunbing fixtures and accessories shall be
installed within the space shown. Stops for water closet seats shall be
installed on the wall.

.10.1 Fi xt ure Connecti ons

Where space limtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connecti ons between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a cl oset-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 nake a first-class joint with the closet-setting
conpound or gasket and fixture used.

.10.2 Fl ushonmet er Val ves

Fl ushonet er val ves shall be secured to prevent novenent by anchoring the
long finish connection to top spud adjacent to valve, to the wall with
approved netal bracket.

.10.3 Hei ght of Fixture Ri nms Above Fl oor

Lavatories shall be mounted with rim 34 inches above finished fl oor
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Installation of fixtures for use by the physically handi capped shal
conformto CABO A117. 1.

.10.4 Fi xture Supports

Fi xture supports for off-the-floor lavatories, water closets, and ot her
fixtures of sinmlar size, design, and use, shall be of the chair carrier
type. The carrier shall provide the necessary neans of nounting the
fixture, with a foot or feet to anchor the assenbly to the floor slab

Adj ustability shall be provided to |ocate the fixture at the desired hei ght
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

possi ble to anchor a floor-nmounted chair carrier to the floor slab

.10.4.1 Steel Stud Frane Partitions

Chair carriers shall be used. The anchor feet and tubul ar uprights shal
be of the heavy duty design. Feet (bases) shall be steel and welded to a
square or rectangular steel tube upright. Wall plates, in lieu of
floor-anchored chair carriers, may be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to
t hese st uds.

.10.4.2 VWal | - Mount ed Wat er Cl oset Gaskets

When wal | -mount ed water closets are provided, reinforced wax, treated felt,
or neoprene gaskets shall be provided. The type of gasket furnished shal
be as recommended by the chair carrier nanufacturer

.10.5 Backf | ow Preventi on Devi ces

Pl unmbi ng fixtures, equi pnent, and pi pe 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 nonpot abl e substance. In addition backfl ow preventers shall be
installed at all locations where the potable water outlet is bel ow 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 subnerged. Backfl ow
preventers shall be of sufficient size to allow unrestricted flow of water
to the equi pment, and preclude the backfl ow 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 mai ntenance and testing.
Each device shall be a standard comercial unit.

.10.6 Access Panel s

Access panels shall be provided for conceal ed val ves and controls or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nay be serviced,
mai nt ai ned, or replaced. Panels shall be flush type unless otherw se

i ndicated. Franes for access panels shall be fabricated of not lighter
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than 16 gauge steel with welded joints and finished with anchorage for
securing into construction. Access panels shall be of not lighter than 14
gauge steel, with stiffened edges, conplete with attachnents. Exposed
netal surfaces shall have a baked enanel finish.

.10.7 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shal | 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. Traps for acid-resisting
wast e shall be of the sane material as the pipe.

11 | DENTI FI CATI ON SYSTENMS
.12 ESCUTCHEONS

Escut cheons shall be provided to finished surfaces where bare or insulated
pi pi ng exposed to vi ew passes through floors, walls, or ceilings, except in
boiler, utility, or equipnment roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin finish,
corrosion-resisting steel, polished chromi umplated zinc alloy, or polished
chrom um pl at ed copper alloy. Escutcheons shall be either one piece or
split-pattern, held in place by internal spring tension or setscrew.

.13 TESTS, FLUSH NG AND DI SI NFECTI ON
.13.1 Pl unbi ng Syst em

The following tests shall be perforned on new portion of the plunbing
systemin accordance with NAPHCC Pl unbi ng Code

a. Drainage and Vent Systens Tests.

b. Building Sewers Tests.

c. Water Supply Systens Tests.
.13.1.1 Conpressed Air Piping (Ql-Free)

Pi pi ng systens shall be filled with gaseous nitrogen to 150 psig and
pressure mai ntained for a mnimumof 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 mcronmeter prefilter, and a two-stage conbination

m crocoal escer and filtration unit utilizing activated charcoal granules
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 mcroneters or
| arger present in the air.

.13.2 Medi cal Gas and Vacuum Pi pi ng

Medi cal gas and vacuum pi pi ng systens shall be cl eaned, pressure tested,
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cross-connection tested, purged, and final tested in accordance with NFPA 99.
.13.3 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 8 inches of nercury after initial drying out of pipeline. The
pressure shall not increase by nore than 0.4 inches of mercury in 1 hour
In the event vacuum does not hold, |eaks shall be |ocated and repaired, and
testing redone until the required vacuum hol ds.

.13.4 Air Fl ow and Vacuum Tests

Air flow and vacuumtests shall be performed to confirmthat the system can
nmeet vacuumand air flow requirenents at aspirator tips. Testing shall be
perfornmed after equi pment is properly installed, and piping cleaned and
proved tight. A nominal 3/8 inch internal dianeter tube of 5 feet m ni mum
I ength shall be installed tenporarily at each dental operatory water-air
separator inlet connection. |In the event water-air separator is not
installed or available for connection, an 5/16 inch internal dianmeter tube
of 5 feet mininumlength shall be connected tenporarily to each water-air
separ ator di scharge connection point. Tubes shall have snooth interna

bore and shall be suitable for naxi mum system vacuum Required fittings
and val ves for connection of air flow gauges, vacuum gauges, and air flow
adj ustment and shut off devices shall be provided with tubes. Tests shal
start after the system has been operated and dried out. Tests shall be
conducted for a period of not |ess than 2 hours.

.13.5 Recorded Test Data

Air flow, vacuum readi ngs of each tube, and vacuum of the turbine suctions
shall be recorded in 10-mnute intervals. Three copies of recorded test
data shall be furnished to the Contracting Oficer

.13.6 CGeneral Qperating Tests

CGeneral operating tests shall be conducted during or after air flow and
vacuumtests. |In addition, each operatory tube shall be tested with at
least 1 quart of water to assure proper separation after the water is

pull ed into the evacuation system

.13.7 DEFECTI VE WORK

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new naterial. Caul king of
screwed joints or holes will not be acceptable.

.13.8  SYSTEM FLUSHI NG
Bef ore operational tests or disinfection, the new portion of the potable
wat er piping shall be flushed. 1In general, sufficient water shall be used

to produce mnimumwater velocity of 2.5 feet per second through piping
being flushed. Flushing shall be continued until entrained dirt and ot her
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foreign materials have been renoved and until discharge water shows no

di scol oration. Systemshall be drained at |ow points. Strainer screens
shal | be renoved, cleaned, and replaced. After flushing and cl eaning,
system shall be prepared for testing by inmrediately filling water piping
with clean, fresh potable or high-purity water as applicable to the system
being flushed. 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 system shall be repaired by the Contractor

When the system flushing is conplete, the hot-water systemshall be
adjusted for uniformcirculation. Flushing devices and automatic control
systens shall be adjusted for proper operation

3.13.9 Qperational Test

Upon conpl etion of flushing and prior to disinfection procedures, the
Contractor shall subject the new portion of the plunbing systemto
operating tests to denponstrate satisfactory functional and operationa
efficiency. Such operating tests shall cover a period of not |ess than 8
hours for each systemand shall include the following information in a
report with conclusion as to the adequacy of the system

a. Tine, date, and duration of test.

b. Water pressures at the nost renote and the highest fixtures.
c. Operation of each fixture and fixture trim

d. Operation of each valve and faucet.

e. Tenperature of donestic hot water supply.

f. 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 submtted in quadruplicate. The
Contractor shall furnish instruments, equipnent, and personne
required for the tests; the Governnent will furnish the necessary
water and electricity.

3.13.10 Di si nfection

After operational tests are conplete, the entire new portion of the

hot -and-col d water distribution systemto be disinfected shall be flushed
as specified, before introducing chlorinating nmaterial. The chlorinating
material shall be either liquid chlorine or hypochlorite. Water
chlorination procedure shall be in accordance with AWM M0. The
chlorinating material shall be constantly fed into the water piping system
at a concentration of at |east 50 parts per mllion (ppm). A properly
adj usted hypochlorite solution injected into the main with a

hypochl orinator, or liquid chlorine injected into the main through a
solution-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 ntai ned. Chlorine application shall continue until the entire main is
filled. The water shall remain in the systemfor a mninumof 24 hours.
Each val ve in the system being disinfected shall be opened and cl osed
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several tinmes during the contact period to ensure its proper disinfection
Fol |l owi ng the 24 hour period, no |l ess than 25 ppmchlorine residual shal
remain in the system |If after the 6 hour hol ding periods, the residua
solution contains |less than 25 ppm and 50 ppm chlorine respectively, flush
the piping and tank with potable water, and repeat the above procedures
until the required residual chlorine |l evels are satisfied. The system

i ncluding the tanks, shall then be flushed with clean water until the
residual chlorine level is reduced to less than 1 ppm During the flushing
peri od each val ve and faucet shall be opened and cl osed several tines.
Sanpl es of water in disinfected containers shall be obtained fromsevera

| ocations selected by the Contracting Officer. The sanples of water shal
be tested by the Contractor for total coliformorganisns (coliform
bacteria, fecal coliform streptococcal, and other bacteria) in accordance
with AWM EWN The testing method used shall be either the nmultiple-tube
fernmentation technique or the nenbrane-filter technique. Disinfection
shal |l be repeated until tests indicate the absence of coliform organi sns
(zero-nmean coliformdensity per 100 milliliters) in the sanples for at
least 2 full days. The systemw |l not be accepted until satisfactory
bacteri ol ogi cal results have been obtai ned.

.14 FRAMED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wiring
and control diagrans showi ng the conplete |layout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive mai ntenance procedures, nethods of checking the
system for nornal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franed as specified
above for the wiring and control diagrans and posted besi de the diagrans.
The framed instructions shall be posted before acceptance testing of the
syst ens.
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3.15 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

SERVI CE
Item
No Pipe and Fitting Materi al A B C
1 Cast-iron soil pipe and fittings, X X
hub and spigot, ASTM A 74
2 Cast-iron soil pipe and fittings, X X
hubl ess, Cl SPI 301
and ASTM A 888
3 Cast-iron drainage fittings, X X
t hreaded, ASME B16. 12
for use with Item®6
4 Cast-iron screwed fittings, X X
t hreaded, ASME B16. 4
for use with Item®6
5 Malleable-iron threaded fittings, X
gal vani zed, ASME B16. 3
for use with Item®6
6 Steel pipe, seanl ess gal vani zed, X X
ASTM A 53,
Type S, Grade B
7 Process gl ass pipe and fittings, X
ASTM C 1053
8 Pol ypropyl ene (PP) waste pipe X

and fittings, ASTM D 4101
Aboveground Soil, Waste, Drain In Buildings

A -
B - Aboveground Vent
C - Corrosive Waste And Vent Above And Bel owground
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Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS

Item
No. Pipe and Fitting Materi al

1 Bronze flanged fittings,
ASMVE B16. 24
for use with
Item 2

2 Seanl ess copper pi pe,
ASTM B 42

3 Seanl ess copper water tube,
ASTM B 88 ASTM B 88M

4 Cast-bronze threaded fittings,
ASMVE B16. 15
for use with
Item 2

5 Wought copper and bronze
solder-joint pressure fittings,
ASME B16. 22
for use with
Item 2

6 Cast - copper all oy sol der-
joint pressure fittings,
ASMVE B16. 18 for
use with Item3

7 Uni ons, ASME B16. 39;
brass or bronze, fittings:
ASME B16. 15,
ASME B16. 18
and ASTM B 828,
Conposition B; carbon steel pipe
uni ons socket wel ding and t hreaded,
MBS SP-83; mal |l eabl e-iron
t hr eaded uni on, ASME B16. 39

8 Ni ppl es, pipe, threaded,
ASTM A 733

9 Gaskets, flange, fiber plastic
or other synthetic materi al
ASTM D 3139
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Col d Wat er Aboveground or Bel owground

Hot Water 180 degrees F Maxi num Aboveground
Vacuum

Oxygen (Gaseous)

End of Section --
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Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

PART 1 GENERAL

1.

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

Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)
ARl 880 (1998) Air Terminals

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

ASTM A 123/ A 123M (1997ael) Zinc (Hot-Di p Gl vani zed)
Coatings on Iron and Steel Products

ASTM A 924/ A 924M (1999) General Requirenents for Stee
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM D 520 (1984; R 1995el) Zinc Dust Pignent

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Envi ronnment s

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

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

ASHRAE 70 (1991) Method of Testing for Rating the
Performance of Air Qutlets and Inlets

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
NEVA MG 1 (1998) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 90A (1999) Installation of Air Conditioning

and Ventil ating Systens
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SHEET METAL & AR CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
( SMACNA)

SMACNA HVAC Duct Const Stds (1995; Addenda Nov 1997) HVAC Duct
Construction Standards - Metal and Flexible

UNDERWRI TERS LABCRATORI ES (UL)

UL 181 (1996; Rev Dec 1998) Factory-Made Air
Ducts and Air Connectors

UL Elec Const Dir (1999) Electrical Construction Equi pnent
Directory

.2 COCORDI NATI ON OF TRADES

Ductwork, fittings, and accessories shall be furnished as required to
provide a conplete installation and to elinmnate interference with other
construction.

.3 DELI VERY AND STORAGE

Equi pnent delivered and placed in storage shall be stored with protection
fromthe weather, hum dity and tenperature variations, dirt and dust, or
ot her contam nants.

.4 SUBM TTALS

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

SD- 02 Shop Drawi ngs

Dr awi ngs
Install ation

Drawi ngs shal |l consist of equipnent |ayout including assenbly
and installation details and electrical connection diagrans;
ductwork | ayout showi ng the location of all supports and hangers,
typi cal hanger details, gauge reinforcenent, reinforcenent spacing
rigidity classification, and static pressure and seal
classifications; and piping | ayout showing the |location of all
gui des 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 nated and will properly function as a unit and shall show
equi pnent relationship to other parts of the work, including
cl earances required for operation and nai ntenance.

SD- 03 Product Data
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Conmponents and Equi pnent

Manuf acturer's catal og data shall be included with the detai
drawi ngs for the following itens. 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 requirenents for the foll ow ng:

a. Ductwork Conponents

b. Terminal Units
Test Procedures

Proposed test procedures for piping hydrostatic test, ductwork
| eak test, and performance tests of systens, at |east 2 weeks
prior to the start of related testing.
System Di agrans; G

Proposed di agrans, at |east 2 weeks prior to start of related
testing. Systemdi agrans that show the | ayout of equipnent, and
ductwork, and typed condensed operation nmanual s expl ai ni ng
preventative nmaintenance procedures, nethods of checking the
system for normal, safe operation, and procedures for safely
starting and stopping the systemshall be franed under gl ass.
After approval, these itens shall be posted where directed.
Simlar Services

St at enent denonstrating successful conpletion of simlar
services on at least 5 projects of simlar size and scope, at
| east 2 weeks prior to submttal of other itens required by this
section.

Testing, Adjusting and Bal anci ng

Proposed test schedules for ductwork | eak test, and perfornance
tests, at least 2 weeks prior to the start of related testing.

Fi el d Training

Proposed schedule for field training, at |least 2 weeks prior to
the start of related training.

SD- 06 Test Reports
Per f or mance Tests
Test reports for the ductwork | eak test, and performance tests
in booklet form upon conpletion of testing. Reports shal

docunent phases of tests perfornmed including initial test sunmmary,
repairs/adjustnments nade, and final test results.
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SD-07 Certificates
Bolts

Witten certification fromthe bolt manufacturer that the bolts
furni shed conply with the requirenents of this specification. The
certification shall include illustrations of product markings, and
t he nunber of each type of bolt to be furnished.

SD-10 Operation and Mai ntenance Data
Operating and Mai ntenance | nstructions

Si x manual s listing step-by-step procedures required for system
startup, operation, shutdown, and routine nmintenance, at |east 2
weeks prior to field training. The nmanuals shall include the
manuf acturer's nane, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a local supplier, sinplified
wi ring and controls diagrans, troubl eshooting guide, and
recommended servi ce organi zation (including address and tel ephone
nunber) for each item of equipnent. Each service organi zation
submitted shall be capable of providing 4 hour onsite response to
a service call on an energency basis.

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Conponents and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of products that are of a simlar
mat eri al, design and workmanshi p. The standard products shall have been in
sati sfactory commercial 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
nust be satisfactorily conpleted by a product which has been sold or is
offered for sale on the commercial market through adverti senents,

manuf acturers' catal ogs, or brochures. Products having |less than a 2-year
field service record will be acceptable if a certified record of

sati sfactory field operation, for not |ess than 6000 hours exclusive of the
manufacturer's factory tests, can be shown. The equi pnent itens shall be
supported by a service organi zation

2.2  ASBESTCS PROCH BI TI ON
Asbest os and asbestos-contai ning products shall not be used.
2.3 NAMEPLATES

Equi pnent shall have a naneplate that identifies the manufacturer's nane,
address, type or style, nmodel or serial number, and catal og nunber.

2.4 ELECTRI CAL WORK
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El ectrical notor-driven equi pment specified shall be provided conplete with
notor, notor starter, and controls. Unless otherw se specified, electric
equi pment, including wiring and notor efficiencies, shall be according to
Section 16415 ELECTRI CAL WORK, |INTERIOR  Electrical characteristics and
encl osure type shall be as shown. Mtor starters shall be provided
conplete with thermal overl oad protection and other appurtenances
necessary. FEach motor shall be according to NEMA MG 1 and shall be of
sufficient size to drive the equiprment at the specified capacity w thout
exceedi ng the naneplate rating of the notor. Manual or automatic control
and protective or signal devices required for the operation specified, and
any control wiring required for controls and devices, but not shown, shal
be provi ded.

.5  CONTROLS
Controls shall be provided as specified bel ow
.5.1 Duct Ther nost at

Thernostat ranges shall be selected so that the setpoint is adjustable
bet ween plus or mnus 10 degrees F. of the setpoint shown. Thernostat
shall be electric or electronic. Thernostat shall be nodul ating type.
Thernostats shall have a dead band of 1 degree F

.6 DUCTWORK COVPONENTS
.6.1 Met al Duct wor k

Al'l aspects of nmetal 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. Oherw se,

el bows having a mininumradius equal to the width or dianeter of the duct
or square elbows with factory fabricated turning vanes may be used. Static
pressure Class 1/2, 1, and 2 inch w. g. ductwork shall neet the requirenents
of Seal Cass C. Static pressure Cass, 3 inch wg. ductwork shall neet
requi renents of Seal Class B. Sealants shall conformto fire hazard
classification specified in Section 15080 THERVAL | NSULATI ON FOR MECHANI CAL
SYSTEMS. Pressure sensitive tape shall not be used as a sealant. Spiral

| ock seam duct, and flat oval shall be made 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 seal ant shall be applied to
t he exposed male part of the fitting collar so that the sealer will be on
the inside of the joint and fully protected by the nmetal of the duct
fitting. One brush coat of the sealant shall be applied over the outside
of the joint to at least 2 inch band width covering all screw heads and
joint gap. Dents in the male portion of the slip fitting collar will not
be acceptabl e.

.6.1.1 Transitions
Diverging air flow transitions shall be nade with each side pitched out a

maxi mum of 15 degrees, for an included angle of 30 degrees. Transitions
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for converging air flow shall be made with each side pitched in a nmaxi num
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 nmaxi num angl es specifi ed.

.6.1.2 Metal lic Flexible Duct

Metallic type duct shall be single-ply galvanized steel. Duct shall be of
corrugated/interl ocked, folded and knurled type seam construction, bendable
wi t hout damage through 180 degrees with a throat radius equal to 1/2 duct
diameter. Duct shall conformto UL 18land shall be rated for positive or
negative working pressure of 15 inches water gauge at 350 degrees F when
duct is alumnum and 650 degrees F when duct is gal vani zed steel or
stai nl ess steel

.6.2 Duct wor k Accessori es
.6.2.1 Splitters and Manual Bal anci ng Danpers

Splitters and manual bal anci ng danpers shall be furnished with accessible
operating mechani sns. Where operators occur in finished portions of the
bui |l di ng, operators shall be chromumplated 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 control
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, nultil eaf danpers shall be opposed bl ade type
wi th maxi num bl ade width 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 danmpers, when
installed on ducts to be thermally insulated, shall be provided with
stand-of f nounting 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
shal | be provided where indicated.

.6.2.2 Air Deflectors and Branch Connecti ons

Air deflectors shall be provided at duct nmounted supply outlets, at takeoff
or extension collars to supply outlets, at duct branch takeoff connecti ons,
and at 90 degree el bows, as well as at |ocations as indicated on the

drawi ngs or otherw se specified. Conical branch connections or 45 degree
entry connections may be used in lieu of deflectors or extractors for
branch connections. Al air deflectors, except those installed in 90
degree el bows, shall be provided with an approved neans of adjustnent.

Adj ust ment shall be made from easily accessibl e neans inside the duct or
froman adjustnent with sturdy |lock on the face of the duct. Wen
installed on ducts to be thermally insulated, external adjustnents shall be
provided with stand-off nounting brackets, integral with the adjustnent
device, to provide clearance between the duct surface and the adj ustnment
device not less than the thickness of the thermal insulation. Air
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deflectors shall be factory-fabricated units consisting of curved turning
vanes or |ouver bl ades designed to provide uniformair distribution and
change of direction with m ni mum turbul ence or pressure loss. Air
deflectors shall be factory or field assenbled. Blade air deflectors, also
call ed blade air extractors, shall be approved factory fabricated units
consisting of equalizing grid and adjustable blade and | ock. Adjustnent
shall be easily made fromthe face of the diffuser or by position
adjustrment and | ock external to the duct. Stand-off brackets shall be
provi ded on insul ated ducts and are described herein. Fixed air
deflectors, also called turning vanes, shall be provided in 90 degree

el bows.

.6.3 Duct Sl eeves, Franed Prepared Qpenings, Cosure Collars
.6.3.1 Duct Sl eeves

Duct sl eeves shall be provided for round ducts 15 inches in dianmeter or
| ess passing through floors, walls, ceilings, or roof, and installed during
construction of the floor, wall, ceiling, or roof. Square, rectangular
and oval ducts passing through walls, shall be installed through franed
prepared openings. The Contractor shall be responsible for the proper size
and | ocation of sleeves and prepared openings. Sleeves and franmed openi ngs
are also required where grilles, registers, and diffusers are installed at
t he openings. Franed prepared openings shall be fabricated from 20 gauge
gal vani zed steel, unless otherw se indicated. Sl eeve shall provide 1 inch
cl earance between the duct and the sleeve or 1 inch clearance between the
i nsul ation and the sleeve for insulated ducts.

.6.3.2 Franed Prepared Openings

Openi ngs shall have 1 inch clearance between the duct and the opening or 1
i nch cl earance between the insulation and the opening for insulated ducts.

.6.3.3 Cl osure Coll ars

Col lars shall be fabricated of gal vani zed sheet nmetal not |less than 4 inches
wi de, unless otherwi se indicated, and shall be installed on exposed ducts
on each side of walls or floors where sl eeves or prepared openings are
provided. Collars shall be installed tight against surfaces. Collars

shall fit snugly around the duct or insulation. Sharp edges of the collar
around i nsul 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 |ess shall be fabricated from 20 gauge

gal vani zed steel. Collars for round ducts |arger than 15 i nches and
square, and rectangul ar ducts shall be fabricated from 18 gaugegal vani zed
steel. Collars shall be installed with fasteners on nmaxi num 6 inch

centers, except that not less than 4 fasteners shall be used.

.6.4 D 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 w thout causing noticeable drafts, air novenent faster than
50 fpmin occupied zone, or dead spots anywhere in the conditioned area.
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Qutlets for diffusion, spread, throw, and noise |evel 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 volunme danper with accessi bl e operator

unl ess otherwi se indicated; or if standard with the manufacturer, an
automatically controlled device will be acceptable. Volune danpers shall
be opposed bl ade type for all diffusers and registers.

.6.4.1 D ffusers

Di ffuser types shall be as indicated. Ceiling nounted units shall be
furnished with anti-snmudge devices, unless the diffuser unit mnimzes

cei ling snudgi ng through design features. Diffusers shall be provided with
air deflectors of the type indicated. Air handling troffers or conbination
light and ceiling diffusers shall conformto the requirements of UL El ec
Const Dir for the interchangeabl e use as cool ed or heated air supply

di ffusers or return air units. Ceiling mounted units shall be installed
with rims 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 nounted diffusers. Duct collar
connecting the duct to diffuser shall be airtight and shall not interfere
with volunme controller. Return or exhaust units shall be simlar to supply
di f fusers.

.6.4.2 Regi sters and Grilles

Units shall be four-way directional-control type, except that return and
exhaust registers may be fixed horizontal or vertical |ouver type simlar

in appearance to the supply register face. Registers shall be provided

wi t h sponge-rubber gasket between flanges and wall or ceiling. Wall supply
regi sters shall be installed at |east 6 inches below the ceiling unless
otherwi se indicated. Return and exhaust registers shall be | ocated 6 inches
above the floor unless otherw se indicated. Four-way directional control
may be achieved by a grille face which can be rotated in 4 positions or by
adj ustment of horizontal and vertical vanes. Gilles shall be as specified

for registers, wthout volune control danper.

.7 TERM NAL UNI TS
7.1 Dual Duct Termnal Units

Dual duct terminal units shall be the type, size, and capacity shown and
shall be nounted in the ceiling or wall cavity and shall be suitable for
single or dual duct system applications. Actuators and controls shall be
as specified in paragraph CONTROLS. Unit enclosures shall be constructed
of gal vani zed steel not lighter than 22 gauge or al um num sheet not |ighter
than 18 gauge. Single or multiple 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 terminal 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 mnimmand 1-1/2
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i nches water gauge inlet static pressure. Acoustical lining shall be
accordi ng to NFPA 90A

2.7.1.1 Dual Duct Termnal Units

Dual duct terminal units shall be provided with hot and cold inlet valve or
danpers. Danpers shall be controlled in unison by single or dua

actuators. Actuator shall be as specified in paragraph CONTROLS. Unit
shall control delivered air volunes within plus or mnus 5 percent with
inlet air variations from1l to 8 inch water gauge in either duct. M Xxing
baffl es shall be included with the unit casing. Cabinet and cl osed duct

| eakage shall not exceed 2 percent of maximumrated air volune. Interna
resi stance of units shall not exceed 0.35 inch water gauge at maxi mum fl ow
range. Terminal unit shall be Titus AEDV or approved equal

2.8 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 shall be factory painted with a corrosion
resisting paint finish. Internal and external ferrous netal surfaces shal
be cl eaned, phosphatized 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 mnimum of 125 hours for units to be
installed indoors and 500 hours for units to be installed outdoors shall be
submtted. 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 | NSTALLATI ON

Work shall be installed as shown and according to the manufacturer's
di agranms and reconmmendati ons.

3.1.1 Sl eeved and Franmed Openi ngs

Space between the sleeved or framed opening and the duct or the duct
i nsul ation shall be packed as specified in Section 07840 FlI RESTOPPI NG for
fire rated penetrations.

3.1. 2 Met al Duct wor k

Installati on shall be according to SMACNA HVAC Duct Const Stds unl ess

ot herwi se indicated. Duct supports for sheet netal ductwork shall be
according to SMACNA HVAC Duct Const Stds, unl ess otherw se specified.
Friction beamcl anps indicated in SMACNA HVAC Duct Const Stds shall not be
used. Supports shall be attached only to structural fram ng nmenbers and
concrete slabs. Were supports are required between structural fram ng
menbers, suitable internediate netal fram ng shall be provided. Were
C-clanps are used, retainer clips shall be provided.
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3.1.3 I nsul ation

Thi ckness and application of insulation naterials for ductwork, piping, and
equi pnrent shall be according to Section 15080 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

3.1. 4 Duct Test Hol es

Hol es with closures or threaded holes with plugs shall be provided in ducts
and pl enuns 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.

3.2 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of foreign
matter. A tenporary bypass shall be provided for water coils to prevent
flushing water from passing through coils. Strainers and val ves shall be
t horoughly cleaned. Prior to testing and bal ancing, air shall be renoved
fromwater systens by operating the air vents. |Inside of air termna
units and ducts, shall be thoroughly cleaned of debris and bl own free of
snmal | particles of rubbish and dust and then shall be vacuum cl eaned before
installing outlet faces. Equipnent shall be w ped clean, with traces of
oil, dust, dirt, or paint spots renoved. System shall be maintained in
this clean condition until final acceptance. Bearings shall be properly
lubricated with oil or grease as reconmmended by the nanufacturer

3.3 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 performance tests.

3.4 PERFORVANCE TESTS

After testing, adjusting, and bal anci ng has been conpl eted as specified,
the new portion of the air conditioning and exhaust systens shall be tested
as a whole to see that all itens performas integral parts of the system
and tenperatures and conditions are evenly controlled throughout the

buil ding. Corrections and adjustnents shall be nmade as necessary to
produce the conditions indicated or specified. Capacity tests and genera
operating tests shall be conducted by an experienced engi neer. Tests shal
cover a period of not |less than 2 days for each system and shal
denonstrate that the entire systemis functioning according to the
specifications. Coincidental chart recordi ngs shall be nade at points

i ndi cated on the drawi ngs for the duration of the tine period and shal
record the tenperature at space thernpstats or space sensors.

3.5 FI ELD TRAI NI NG

The Contractor shall conduct a training course for operating and
mai nt enance personnel as designated by the Contracting Oficer. Training
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shal | be provided for a period of 4 hours of nornmal working tinme and shall
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 Qperating and Mai ntenance Instructions.

-- End of Section --
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SECTI ON 15990

TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMs

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ASSOCI ATED Al R BALANCE COUNCI L (AABO)
AABC MN-1 (1989) National Standards for Testing and
Bal anci ng Heating, Ventilating, and Air
Condi ti oni ng Systens

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

NEBB Procedural Stds (1991) Procedural Standards for Testing
Adj usti ng Bal anci ng of Environnent al
Syst ens

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
TAB Schemati c Drawi ngs and Report Forns

Three copies of the TAB Schenati c Drawi ngs and Report Forns, no
| ater than 21 days prior to the start of TAB field nmeasurenents.

SD- 03 Product Data
TAB Rel at ed HVAC Submi ttal s

A list of the TAB Rel ated HVAC Subnittals, no later than 7 days
after the approval of the TAB Speciali st.

TAB Pr ocedur es

Pr oposed procedures for TAB, subnmitted with the TAB Schenmatic
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Drawi ngs and Report Forns.
Cali bration

Li st of each instrunment to be used during TAB, stating
calibration requirenents required or reconmended by both the TAB
Standard and the instrunent manufacturer and the actual
calibration history of the instrunent, subnitted with the TAB
Procedures. The calibration history shall include dates
calibrated, the qualifications of the calibration |aboratory, and
the calibration procedures used.

Syst ens Readi ness Check

Proposed date and tinme to begin the Systenms Readi ness Check, no
|ater than 7 days prior to the start of the Systens Readi ness
Check.
TAB Execution

Proposed date and tinme to begin field nmeasurenents, naking
adjustnents, etc., for the TAB Report, subnitted with the Systens
Readi ness Check Report.

TAB Verification

Proposed date and tinme to begin the TAB Verification, submtted
with the TAB Report.

SD- 06 Test Reports
Desi gn Revi ew Report

A copy of the Design Review Report, no later than 14 days after
approval of the TAB Firm and the TAB Speci ali st.

Syst ens Readi ness Check

A copy of conpleted checklists for each system each signed by
the TAB Specialist, at least 7 days prior to the start of TAB
Execution. Al itens in the Systens Readi ness Check Report shal
be signed by the TAB Specialist and shall bear the seal of the
Pr of essi onal Society or National Association used as the TAB
St andar d.

TAB Report

Three copies of the conpleted TAB Reports, no later that 7 days
after the execution of TAB. All itens in the TAB Report shall be
signed by the TAB Specialist and shall bear the seal of the
Pr of essi onal Society or National Association used as the TAB
St andar d.

TAB Verification Report
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Three copies of the conpleted TAB Verification Report, no |ater
that 7 days after the execution of TAB Verification. Al itens in
the TAB Verification Report shall be signed by the TAB Speciali st
and shall bear the seal of the Professional Society or Nationa
Associ ation used as the TAB Standard.

SD-07 Certificates
TAB Firm

Certification of the proposed TAB Firm s qualifications by
either AABC or NEBB to performthe duties specified herein and in
other related Sections, no later than 21 days after the Notice to
Proceed. The docunentation shall include the date that the
Certification was initially granted and the date that the current
Certification expires. Any lapses in Certification of the
proposed TAB Firmor disciplinary action taken by AABC or NEBB
agai nst the proposed TAB Firm shall be described in detail.

TAB Speci al i st

Certification of the proposed TAB Specialist's qualifications by
either AABC or NEBB to performthe duties specified herein and in
other related Sections, no later than 21 days after the Notice to
Proceed. The docunentation shall include the date that the
Certification was initially granted and the date that the current
Certification expires. Any lapses in Certification of the
proposed TAB Specialist or disciplinary action taken by AABC or
NEBB agai nst the proposed TAB Speci alist shall be described in
detail.

3 SI M LAR TERVS

In sone instances, term nology differs between the Contract and the TAB
Standard prinarily because the intent of this Section is to use the

i ndustry standards specified, along with additional requirenents listed
herein to produce optimal results. The following table of sinmlar terns is
provided for clarification only. Contract requirenents take precedent over
t he correspondi ng AABC or NEBB requirenents where differences exist.

SI M LAR TERMS

Contract Term AABC Term NEBB Ter m

TAB St andard Nati onal Standards for Procedural Standards
Testing and Bal anci ng for Testing Adjusting
Heati ng, Ventilating, and Bal anci ng of
Air Conditioning Systens Envi r onnment al

Syst ens.

TAB Speci al i st TAB Engi neer TAB Super vi sor
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SI M LAR TERMS

Syst ens Readi ness Construction Phase | nspection Fi el d Readi ness
Check Check & Prelimnary

Fi el d Procedures.
4 TAB STANDARD

TAB shal |l be perforned in accordance with the requirenents of the standard
under which the TAB Firnis qualifications are approved, i.e., AABC M\ lor
NEBB Procedural Stds, unless otherw se specified herein. Al
recomendati ons and suggested practices contained in the TAB Standard shal
be consi dered mandatory. The provisions of the TAB Standard, including
checklists, report forns, etc., shall, as nearly as practical, be used to
satisfy the Contract requirenments. The TAB Standard shall be used for al
aspects of TAB, including qualifications for the TAB Firm and Speci al i st
and calibration of TAB instrunments. Were the instrunment nmanufacturer
calibration recommendati ons are nore stringent than those listed in the TAB
Standard, the manufacturer's recomendati ons shall be adhered to. All

qual ity assurance provisions of the TAB Standard such as performance
guarantees shall be part of this contract. For systems or system
conponents not covered in the TAB Standard, TAB procedures shall be

devel oped by the TAB Specialist. Were new procedures, requirenments, etc.
applicable to the Contract requirenents have been published or adopted by
t he body responsible for the TAB Standard used (AABC or NEBB), the

requi renents and reconmmrendati ons contained in these procedures and

requi renents shall be considered mandatory.

.5 QUALI FI CATI ONS

. 5.1 TAB Fi rm

The TAB Firmshall be either a menber of AABC or certified by the NEBB and
certified in all categories and functions where neasurenents or perfornmance
are specified on the plans and specifications, including TAB of
environnental systenms. The certification shall be naintained for the
entire duration of duties specified herein. [If, for any reason, the firm

| oses subject certification during this period, the Contractor shal

i mediately notify the Contracting Officer and subnit another TAB Firmfor
approval. Any firmthat has been the subject of disciplinary action by
either the AABC or the NEBB within the five years preceding Contract Award
shall not be eligible to performany duties related to the HVAC systens,
including TAB. Al work specified in this Section and in other related
Sections to be perforned by the TAB Firmshall be considered invalid if the
TAB Firmloses its certification prior to Contract conpletion and nust be
perfornmed by an approved successor. These TAB services are to assist the
prime Contractor in perfornming the quality oversight for which it is
responsi ble. The TAB Firmshall be a subcontractor of the prine
Contractor, and shall report to and be paid by the prine Contractor

.5.2 TAB Speci al i st

The TAB Specialist shall be either a nenmber of AABC or an experienced
technician of the Firmcertified by the NEBB. The certification shall be
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mai ntai ned for the entire duration of duties specified herein. [If, for any
reason, the Specialist |oses subject certification during this period, the
Contractor shall imrediately notify the Contracting Oficer and submt
anot her TAB Specialist for approval. Any individual that has been the

subj ect of disciplinary action by either the AABC or the NEBB within the
five years preceding Contract Award shall not be eligible to perform any
duties related to the HVAC systens, including TAB. Al work specified in
this Section and in other related Sections perforned by the TAB Speci al i st
shal |l be considered invalid if the TAB Specialist loses its certification
prior to Contract conpletion and nust be perfornmed by the approved
successor.

1.6 TAB SPECI ALI ST RESPONSI Bl LI TI ES

Al TAB work specified herein and in related sections shall be perforned
under the direct guidance of the TAB Speciali st.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1 DESI GN REVI EW

The TAB Speci alist shall review the Contract Plans and Specifications and
advi se the Contracting Oficer of any deficiencies that would prevent the
HVAC systens fromeffectively operating in accordance with the sequence of
operation specified or prevent the effective and accurate TAB of the
system The TAB Specialist shall provide a Design Review Report
individually listing each deficiency and the correspondi ng proposed
corrective action necessary for proper system operation

3.2 TAB RELATED HVAC SUBM TTALS

The TAB Specialist shall prepare a list of the submttals fromthe Contract
Submittal Register that relate to the successful acconplishnent of all HVAC
TAB. The submittals identified on this |ist shall be acconpanied by a

| etter of approval signed and dated by the TAB Specialist when subnmitted to
the Governnent. The TAB Specialist shall also ensure that the |ocation and
details of ports, termnals, connections, etc., necessary to perform TAB
are identified on the submttals.

3.3 TAB SCHEMATI C DRAW NGS AND REPORT FORVS

A schematic drawi ng showi ng each system conponent, including bal anci ng

devi ces, shall be provided for each system Each draw ng shall be
acconpani ed by a copy of all report forns required by the TAB Standard used
for that system \Were applicable, the acceptable range of operation or
appropriate setting for each conponent shall be included on the forns or as
an attachnent to the forms. The schematic drawi ngs shall identify al
testing points and cross reference these points to the report forns and

pr ocedures.

3.4  TESTING ADJUSTI NG, AND BALANCI NG
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3.4.1 TAB Procedur es

Step by step procedures for each neasurenent required during TAB Execution
shal |l be provided. The procedures shall be oriented such that there is a
separate section for each system The procedures shall include neasures to
ensure that each systemperforns as specified in all operating nodes.

. 4.2 Systens Readi ness Check

The TAB Specialist shall inspect each systemto ensure that it is conplete,
including installation and operation of controls, and that all aspects of
the facility that have any bearing on the HVAC systens, including
installation of ceilings, walls, wi ndows, doors, and partitions, are
conplete to the extent that TAB results will not be affected by any det ai
or touch-up work remai ning. The TAB Specialist shall also verify that al
itens such as ductwork and piping ports, term nals, connections, etc.
necessary to perform TAB shall be conplete during the Systens Readi ness
Check.

. 4.3 Preparation of TAB Report

Preparati on of the TAB Report shall begin only when the Systens Readi ness
Report has been approved. The Report shall be oriented so that there is a
separate section for each system The Report shall include a copy of the
appropriate approved Schematic Drawi ngs and TAB Rel ated Submittals, such as
punp curves, fan curves, etc., along with the conpleted report forns for
each system The operating points neasured during successful TAB Execution
and the theoretical operating points listed in the approved subnittals
shal |l be narked on the performance curves and tables. \Were possible,

adj ustents shall be nmade using an "industry standard" techni que which
woul d result in the greatest energy savings, such as adjusting the speed of
a fan instead of throttling the flow Any deficiencies outside of the
real m of normal adjustnments and bal anci ng duri ng TAB Execution shall be
noted along with a description of corrective action perforned to bring the

nmeasurenent into the specified range. |If, for any reason, the TAB
Speci al i st determ nes during TAB Execution that any Contract requirenent
cannot be met, the TAB Specialist shall inmmediately provide a witten

description of the deficiency and the correspondi ng proposed corrective
action necessary for proper systemoperation to the Contracting Oficer

.4.4 TAB Verification

The TAB Speci alist shall recheck ten percent of the neasurenents listed in
the Tab Report and prepare a TAB Verification Report. The neasurenents
selected for verification and the individuals that witness the verification
will be selected by the Contracting Oficer's Representative (COR). The
nmeasurenents will be recorded in the sane manner as required for the TAB
Report. All neasurenents that fall outside the acceptable operating range
speci fied shall be acconpanied by an explanation as to why the neasurenent
does not correlate with that listed in the TAB Report and a description of
corrective action performed to bring the neasurenment into the specified
range. The TAB Specialist shall update the original TAB report to reflect
any changes or differences noted in the TAB verification report and submt
the updated TAB report. |If over 2 neasurenents of the neasurenents
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sel ected by the COR for verification fall outside of the acceptable
operating range specified, the CORwill select an additional 2 neasurenents
for verification. |If over 2 nmeasurenents of the total tested (including
both test groups) fall outside of the acceptable range, the TAB Report

shal |l be considered invalid and all contract TAB work shall be repeated
begi nning with the Systens Readi ness Check

. 4.5 Mar ki ng of Setting

Fol | owi ng approval of TAB Verification Report, the setting of all HVAC

adj ustment devi ces including valves, splitters, and danpers shall be
permanent |y marked by the TAB Specialist so that adjustnent can be restored
if disturbed at any tine.

. 4.6 I dentification of Test Ports

The TAB Specialist shall pernmanently and legibly identify the |ocation
poi nts of duct test ports. |[If the ductwork has exterior insulation, the
identification shall be nade on the exterior side of the insulation. Al
penetrations through ductwork and ductwork insulation shall be sealed to
prevent air |eakage or to maintain integrity of vapor barrier

-- End of Section --
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SECTI ON 16070

SEI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT

PART 1 GENERAL

1

1 REFERENCES

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

CORPS OF ENG NEERS, HUNTSVI LLE ENG NEERI NG AND SUPPORT CENTER
( CEHNO)

TI 809-04 (1998) Seisnic Design for Buildings
UNDERWRI TERS LABCRATORI ES (UL)

UL 1570 (1995; Rev thru Feb 1999) Fl uorescent
Li ghting Fi xtures

UL 1571 (1995; Rev thru Feb 1999) Incandescent
Li ghting Fi xtures

.2 SUBM TTALS

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

SD- 02 Shop Drawi ngs

Li ghting Fi xtures in Buildings
Equi pnrent Requirenents

Detail drawings along with catalog cuts, tenplates, and erection
and installation details, as appropriate, for the itens |isted.
Submittals shall be conplete in detail; shall indicate thickness
type, grade, class of netal, and di nensions; and shall show
construction details, reinforcenent, anchorage, and installation
with relation to the building construction.

SD- 03 Product Data
Li ghting Fixtures in Buildings; G

Equi prent Requirenents; G
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Copi es of the design calculations with the detail draw ngs.
Cal cul ations shall be stanped by a registered engi neer and shal
verify the capability of structural nenbers to which bracing is
attached for carrying the load fromthe brace.

Contractor Designed Bracing; G

Copi es of the Design Calculations with the Draw ngs
Cal cul ations shall be approved, certified, stanped and signed by a
Regi st ered Professional Engineer. Calculations shall verify the
capability of structural nenbers to which bracing is attached for
carrying the load fromthe brace.

1.3  SYSTEM DESCRI PTI ON
1.3.1 CGeneral Requirenents

The requirenents for seismc protection neasures described in this section
shall be applied to the electrical equipnent and systens |isted bel ow.
Structural requirenments shall be in accordance with Section 13080 SEI SM C
PROTECTI ON FOR M SCELLANEOUS EQUI PMENT

1.3.2 El ectrical Equi pnent

El ectrical equi pment shall include the following itens to the extent
required on the drawings or in other sections of these specifications:

Li ght Fixtures
1.3.3 El ectrical Systens

The followi ng electrical systens shall be installed as required on the
drawi ngs and ot her sections of these specifications and shall be
seismcally protected in accordance with this specification: Light Fixtures

1.3.4 Contract or Designed Bracing

The Contractor shall design the bracing in accordance with Tl 809-04 and
addi tional data furnished by the Contracting Officer. Resistance to

| ateral forces induced by earthquakes shall be acconplished wi thout
consideration of friction resulting fromgravity |oads. TI 809-04 uses
paranmeters for the building, not for the equipnent in the building;
therefore, corresponding adjustnents to the formulas shall be required.
Loadi ngs determined using Tl 809-04 are based on strength design
therefore, the AISC LRFP specifications shall be used for the design. The
bracing for the follow ng electrical equi pnment and systens shall be

devel oped by the Contractor: Light Fixtures.

1.3.5 Conduits Requiring No Special Seisnmc Restraints
Seismc restraints may be omitted fromelectrical conduit less than 2-1/2

inches trade size. Al other interior conduit, shall be seismcally
protected as specified.
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1.4 EQUI PVMENT REQUI REMENTS
PART 2 PRODUCTS
2.1 LI GHTI NG FI XTURE SUPPORTS

Lighting fixtures and supports shall conformto UL 1570 or UL 1571 as
appl i cabl e.

2.2 SWAY BRACI NG MATERI ALS

Sway bracing materials (e.g. rods, plates, rope, angles, etc.) shall be as
specified in Section 13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PNVENT.

PART 3 EXECUTI ON
3.1 SWAY BRACES FOR CONDUI T

Conduit shall be braced as for an equival ent weight pipe in accordance with
Section 15070 SElI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT.

3.2 LI GHTI NG FI XTURES | N BUI LDI NGS
Lighting fixtures and supports shall conformto the foll ow ng:

3.2.1 Ceiling Attached Fixtures

3.2.1.1 Recessed Fl uorescent Fixtures
Recessed fluorescent individual or continuous-row nmounted fixtures shall be
supported by a seismc-resistant suspended ceiling support systembuilt in
accordance with Section 09510 ACOUSTI CAL CEILINGS. Seismic protection for
the fixtures shall conformto the requirenents of Tl 809-04, Chapter 10.
Recessed lighting fixtures not over 56 pounds in weight may be supported by
and attached directly to the ceiling systemrunners using screws or bolts,
nunber and size as required by the seisnmc design. Fixture accessori es,

i ncluding |ouvers, diffusers, and | enses shall have | ock or screw
attachnents.

3.2.2 Lateral Force

Structural requirements for light fixture bracing shall be in accordance
with Section 13080 SEI SM C PROTECTI ON FOR M SCELLANI OUS EQUI PMVENT.

-- End of Section --
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SECTI ON TABLE OF CONTENTS
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SECTI ON 16415
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PRODUCTS

CABLES AND W RES

.1 Equi pnrent Manuf acturer Requirenents
.2 Al um num Conduct or s

.3 I nsul ation

.4 Bondi ng Conductors

Cl RCU T BREAKERS

.1 MOLDED- CASE Cl RCUI T BREAKERS
.2.1.1 Construction
.2.1.2 Rat i ngs

CONDU T AND TUBI NG

.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
.2 Fl exi bl e Conduit and Steel

.3 Rigid Metal Conduit

.4 Surface Metal Electrical Raceways and Fittings

CONDU T AND DEVI CE BOXES AND FI TTI NGS

.1 Boxes, Metallic Qutl et
.2 Boxes, Nonnetallic, Qutlet and Flush-Devi ce Boxes and Covers
.3 Fittings for Conduit and Qutl et Boxes

CONNECTORS, W RE PRESSURE

.1 For Use Wth Copper Conductors

LI GHTI NG FI XTURES, LAMPS, BALLASTS, EMERGENCY EQUI PMENT, CONTROLS
AND ACCESSORI ES

.1 Lanps
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2.6.2 Bal | asts and Transfornmers
2.6.3 Fi xtures

7 RECEPTACLES

2.7.1 NEMA St andard Receptacl e Configurations
2.7.2 Hospital G ade

8 SPLI CE, CONDUCTOR

9 SNAP SW TCHES

10 TAPES

2.10.1 Pl astic Tape

2.10.2 Rubber Tape

11 W RI NG DEVI CES

PART 3 EXECUTI ON

3.

3.

w

w

w w

w W w w

1 GROUNDI NG
3.1.1 Groundi ng Conductors
2  WRI NG METHODS
3.2.1 Conduit and Tubi ng Systemns
3.2.1.1 Pull Wres
3.2.1.2 Changes in Direction of Runs
3.2.1.3 Supports
3.2.1.4 Conmuni cati ons Raceways
3.2.2 Cabl es and Conductors
3.2.2.1 Si zi ng
3.2.2.2 Use of Al um num Conductors in Lieu of Copper
3.2.2.3 Cabl e Splicing
3.2.2.4 Conductor ldentification and Taggi ng
3 BOXES AND SUPPORTS
3.3.1 Box Applications
3.3.2 Brackets and Fasteners
3.3.3 Mounting in Walls, Ceilings, or Recessed Locations
3.3.4 Installation in Overhead Spaces
4 DEVI CE PLATES
5 RECEPTACLES
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6  WALL SW TCHES
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. 2.2 Ceiling Fixtures
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2
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7
3 Bal | asts

BATTERY CHARGERS

1 Mot ors and Motor Control
.2 Install ati on of Government - Furni shed Equi pnent
10 CIRCU T PROTECTI VE DEVI CES

3
8
.9 EQUI PMENT CONNECTI ONS
3
3

11 PAI NTI NG AND FI NI SHI NG
.12 REPAI R OF EXI STI NG WORK

13 FI ELD TESTI NG
3.13.1 Saf ety
3.13.2 Cabl e Tests
3.13.2.1 Low Vol tage Cabl e Tests
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3.13.3 Circuit Breaker Tests
3.13.3.1 Circuit Breakers, Ml ded Case
3.14 OPERATI NG TESTS
3.15 FI ELD SERVI CE
3.16 ACCEPTANCE

-- End of Section Table of Contents --
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SECTI ON 16415

ELECTRI CAL WORK, | NTERI OR

PART 1 GENERAL

1.

1 REFERENCES

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI C78.1 (1991; Cr78.1a; R 1996) Fluorescent Lanps -

Rapi d- Start Types - Di nensional and
El ectrical Characteristics

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

ANSI CB82.1 (1997) Specifications for Fluorescent Lanp
Bal | asts

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 1 (1995) Hard-Drawn Copper Wre
CODE OF FEDERAL REGULATI ONS ( CFR)

47 CFR 18 I ndustrial, Scientific, and Medi cal
Equi pnent

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

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEMA LE 4 (1987) Recessed Luninaires, Ceiling
Compatibility

NEMVA CS 1 (1996) Sheet-Steel Qutlet Boxes, Device
Boxes, Covers, and Box Supports
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NEMVA CS 2 (1986; Errata Aug 1986; R 1991)
Nonnetal lic Qutlet Boxes, Device Boxes,
Covers and Box Supports

NEVA VWD 1 (1983; R 1989) General Requirenents for
Wring Devices

NEVA VWD 6 (1988) Wring Devices - D nensional
Requi renent s

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 70 (1999) National Electrical Code
NFPA 101 (1997; Errata 97-1; TIA 97-1) Life Safety
Code

UNDERWRI TERS LABCRATORI ES (UL)

uL 1 (1993; Rev thru Jan 1995) Flexible Mtal
Condui t

UL 5 (1996) Surface Metal Raceways and Fittings

UL 6 (1997) Rigid Metal Conduit

UL 20 (1995; Rev thru Oct 1998) General -Use Snap
Swi t ches

UL 83 (1998) Thernopl astic-1nsulated Wres and
Cabl es

UL 360 (1996; Rev thru Oct 1997) Liquid-Tight

Fl exi bl e Steel Conduit

UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct or s

UL 486C (1997; Rev thru Aug 1998) Splicing Wre
Connectors

UL 486E (1994; Rev thru Feb 1997) Equi pnent Wring
Term nals for Use with Al um num and/ or
Copper Conductors

UL 489 (1996; Rev thru Dec 1998) Mol ded- Case
Circuit Breakers, Ml ded-Case Sw tches,
and Circuit-Breaker Encl osures

UL 498 (1996; Rev thru Sep 1998) Attachnent Pl ugs
and Receptacl es

UL 510 (1994; Rev thru Apr 1998) Pol yvi nyl
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Chl ori de, Polyethyl ene, and Rubber
I nsul ati ng Tape

UL 514A (1996; Rev Jul 1998) Metallic CQutlet Boxes

UL 514B (1997; Rev COct 1998) Fittings for Cable
and Condui t

UL 514C (1996; R Sep 1998) Nonnetallic Qutlet
Boxes, Flush-Device Boxes, and Covers

UL 797 (1993; Rev thru Mar 1997) Electrica
Metal lic Tubing

UL 1570 (1995; Rev thru Jun 1997) Fl uorescent
Li ghting Fi xtures

UL 1660 (1994; Rev Apr 1998) Liquid-Tight Flexible
Nonnet al | i ¢ Condui t

UL Elec Const Dir (1998) Electrical Construction Equi pnent
Directory

.2 GENERAL

2.1 Rul es

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

.2.2 Coor di nati on

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

2.3 Speci al Environnents

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

.2.4 St andard Products

Mat eri al and equi pnent shall be a standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

. 2.5 Nanepl at es
.2.5.1 I dentification Nanepl ates

Recept acl es shall be permanently marked with an identification nane to
identify the equi pnent by panel board and circuit nunber. In all

i nstances, the nanmeplate shall be installed in a conspi cuous | ocation.
Label s shall be 1/8" high black letters on clear tape, nade froma
kroy-type el ectronic | abel maker.

.2.6 As-Built 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 Oficer.

L 2.7 Recessed Light Fixtures (RLF) Option

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

.3 SUBM TTALS

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

SD- 02 Shop Drawi ngs
Interior Electrical Equipnent.

Detai|l drawi ngs consisting of equi pnent draw ngs, illustrations,
schedul es, instructions, diagrans, and other infornmation necessary
to define the installation. Detail draw ngs shall show the rating
of itens and systens and how t he conponents of an item and system
are assenbl ed, function together, and how they will be installed
on the project. Data and draw ngs for conponent parts of an item
or systemshall be coordi nated and subnitted as a unit. Data and
drawi ngs shall be coordinated and included in a single subm ssion.

Mul ti pl e submi ssions for the sane equi pnent or system are not
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accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. In such cases, a list of data to be
subnmitted later shall be included with the first subnission
Detail drawi ngs shall show physical arrangenent, construction
details, connections, finishes, materials used in fabrication
provisions for conduit entrance, access requirenments for
installation and nai nt enance, physical size, electrica
characteristics, foundation and support details, and equi pnent
wei ght. Draw ngs shall be drawn to scal e and/or di nensi oned.
Optional itens shall be clearly identified as included or

excl uded.

El ectrical drawi ngs including single-line and three-line
di agrans, and schenmtics or elenentary diagrans of each electrica
system internal wiring and field connection diagrans of each
el ectrical device when published by the manufacturer
i nterconnection diagrans that show the wiring between separate
conponents of assenblies; field connection diagrans that show the
termnation of wiring routed between separate itens of equipnent;
internal wiring diagrams of equipnent showing wiring as actually
provided for this project. Field wiring connections shall be
clearly identified.

I f departures fromthe contract draw ngs are deened necessary by
the Contractor, conplete details of such departures, including
changes in related portions of the project and the reasons why,
shal |l be subnitted with the detail drawi ngs. Approved departures
shall be made at no additional cost to the Governnent.

SD- 03 Product Data
Manuf acturer's Catal og.

Dat a conposed of catalog cuts, brochures, circulars,
specifications, product data, and printed information in
sufficient detail and scope to verify conpliance with the
requirenents of the contract docunents.

Mat eri al , Equi pnent, and Fi xture Lists.

A conplete itenm zed listing of equipnment and naterials proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of itens proposed, and the name of the
manuf acturer of each item

As-Built Draw ngs.

The as-built drawi ngs shall be a record of the construction as
installed. The draw ngs shall include all the infornmation shown
on the contract draw ngs, deviations, nodifications, and changes
fromthe contract draw ngs, however minor. The as-built draw ngs
shal |l be kept at the job site and updated daily. The as-built
drawi ngs shall be a full-sized set of prints marked to reflect al
devi ati ons, changes, and nodifications. The as-built draw ngs
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shal | be conplete and show the | ocation, size, dinensions, part
identification, and other information. Additional sheets nmay be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting Officer prior to the

submi ssion of each nonthly pay estimate. Upon conpletion of the
work, the Contractor shall submt three full sized sets of the
marked prints to the Contracting Officer for approval. [|f upon
review, the as-built drawings are found to contain errors and/ or
om ssions, they will be returned to the Contractor for correction
The Contractor shall correct and return the as-built drawings to
the Contracting Oficer for approval within ten cal endar days from
the tine the drawings are returned to the Contractor

Onsite Tests; G

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

SD- 06 Test Reports
Field Test Plan; G
A detail ed description of the Contractor's proposed procedures
for onsite test subnmitted 20 days prior to testing the installed
system No field test will be performed until the test plan is
approved. The test plan shall consist of conplete field test
procedures including tests to be perfornmed, test equi pnent
required, and tolerance linits.
Field Test Reports; G
Si x copies of the information described belowin 8 1/2 x 11 inch

bi nders having a minimumof 5 rings fromwhich material may
readily be renpoved 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 neasurenents 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 dat ed.

g. A description of adjustnents nade

SD-07 Certificates
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Mat eri al s and Equi pnent.

The | abel or listing of the Underwiters Laboratories, Inc.
will be accepted as evidence that the materials or equi pnent
conformto the applicable standards of that agency. In lieu of
this label or listing, a statenment froma nationally recognized,
adequat el y equi pped testing agency indicating that the itens have
been tested in accordance with required procedures and that the
mat eri al s and equi pnent conply with all contract requirenents will
be accepted. However, nmaterials and equipnent installed in
hazardous | ocations nust bear the UL | abel unless the data
submitted fromother testing agency is specifically approved in
witing by the Contracting Oficer. Itens which are required to
be listed and | abel ed in accordance with Underwiters Laboratories
nmust be affixed with a UL |abel that states that it is UL listed
No exceptions or waivers will be granted to this requirenent.
Materials and equi pmrent will be approved based on the
manuf acturer's published data.

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

.4 WVORKVMVANSHI P

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

PART 2 PRODUCTS

Products shall conformto the respective publications and ot her

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

.1 CABLES AND W RES

Conductors No. 10 AW and snal |l er dianmeter shall be solid. Conductor sizes
and anpacities shown are based on copper, unless indicated otherwise. All
conductors shall be copper

1.1 Equi pnent Manuf acturer Requirenents

When manufacturer's equi pnment requires copper conductors at the

term nations or requires copper conductors to be provided between
conponents of equi prent, provide copper conductors or splices, splice
boxes, and other work required to neet nanufacturer's requirenments.

.1.2 Al um num Conduct or s

Al unm num conduct ors shall not be used.
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2.1.3 I nsul ation

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

2.1. 4 Bondi ng Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and snal |l er dianeter.
2.2 Cl RCU T BREAKERS
2.2.1 MOLDED- CASE Cl RCU T BREAKERS

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489.
2.2.1.1 Construction

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

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

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

2.2.1.2 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. Mol ded-case circuit
breakers shall have nom nal voltage ratings, nmaxi num conti nuous-current
ratings, and nmaxi mum short-circuit interrupting ratings in accordance with
NEMA AB 1. Ratings shall be coordinated with system X R ratio.

2.3 CONDU T AND TUBI NG
2.3.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)

uL 797
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2.3.2 Fl exi bl e Conduit and Stee
CGeneral - purpose type, UL 1; liquid tight, UL 360, and UL 1660.
2.3.3 Ri gid Metal Conduit
UL 6.
2.3. 4 Surface Metal Electrical Raceways and Fittings
U 5
2.4 CONDUI T AND DEVI CE BOXES AND FI TTI NGS
2.4.1 Boxes, Metallic Cutl et
NEMA OS 1 and UL 514A
2.4.2 Boxes, Nonnetallic, Qutlet and Fl ush-Devi ce Boxes and Covers
NEMA OS 2 and UL 514C
2.4.3 Fittings for Conduit and Qutlet Boxes
UL 514B.
2.5 CONNECTORS, W RE PRESSURE
2.5.1 For Use Wth Copper Conductors
UL 486A.

2.6 LI GHTI NG FI XTURES, LAWMPS, BALLASTS, EMERGENCY EQUI PMENT, CONTROLS AND
ACCESSORI ES

The foll owi ng specifications are supported and suppl enented by information
and details on the drawings. Additional fixtures, if shown, shall conform
to this specification. Lanps, |anpholders, ballasts, transforners,
electronic circuitry and other lighting system conponents shall be
constructed according to industry 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 |isted
bel ow.

2.6.1 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.
Fl uorescent |anps shall have col or tenperature of 3,500 or 4,000

degrees Kelvin. They shall be designed to operate with the ballasts
and circuitry of the fixtures in which they will be used. Fluorescent
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| anps, including spares, shall be manufactured by one nmanufacturer to
provide for color and performance consistency. Fluorescent |anps shal
conply with ANSI C78.1. Fluorescent tube |lanp efficiencies shall neet
or exceed the follow ng requirenents.

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

(a) Linear fluorescent |anps, unless otherw se indicated, shal
be 4 feet long 32 watt T8, 265 mA, with mininrum CRI of 86. Lanps
of other lengths or types shall be used only where specified or
shown. Lanps shall deliver rated |life when operated on rapid
start ballasts.

(b) Small conpact fluorescent |anps shall be tw n, double, or
triple tube configuration as shown with bi-pin or four-pin snap-in
base and shall have m ninmum CRI of 85. They shall deliver rated
Iife when operated on ballasts as shown. 18 and 26 watt double
tube |l anps shall conply with ANSI C78. 2A

6.2 Bal | asts and Transforners

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

a. Fluorescent ballasts shall conply with ANSI C82.1 and shall be
nmounted integrally within fluorescent fixture housing unless
ot herwi se shown. Ballasts shall have nmaxi num current crest factor
of 1.7; high power factor; Cass A sound rating; naxinmm operating
case tenperature of 77 degrees F above anbient; and shall be rated
Class P. Unless otherw se indicated, the m ni num nunber of
bal | asts shall be used to serve each individual fixture. A single
bal | ast may be used to serve nultiple fixtures if they are
continuously nounted, identically controlled and factory
manufactured for that installation with an integral wreway.

(1) Conpact fluorescent ballasts shall conply with | EEE C62. 41
Category A transient voltage variation requirenents and shall be
mounted integrally w thin conpact fluorescent fixture housing
unl ess ot herwi se shown. Ballasts shall have m ni nrum bal | ast
factor of 0.95; maxi mumcurrent crest factor of 1.6; high power
factor; maxi num operating case tenperature of 77 degrees F above
anbient; shall be rated Cass P; and shall have a sound rating of
Cass A Ballasts shall neet FCC O ass A specifications for
EM/RFI enissions. Ballasts shall operate fromnom nal line

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
end-of -l anp-life 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
provide a noisture barrier
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(2) Electronic fluorescent ballasts shall conply with 47 CFR 18
for electronmagnetic interference. Ballasts shall withstand |ine
transients per | EEE C62.41, Category A. Ballasts shall have total
harnoni ¢ distortion between 10 and 20% m ni nrum frequency of

20, 000Hz; filanent voltage between 2.5 and 4.5 volts; nmaxi 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 ninum starting tenperature shall be 50 degrees F. Ballasts
shall carry a manufacturer's full warranty of three years,

i ncluding a mininmum $10 | abor all owance per ball ast.

ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS

LAVP TYPE OF NOM NAL NUVBER M NI MUM
TYPE STARTER OPERATI ONAL OF BALLAST
& LAMP VOLTAGE LAMPS EFFI CACY
FACTOR
32W T8 rapid 277 V 2 1. 44
start 4 0.73
i near

6.3 Fi xt ures

Fi xtures shall be in accordance with the size, shape, appearance, finish,
and performance shown. Unless otherw se indicated, |ighting fixtures shal
be provided with housings, junction boxes, wiring, |anpholders, nmounting
supports, trim hardware and accessories for a conplete and operable
installation. Recessed housings shall be mninum 20 gauge cold rolled or
gal vani zed steel as shown. Extruded al um num fixtures shall have m ni num
wal | thickness of 0.125 inches. Plastic |enses shall be 100%virgin
acrylic or as shown. Conoid recessed reflector cones shall be Al zak with
cl ear specular low iridescent finish.

a. Fluorescent fixtures shall conply with UL 1570. Recessed ceiling
fixtures shall comply with NEMA LE 4. Fixtures shall be plainly
mar ked for proper lanp and ballast type to identify | anp di aneter,
wattage, color and start type. Marking shall be readily visible
to service personnel, but not visible fromnornmal view ng angl es.
Fl uorescent fixture lens franes on recessed and surface nounted
troffers shall be one assenbly with mitered corners. Parabolic
| ouvers shall have a low iridescent finish and 45 degree cut-off.
Louver intersection joints shall be hairline type and shal
conceal nounting tabs or other assenbly nethods. Louvers shall be
free fromblenishes, lines or defects which distort the visua
surface. Integral ballast and wireway conpartnents shall be
easily accessible without the use of special tools. Housings
shal | be constructed to include grounding necessary to start the
| anps. Open fixtures shall be equipped with a sleeve, wre guard,
or other positive neans to prevent lanps fromfalling. Mdium
bi -pin | anphol ders shall be twist-in type with positive |ocking
posi tion.
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b. Enmergency lighting fixtures and accessories shall be constructed
and i ndependently tested to neet the requirenents of applicable
codes. Batteries shall be N cad or equal with no required
mai nt enance, and shall have a minimumlife expectancy of five
years and warranty period of three years.

c. Exit Signs

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

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

greater than 0.8. Average |um nance shall be greater than 15 cd/ 2
neasured at nornmal (0O degree) and 45 degree viewi ng angles. M ninum

| um nance shall be greater than 8.6 cd/ n? measured at normal and 45 degree
viewi ng angles. Maxinmumto mni num | um nance shall be |ess than 20:1
nmeasured at nornmal and 45 degree view ng angles. The manufacturer warranty
for defective parts shall be at |east 5 years.
.7  RECEPTACLES
.7.1 NEMA St andard Receptacl e Confi gurations
NEMVA WD 6.
Si ngl e and Dupl ex, 15- Anpere and 20- Anpere, 125 Volt
15- anmpere, non-locking: NEMA type 5-15R
. 7.2 Hospi tal Grade
UL 498
.8  SPLICE, CONDUCTCR
UL 486C.
.9  SNAP SW TCHES
UL 20.
.10  TAPES
.10.1 Pl astic Tape
UL 510.
.10.2 Rubber Tape
UL 510.

11 W RI NG DEVI CES

NEVMA WO 1 for wiring devices, and NEMA WD 6 for dinensional requirenents of
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Wi ring devices.

PART 3 EXECUTI ON

3.

1 GROUNDI NG

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

1.1 Groundi ng Conductors

A green equi pnent groundi ng conductor, sized in accordance with NFPA 70
shal | be provided, regardl ess of the type of conduit. Al equipnent
groundi ng conductors, including nmetallic raceway systens used as such
shal | be bonded or joined together in each wiring box or equi pment
enclosure. Metallic raceways and groundi ng conductors shall be checked to
assure that they are wired or bonded into a conmon junction. Metallic
boxes and enclosures, if used, shall also be bonded to these groundi ng
conductors by an approved neans per NFPA 70.

.2  WRING METHODS

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

i nsul ated conductors installed in rigid zinc-coated steel conduit

electrical metallic tubing. Wre fill in conduits shall be based on NFPA 70
for the type of conduit and wire insul ations specified.

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 permtted. EMI shall not be
installed in danp or wet |ocations. Bushings, nanufactured fittings or
boxes providi ng equi val 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. Penetrations of above grade
floor slabs, tine-rated partitions and fire walls shall be firestopped in
accordance with Section 07840 FI RESTOPPI NG Raceways shall be kept 6 inches

away from parallel runs of hot-water pipes. Raceways shall be conceal ed
within finished walls, ceilings, and floors unl ess otherw se shown.
Raceways crossing structural expansion joints or seismc joints shall be
provided with suitable expansion fittings or other suitable neans to
conpensate for the building expansi on and contraction and to provide for
continuity of grounding.

.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 I ength and contains
nore than the equival ent of two 90 degrees bends, or where the raceway is
nore than 150 feet in length. The pull wire shall be of No. 14 AWG
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zinc-coated steel, or of plastic having not |ess than 200 pounds per square
inch tensile strength. Not |ess than 10 inches of slack shall be left at
each end of the pull wre.

3.2.1.2 Changes in Direction of Runs

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

be repl aced.

3.2.1.3 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 clanps, conduit hangers, threaded C-cl anps, beam
clanps, or ceiling trapeze. Loads and supports shall be coordinated with
supporting structure to prevent damage or deformation to the structure.
Loads shall not be applied to joist bridging. Attachnent shall be by
expansi on bolts on concrete or brick. Nail-type nylon anchors or threaded
studs driven in by a powder charge and provided with | ock washers and nuts
may be used in |ieu of expansion bolts or machine screws. Raceways or pipe
straps shall not be welded to steel structures. Cutting the nain
reinforcing bars in reinforced concrete beans or joists shall be avoi ded
when drilling holes for support anchors. Holes drilled for support

anchors, but not used, shall be filled. Raceways shall not be supported
using wire or nylon ties. Raceways shall be independently supported from
the structure. Upper raceways shall not be used as a neans of support for

| ower raceways. Supporting neans shall not be shared between el ectrica
raceways and nechani cal piping or ducts. Raceways shall not be supported
by ceiling grids. Except where permitted by NFPA 70, wiring shall not be
supported by ceiling support systems. Conduits shall be fastened to

sheet -netal boxes and cabinets with two | ocknuts where required by NFPA 70,
where insul ating bushings are used, and where bushi ngs cannot be brought
into firmcontact with the box; otherw se, a single | ocknut and bushi ng may
be used. Threadless fittings for electrical nmetallic tubing shall be of a
type approved for the conditions encountered. Additional support for

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

3.2.1.4 Conmuni cati ons Raceways
Conmuni cati ons raceways indicated shall be installed in accordance with the
previous requirements for conduit and tubing and with the additiona
requi renent that no length of run shall contain nore than two 90-degree
bends or the equivalent. Additional pull or junction boxes shall be
installed to conply with these |imtations whether or not indicated.

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

.2.2.1 Si zi ng

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

i nsul ation types indicated. Sizes shall be not |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 long from panel to

| oad center, shall be no smaller than No. 10 AWG

.2.2.2 Use of Al umi num Conductors in Lieu of Copper
Al um num conductors shall not be used.
.2.2.3 Cabl e Splicing

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

Copper Conductors, 600 Volt and Under: Splices in conductors No. 10
AWG and snal | er dianeter shall be made with an insul ated, pressure-type
connect or.

.2.2. 4 Conductor ldentification and Taggi ng

Power, control, and signal circuit conductor identification shall be

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

i ncludi ng junctions.

a. Color coding shall be provided. Color shall be green for
groundi ng conductors and white for neutrals; except where neutrals
of nore than one systemare installed in the sane raceway or box,
other neutral shall be white with colored (not green) stripe. The

col or coding for single-phase | ow voltage systens shall be as
fol | ows:

120/ 240-vol t, 1-phase: Black and red.

b. Conductor phase and voltage identification shall be made by
col or-coded insulation for all conductors snmaller than No. 6 AWG

.3 BOXES AND SUPPORTS

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

I ndi cated el evations are approxi nate. Unless otherw se indicated, boxes
for wall switches shall be nounted 48 inches above finished floors. Switch
and outl et boxes |ocated on opposite sides of fire rated walls shall be
separated by a mninmum horizontal 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. WMaxi mum box areas for individual boxes
infirerated walls vary with the nmanufacturer and shall not exceed the
maxi mum speci fied 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 volunme required by NFPA 70 for nunber
of conductors enclosed in box. Boxes for netallic raceways shall be |isted
for the intended use when located in nornally wet |ocations, when flush or
surface munted on outside of exterior surfaces. Boxes for nmounting
lighting fixtures shall be not |ess than 4 inches square, or octagonal
except snaller boxes may be installed as required by fixture configuration
as approved. Cast-nmetal boxes with 3/32 inch wall thickness are
acceptable. Large size boxes shall be NEMA 1. Boxes in other |ocations
shal | be sheet steel

.3.2 Brackets and Fasteners

Boxes and supports shall be fastened with bolts and netal expansion shields
on concrete or brick. 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

rei nforced-concrete joists shall avoid cutting any main reinforcing steel
The use of brackets which depend on gypsum wal | board or plasterboard for
primary support will not be permtted.

. 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 nounted in conbustible
wal s or ceiling material shall be mounted flush with the finished surface.
The use of gypsumor plasterboard as a nmeans of supporting boxes will not
be permitted. 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 nmasonry-block walls for concealed wiring shall be
nounted flush with the top of a block to mnimze cutting of the bl ocks,
and boxes shall be located horizontally to avoid cutting webs of bl ock
Separ at e boxes shall be provided for flush or recessed fixtures when
required by the fixture termnal operating tenperature, and fixtures shal
be readily renovable for access to the boxes unless ceiling access panels
are provided.

3.4 Installation in Overhead Spaces
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In open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-netal
boxes having threadl ess connectors and sheet netal boxes shall be supported
directly fromthe building structure or by bar hangers. 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.

.4 DEVI CE PLATES

One- pi ece type device plates shall be provided for all outlets and
fittings. Plates on finished walls shall be of steel with baked enanel
finish and shall be ivory. Screws shall be of nmetal wi th countersunk
heads, in a color to match the finish of the plate. Plates shall be
installed with all four edges in continuous contact with finished wal

surfaces without the use of mats or simlar devices. Plaster fillings wll
not be pernmitted. Plates shall be installed with an alignnent tol erance of
1/16 inch. The use of sectional-type device plates will not be permtted.

.5 RECEPTACLES
.5.1 Dupl ex, 15 or 20-anpere, 125 volt

Si ngl e and dupl ex receptacles shall be rated 15 anperes, 125 volts,
two-pole, three-wire, grounding type with polarized parallel slots. Bodies
shal |l be of ivory to match color of switch handles in the same roomor to
harnmoni ze with the color of the respective wall, and supported by nounting
strap having plaster ears. Contact arrangenent 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 groundi ng pole shall be
connected to the netal nounting yoke.

.6 WALL SW TCHES

Wal | switches shall be of the totally enclosed tunbler type. The wal
switch handle and switch plate color shall be ivory. Wring terninals
shal |l be of the screw type or of the solderless pressure type having

sui tabl e conductor-rel ease arrangenment. Not nore than one switch shall be
installed in a single-gang position. Switches shall be rated 20-anpere
277-volt for use on alternating current only.

.7 LI GHTI NG FI XTURES, LAMPS AND BALLASTS

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

7.1 Lanps

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

. 7.2 Li ghting Fi xtures

Fi xtures shall be as shown and shall conformto the follow ng
specifications and shall be as detailed on the drawings. |Illustrations
shown on the drawi ngs are indicative of the general type desired and are
not intended to restrict selection to fixtures of any particular

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. |n suspended acoustica
ceilings with fluorescent fixtures, the fluorescent energency |ight
fixtures shall be furnished with self-contained battery packs.

.7.2.1 Accessori es

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

.7.2.2 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 recomrendati 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 sane 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
Elec Const Dir. Surface-mounted fixtures shall be suitable for fastening
to the ceiling panel structural supports.

.7.2.3 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
nounted along the grid rail as shown. W rk above the ceiling shall be
coordi nated anong the trades to provide the lighting |ayout shown.

Fi xtures mounted to the grid shall have trimexactly conpatible with the
grid. Contractor shall coordinate trins with ceiling trades prior to
ordering fixtures. Fixtures in continous 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 seisnic
clips. Junction boxes shall be supported at four points.

. 7.3 Bal | asts
Renote type ballasts or transforners, where indicated, shall be mounted in

a well ventilated, easily accessible location, within the maxi nrum operating
di stance fromthe | anp as designated by the manufacturer.
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. 8 BATTERY CHARGERS
Battery chargers shall be installed in conformance with NFPA 70.
.9 EQUI PMENT CONNECTI ONS

Wring not furnished and installed under other sections of the
specifications for the connection of electrical equipnent as indicated on
the drawi ngs shall be furnished and installed under this section of the
specifications. Connections shall conply with the applicable requirenents
of paragraph WRI NG METHODS

.9.1 Mot ors and Motor Contr ol

Motors and notor controls 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

t erm nat ed.

.9.2 Installati on of Governnent- Furni shed Equi pnent
Wring shall be extended to the equi pnent and term nated.
.10 CIRCU T PROTECTI VE DEVI CES

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

11 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.

.12 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel ing, chasing, or drilling of floors, walls, partitions, ceiling, or
ot her surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shal |l be carefully done, and any danage to buil di ng, piping, or equipnent
shal |l be repaired by skilled nmechanics of the trades involved at no
additional cost to the Government.

.13 FI ELD TESTI NG

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 15 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

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

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

.13.1 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.

.13.2 Cabl e Tests

The Contractor shall be responsible for identifying all equi pnent and

devi ces that could be damaged by application of the test voltage and
ensuring that they have been properly disconnected prior to performng

i nsul ation resistance testing. An insulation resistance test shall be
perfornmed on all |ow and nedium vol tage cables after the cables are
installed in their final configuration and prior to energization. The test
vol tage shall be 500 volts DC applied for one minute between each conductor
and ground and between all possible conbinations of conductors. The

m ni mum val ue of resistance shall be:

R in negohns = (rated voltage in kV + 1) x 1000/ (length of cable in feet)

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

.13.2.1 Low Vol tage Cabl e Tests
a. Continuity test.
b. Insulation resistance test.
.13.3 Circuit Breaker Tests
The following field tests shall be perfornmed on circuit breakers.
.13.3.1 Circuit Breakers, Ml ded Case
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Cosed breaker contact resistance test.
d. Manual operation of the breaker
.14 OPERATI NG TESTS
After the installation is conpleted, and at such tine as the Contracting

Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denobnstrated to operate in accordance
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with the specified requirenents. An operating test report shall be
submitted in accordance with paragraph FI ELD TEST REPORTS.

.15 FI ELD SERVI CE

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

.16  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

mat eri al or operation have been corrected.

-- End of Section --
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SECTI ON 16710

PREM SES DI STRI BUTI ON SYSTEM

PART 1  GENERAL

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

desi gnation only.

ELECTRONI C | NDUSTRI ES ALLI ANCE (EI A)

ANSI / TI A/ El A-568- A (1995) Commercial Buil ding
Tel econmuni cati ons Cabl i ng Standard

ANSI / TI A/ El A-568- A-5 (2000) Transmi ssion Perfornmance
Specifications for 4-pair 100 ohm Cat egory
5E Cabling

TIAEIA TSB 67 (1995) Transmi ssi on Perfornance

Specifications for Field Testing of
Unshi el ded Twi sted-Pair Cabling Systens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Manuf acturer's Recomendations; G
Where installation procedures, or any part thereof, are required
to be in accordance with the recommendati ons of the manufacturer
of the material being installed, printed copies of these
recomendations, prior to installation shall be provided.
Installation of the itemw Il not be allowed to proceed until the

recomendati ons are recei ved and approved.

Qualifications; G
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The qualifications of the Manufacturer, Contractor, and the
Installer to performthe work specified herein. This shal
i ncl ude proof of the m ninumqualifications specified herein.

1.3 DELI VERY AND STORAGE

Equi pnent delivered and placed in storage shall be stored with protection
fromthe weather, humdity and tenperature variation, dirt and dust or
ot her contam nants.

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT

Mat eri al s and equi pnent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of the products and shall be the

manuf acturer's | atest standard design that has been in satisfactory use for
at least 1 year prior to installation. WMaterials and equi pnent shal
conformto the respective publications and other requirenents specified
bel ow and to the applicable requirements of NFPA 70.

2.2 Tel econmmuni cati ons Qutlets

Wal | and desk outlet plates shall cone equi pped with one nodul ar jack.
Modul ar jacks shall neet the requirenents of ANSI/TIA/ El A-568-A. Modul ar
jack pin/pair configuration shall be T568B per ANSI/TIA/ El A-568-A. Modul ar
jacks shall be unkeyed. Faceplates shall be provided and shall be ivory in
color, stainless steel. Qutlet assenblies used in the premni ses

di stribution systemshall consist of nodul ar jacks assenbled into both

si mpl ex and dupl ex outlet assenblies in single or double gang covers. The
nodul ar jacks shall conformto the requirements of ANSI/TIA El A-568-A, and
shall be rated for use with Category 5e cable in accordance with

ANSI / TI A/ El A-568-A-5 and shall neet the Link Test paranmeters as listed in
TIA EIA TSB 67 and suppl emented by ANSI/ Tl A/ El A-568- A-5.

2.3  TELECOWMUNI CATI ONS QUTLET BOXES
El ectrical boxes for tel ecomunication outlets shall be 4-11/16 inch square
by 2-1/8 inches deep with mnimum 3/8 inch deep single or two gang pl aster
ring as shown. Provide a mnimm 3/4 inch conduit.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Syst em conponents and appurtenances shall be installed in accordance with
NFPA 70, manufacturer's instructions and as shown. Penetrations in
fire-rated construction shall be firestopped in accordance with Section
07840 FI RESTOPPING. Conduits and raceways shall be installed in accordance
with Section 16415 ELECTRI CAL WORK, | NTERI OR

3.1.1 Tel econmuni cati ons Raceways
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3.1.1.1 Pul | Cords

Pull cords shall be installed in all tel econmunications conduit outlets
which do not initially have fiber optic cable installed.

-- End of Section --
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