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SECTI ON 01 33 23
SHOP DRAW NGS, PRCDUCT DATA, AND SAMPLES

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

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

Submit for approval, all of the itens specifically nentioned under the
separate sections of the specification, with information sufficient to
evidence full conpliance with contract requirenents. Mterials,
fabricated articles and the like to be installed in permanent work shal
equal those of approved submittals. After an item has been approved, no
change in brand or make will be permtted unl ess:

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

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

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

Forward submittals in sufficient time to permt proper consideration and
approval action by Governnent. Tine subm ssion to assure adequate | ead
time for procurenent of contract - required itenms. Delays attributable
to untinmely and rejected submttals will not serve as a basis for
extendi ng contract tinme for conpletion

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

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

The Governnent reserves the right to require additional subnittals,

whet her or not particularly nmentioned in this contract. If additiona
submi ttals beyond those required by the contract are furni shed pursuant
to request therefor by Contracting O ficer, adjustnment in contract price
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1-8.

1-9.

and time will be nmade in accordance with Articles titled CHANGES (FAR
52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of the GENERAL
CONDI TI ONS

Schedul es called for in specifications and shown on shop draw ngs shal
be submitted for use and informati on of Departnent of Veterans Affairs
and Architect-Engi neer. However, the Contractor shall assune
responsibility for coordinating and verifying schedul es. The Contracting
O ficer and Architect- Engi neer assunes no responsibility for checking
schedul es or |ayout draw ngs for exact sizes, exact nunbers and detail ed
posi tioning of itens.

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

Submit shop drawi ngs, schedul es, manufacturers' literature and data, and
certificates in quadruplicate, except where a greater number is
speci fi ed.

Submittals will receive consideration only when covered by a transmitta

letter signed by Contractor. Letter shall be sent via first class nmil

and shall contain the list of itens, nane of Medical Center, nane of

Contractor, contract nunber, applicable specification paragraph nunbers,

appl i cabl e drawi ng nunbers (and other information required for exact

identification of location for each iten), manufacturer and brand, ASTM
or Federal Specification Nurmber (if any) and such additional infornmation
as may be required by specifications for particular item being
furnished. In addition, catal ogs shall be marked to indicate specific
itenms submitted for approval

1. A copy of letter nust be enclosed with itens, and any itens received
wi thout identification letter will be considered "uncl ai mred goods”
and held for alimted tine only.

2. Each sample, certificate, manufacturers' literature and data shall be
| abel ed to indicate the name and | ocation of the Medical Center, nane
of Contractor, manufacturer, brand, contract nunber and ASTM or
Federal Specification Nunber as applicable and | ocation(s) on
pr oj ect.

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

If submttal sanpl es have been di sapproved, resubmt new sanples as soon

as possible after notification of disapproval. Such new sanpl es shall be

mar ked "Resubnitted Sanple" in addition to containing other previously
specified information required on label and in transmttal letter.
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D. Approved sanples will be kept on file by the Resident Engineer at the
site until conpletion of contract, at which tinme such sanples will be
delivered to Contractor as Contractor's property. Wiere noted in
techni cal sections of specifications, approved sanples in good condition
may be used in their proper locations in contract work. At conpletion of
contract, sanples that are not approved will be returned to Contractor
only upon request and at Contractor's expense. Such request should be
made prior to conpletion of the contract. Di sapproved sanples that are
not requested for return by Contractor will be discarded after
conpl etion of contract.

E. Submittal draw ngs (shop, erection or setting draw ngs) and schedul es,
required for work of various trades, shall be checked before subm ssion
by technically qualified enployees of Contractor for accuracy,
conpl et eness and conpliance with contract requirenents. These draw ngs
and schedul es shall be stanped and signed by Contractor certifying to
such check.

1. For each drawi ng required, submt one | egible photographic paper or
vel | um reproduci bl e.

2. Reproducible shall be full size.
Each drawi ng shall have marked thereon, proper descriptive title,
i ncludi ng Medical Center l|ocation, project nunber, manufacturer's
nunber, reference to contract draw ng nunber, detail Section Nunber,
and Specification Section Nunber.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on
each drawi ng to acconmpdat e approval or disapproval stanp.

5. Submit draw ngs, ROLLED WTHI N A MAILING TUBE, fully protected for
shi pment .

6. One reproducible print of approved or di sapproved shop drawi ngs will
be forwarded to Contractor.

7. Wien work is directly related and involves nore than one trade, shop
drawi ngs shall be submitted to Architect-Engi neer under one cover.

1-10. Sanpl es shop draw ngs, test reports, certificates and nanufacturers
literature and data, shall be submitted for approval to

___Schwab Engi neering___
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(Architect-Engi neer)

1000 E. WAl nut Street, Suite 227
(A/E P. O Address)
_Pasadena, CA 91106

(City, State and Zi p Code)

1-11. At the tine of transmittal to the Architect-Engineer, the Contractor
shal |l al so send a copy of the conplete submittal directly to the
Resi dent Engi neer.
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SECTI ON 03 30 53
( SHORT- FORM) CAST- | N- PLACE CONCRETE

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies cast-in-place structural concrete and nmateri al
and m xes for other concrete.
1.2 RELATED WORK
A. Materials testing and i nspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.
1. 3 TOLERANCES:
A ACl 117.
B. Slab Finishes: ACI 117, F-nunber nethod in accordance with ASTM E1155.
1.4 REGULATORY REQUI REMENTS:
A. ACI SP-66 ACI Detailing Manua
B. ACI 318 - Building Code Requirenents for Reinforced Concrete.
1.5 SUBM TTALS:
A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.
Concrete M x Design
Shop Drawi ngs: Reinforcing steel: Conplete shop draw ngs.

O w

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

only.
B. American Concrete Institute (ACH):

117-10. . ... ... o Specification for Tol erances for Concrete
Construction, Materials and Comentary

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

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

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

305.1-06................ Speci fication for Hot Wather Concreting

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

SP-66-04 ............... ACl Detailing Manua
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Bui | di ng Code Requirenents for Structural
Concrete and Conmentary
Guide to Formmrk for Concrete

C. Anerican Society for Testing And Materials (ASTM:

A185/ A185M 07. . .

AB615/ A615M 09. . .

A996/ A996M 09. . .

C31/ C31m 10. .. ..

C33/C33M 11a. . ..
C39/C39M 12. .. ..

C94/ Co4am 12. . . ..
C143/ C143M 10. ..

C150-11.........
Cl71-07.........

Cl72-10.........

Standard Specification for Steel Wl ded Wre

Rei nforcement, Plain, for Concrete Reinforcenent
Standard Specification for Deforned and Plain
Carbon Steel Bars for Concrete Reinforcement
Standard Specification for Rail Steel and Axle
Steel Deforned Bars for Concrete Reinforcenent
Standard Practice for Making and Curing Concrete
Test Specinens in the Field

Standard Specification for Concrete Aggregates
Standard Test Method for Conpressive Strength of
Cylindrical Concrete Speci nens

St andard Specification for Ready M xed Concrete
Standard Test Method for Slunp of Hydraulic
Cenment Concrete

St andard Specification for Portland Cenent
Standard Specification for Sheet Material for
Curing Concrete

Standard Practice for Sanpling Freshly M xed
Concrete

Standard Test Method for Air Content of Freshly
M xed Concrete by the Volunetric Method
Standard Practice for Making and Curing Concrete
Test Specinens in the Laboratory

Standard Test Method for Air Content of Freshly
M xed Concrete by the Pressure Mt hod

St andard Specification for Air-Entraining

Adm xtures for Concrete

St andard Specification for Lightweight
Aggregates for Structural Concrete

Standard Specification for Chem cal Adm xtures
for Concrete

Standard Specification for Coal Fly Ash and Raw
or Calcined Natural Pozzolan for Use in Concrete
Standard Specification for Preforned Expansion
Joint Fillers for Concrete Paving and Structural
Construction (Non-extruding and Resilient

Bi t um nous Types)
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D4397-10................ St andard Specification for Polyethyl ene Sheeting
for Construction, Industrial and Agricultural
Appl i cations

E1155-96(2008).......... Standard Test Method for Determ ning Fe Fl oor
Fl at ness and F_. Fl oor Level ness Numbers

PART 2 - PRODUCTS
2.1 FORMVE:

Wbod, plywood, nmetal, or other materials, approved by Resident Engineer,
of grade or type suitable to obtain type of finish specified.

2.2 MATERI ALS:

A
B.

" I o mmmo

2 A

o

Portl and Cenment: ASTM C150, Type | or I1I.

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

Coarse Aggregate: ASTM C33, Size 67. Size 467 may be used for footings
and wal s over 300 mm (12 i nches) thick. Coarse aggregate for applied
topping and nmetal pan stair fill shall be Size 7.

Fi ne Aggregate: ASTM C33.

Li ght wei ght Aggregate for Structural Concrete: ASTM C330, Table 1

M xi ng Water: Fresh, clean, and potable.

Air-Entraining Adm xture: ASTM C260.

Chem cal Adm xtures: ASTM C494.

Vapor Barrier: ASTM D4397, 0.25 mm (10 m|.

Rei nforcing Steel: ASTM A615 or ASTM A996, deforned. See structural
drawi ngs for grade.

Wel ded Wre Fabric: ASTM A185.

Expansi on Joint Filler: ASTM D1751.

Sheet Materials for Curing Concrete: ASTM Cl71.

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

P. Liquid Densifier/Sealer: 100 percent active col orl ess aqueous
siliconate solution.

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

A

w

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

Conpressive strength at 28 days shall be not |ess than 25npa 3000 psi.
Establish strength of concrete by testing prior to beginning concreting
operation. Test consists of average of three cylinders nmade and cured in
accordance with ASTM C192 and tested in accordance with ASTM C39.
Maxi mum sl unp for vibrated concrete is 100 mm (4 inches) tested in
accordance with ASTM C143.

Cenent and water factor (See Table I):

TABLE | - CEMENT AND WATER FACTORS FOR CONCRETE

Concrete: Strength Non- Ai r - Ent r ai ned Air-Entrained

M n.

28 Day Conp. M n. Cenent Max. Water M n. Cenent Max. Water

Str. kg/nf (Ibs/c. | ment Ratio kgl n? Cement Ratio

MPa (psi) yd) (I'bs/c. yd)

30 (4000) 3 325 (550) 0. 55 340 (570) 0. 50

25 (3000) &3 280 (470) 0. 65 290 (490) 0.55

F

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

2. Lightweight Structural Concrete. Punp mixes nmay require higher cenent
val ues.

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

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

Air-entrainnent is required for all exterior concrete and as required

for Section 32 05 23, CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS. Air

content shall conformwi th the follow ng tabl es:
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TABLE | - TOTAL Al R CONTENT
FOR VAR QUS SI ZES OF COARSE AGGREGATES ( NORVAL CONCRETE)
Nom nal Maxi mum Si ze of Total Air Content
Coar se Aggregate Per cent age by Vol une
25 mMm (1 in) 312to6 1/2
40 mm (1 1/2 in) 3to6

TABLE Il TOTAL Al R CONTENT
Al R CONTENT OF LI GHTWEI GHT STRUCTURAL CONCRETE

Nom nal Maxi mum si ze of Total Ar Coarse Aggregate, mms (I nches)
Cont ent Per cent age by Vol une
Greater than 10 nm (3/8 in) 4 to 8 10 m (3/8 in) or less 5to 9

2.4 BATCHI NG & M XI NG
A. Store, batch, and mix materials as specified in ASTM C94.

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

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

3. Mxing structural |ightweight concrete: Charge mxer with 2/3 of
total m xing water and all of the aggregate. M x ingredients for not
| ess than 30 seconds in a stationary mxer or not |ess than 10
revol utions at mxing speed in a truck nmixer. Add remaining nixing
wat er and ot her ingredients and continue mi xi ng. Above procedure may
be nmodified as recommended by aggregate producer.

PART 3 - EXECUTI ON
3.1 FORMADRK:
A. Installation conformto ACI 347. Sufficiently tight to hold concrete

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

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

whi ch they may be subj ected.
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B

C

D

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

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

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

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

Inserts, sleeves, and sinilar itens: Flashing reglets, nmasonry ties,

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

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

Construction Tol erances:

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

2. Permissible surface irregularities for various classes of materials
are defined as "finishes" in specification sections covering
i ndividual materials. They are to be distinguished fromtol erances
specified which are applicable to surface irregularities of
structural el enents.

3. 2 REI NFORCEMENT:

Details of concrete reinforcenent, unless otherw se shown, in accordance
with ACl 318 and ACI SP-66. Support and securely tie reinforcing stee
to prevent displacenent during placing of concrete.

3. 3 VAPOR BARRI ER

A

Except where nenbrane waterproofing is required, place interior concrete
sl abs on a continuous vapor barrier

Pl ace 100 nmm (4 inches) of fine granular fill over the vapor barrier to
act as a blotter for concrete slab

Lap joints 150 nm (6 inches) and seal with a conpatible
pressure-sensitive tape.

Pat ch punctures and tears.
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3.4 PLACI NG CONCRETE

A

Renove water from excavations before concrete is placed. Renpve hardened
concrete, debris and other foreign materials frominterior of forns, and
frominside of mxing and conveyi ng equi pment. Cbtain approval of

Resi dent Engi neer before placing concrete. Provide screeds at required
el evations for concrete sl abs.

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

exi sting surfaces shall be roughened and cl eaned free fromall |aitance,
foreign matter, and | ocose particles.

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

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

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

har dened concrete.

Col d weat her placing of concrete: Follow recomendati ons of ACI 306R, to
prevent freezing of thin sections Iess than 300 nm (12 inches) and to
permt concrete to gain strength properly, except that use of cal cium
chloride shall not be permtted without witten approval from Resident
Engi neer.

3.5 PROTECTI ON AND CURI NG

Prot ect exposed surfaces of concrete frompremature drying, wash by rain
or running water, w nd, nmechanical injury, and excessively hot or cold
tenperature. Curing nmethod shall be subject to approval by Resident

Engi neer.

3.6 FORM REMOVAL:

Fornms remain in place until concrete has a sufficient strength to carry
its own weight and | oads supported. Renoval of forns at any tine is the
Contractor's sole responsibility.

3.7 SURFACE PREPARATI ON

| mredi ately after forns have been renmoved and work has been exam ned and
approved by Resident Engineer, renove |oose materials, and patch al
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stone pockets, surface honeyconb, or simlar deficiencies with cenent
nortar made with 1 part portland cenent and 2 to 3 parts sand.
3.8 FI NI SHES:
A. Vertical and Overhead Surface Finishes:

1. Unfinished Areas: Vertical and overhead concrete surfaces exposed in
unfi ni shed areas, above suspended ceilings in manhol es, and other
unfi ni shed areas exposed or concealed will not require additiona
fini shing.

2. Interior and Exterior Exposed Areas (to be painted): Fins, burrs and
simlar projections on surface shall be knocked off flush by
nechani cal nmeans approved by Resi dent Engi neer and rubbed lightly
with a fine abrasive stone or hone. Use an anpl e anount of water
during rubbing w thout working up a lather of nortar or changing
texture of concrete.

3. Interior and Exterior Exposed Areas (finished): Finished areas,
unl ess ot herwi se shown, shall be given a grout finish of uniform
color and shall have a smooth finish treated as fol |l ows:

a. After concrete has hardened and laitance, fins and burrs have been
removed, scrub concrete with wire brushes. O ean stained concrete
surfaces by use of a hone or stone.

b. Apply grout composed of 1 part portland cenment and 1 part clean
fine sand (smaller than 600 micro-m (No. 30) sieve). Wrk grout
into surface of concrete with cork floats or fiber brushes unti
all pits and honeyconb are filled.

c. After grout has hardened, but still plastic, renove surplus grout
wi th a sponge rubber float and by rubbing with clean burl ap.

d. In hot, dry weather use a fog spray to keep grout wet during
setting period. Conplete finish for any area in sane day. Confine
limts of finished areas to natural breaks in wall surface. Do not
| eave grout on concrete surface overnight.

B. Sl ab Finishes:

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

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

3. Float Finish: Ranmps, stair treads, and platforns, both interior and
exterior, equipnent pads, and slabs to receive non-cenentitious
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materials, except as specified, shall be screened and floated to a
snoot h dense finish. After first floating, while surface is stil
soft, surfaces shall be checked for alignment using a strai ghtedge or
tenplate. Correct high spots by cutting down with a trowel or simlar
tool and correct low spots by filling in with material of sane
conposition as floor finish. Renove any surface projections on
floated finish by rubbing or dry grinding. Refloat the slab to a

uni form sandy texture.

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

5. Broom Finish: Finish all exterior slabs, ranps, and stair treads with
a bristle brush nmoistened with clear water after the surfaces have
been fl oat ed.

6. Finished slab flatness (FF) and | evel ness (FL) values conply with the
foll owi ng mnimum requirenents:

Sl ab on grade & Shored suspended Unshor ed suspended sl abs
sl abs
Specified overall value Fe 25/F. 20 Speci fied overall val ue Fe 25
M ni mum | ocal val ue Fe 17/ F. 15 M ni mum | ocal val ue Fr 17

3.9 SURFACE TREATMENTS:
A. Surface treatnents shall be m xed and applied in accordance with
manufacturer's printed instructions.
B. Liquid Densifier/Sealer: Use on all exposed concrete floors and concrete
floors to receive carpeting.
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SECTI ON 13 05 41
SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL COVPONENTS

PART 1 — GENERAL
1.1 DESCRI PTI ON
A. Provide seismc restraint in accordance with the requirenents of this
section in order to maintain the integrity of nonstructural conponents
of the building so that they remain safe and functional in case of
seismc event.
B. The design to resist seismc | oad shall be based on Seism c Design
Cat egories per section 4.0 of the VA Seism c Design Requirenents (H 18-
8) dated August 2013, http://www. cfmva.gov/til/etc/seismc.pdf.

C. Definitions: Non-structural building conmponents are conponents or
systens that are not part of the building s structural system whether

i nside or outside, above or bel ow grade. Non-structural conponents of

bui | di ngs i ncl ude:

1. Architectural Elenents: Facades that are not part of the structura
systemand its shear resistant elenments; cornices and ot her
architectural projections and parapets that do not function
structurally; glazing; nonbearing partitions; suspended ceilings;
stairs isolated fromthe basic structure; cabinets; bookshel ves;
nmedi cal equi pnent; and storage racks.

2. Electrical Elenents: Power and |ighting systens; substations;
swi tchgear and switchboards; auxiliary engine-generator sets;
transfer switches; motor control centers; notor generators; selector
and controller panels; fire protection and al arm systens; specia
life support systens; and tel ephone and conmuni cati on systens.

3. Mechanical Elenents: Heating, ventilating, and air-conditioning
systens; nedical gas systens; plunbing systens; sprinkler systens;
pneurmati c systens; boiler equi pnent and conponents.

4. Transportation El ements: Mechanical, electrical and structura
el ements for transport systens, i.e., elevators and dunbwaiters,

i ncl udi ng hoi sting equi prent and count erwei ghts.
1.3 QUALITY CONTROL:
A. Shop-Drawi ng Preparation:

1. Have seismic-force-restraint shop draw ngs and cal cul ati ons prepared
by a professional structural engi neer experienced in the area of
seismc force restraints. The professional structural engineer shal
be registered in the state where the project is |ocated.
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2. Submit design tables and information used for the design-force
| evel s, stanped and signed by a professional structural engineer
registered in the State where project is |ocated.

B. Coordination:

1. Do not install seismic restraints until seismic restraint subnmittals
are approved by the Resident Engi neer

2. Coordinate and install trapezes or other nulti-pipe hanger systens
prior to pipe installation.

C. Seismic Certification

In structures assigned to IBC Seism c Design Category C, D, E, or F,

per manent equi pnents and conponents are to have Special Seismc

Certification in accordance with requirenments of section 13.2.2 of ASCE

7 except for equi pment that are considered rugged as listed in section

2.2 OSHPD code application notice CAN No. 2-1708A.5, and shall comply

with section 13.2.6 of ASCE 7.

1.4 SUBM TTALS:
A. Submt a coordi nated set of equiprment anchorage drawi ngs prior to
installation including:

1. Description, layout, and location of itens to be anchored or braced
wi th anchorage or brace points noted and di mensi oned.

2. Details of anchorage or bracing at large scale with all nenbers,
parts brackets shown, together with all connections, bolts, welds
etc. clearly identified and specifi ed.

3. Nunerical value of design seisnmc brace | oads.

For expansion bolts, include design |oad and capacity if different
fromthose specified
B. Submit prior to installation, a coordinated set of bracing draw ngs for
seismc protection of piping, with data identifying the various support-
to-structure connections and seismc bracing structural connections,

i ncl ude:

1. Single-line piping diagrans on a fl oor-by-floor basis. Show al
suspended piping for a given floor on the sane plain

2. Type of pipe (Copper, steel, cast iron, insulated, non-insulated,

etc.).

Pi pe contents.

Structural fram ng.

Location of all gravity | oad pipe supports and spacing requirenents.
Nunerical value of gravity | oad reactions.

Location of all seismc bracing.

Nunerical value of applied seisnmc brace | oads.

© N O Ao
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9. Type of connection (Vertical support, vertical support with seismc
brace etc.).

10. Seismc brace reaction type (tension or conpression): Details
illustrating all support and braci ng conponents, nethods of
connections, and specific anchors to be used.

C. Submit prior to installation, bracing drawings for seismc protection of
suspended ductwork and suspended el ectrical and comruni cati on cabl es,

i ncl ude:

1. Details illustrating all support and bracing conponents, nethods of
connection, and specific anchors to be used.

2. Nunerical value of applied gravity and seism c | oads and seismc
| oads acting on support and braci ng conponents.

3. Maxi num spaci ng of hangers and bracing.

4. Seal of registered structural engi neer responsible for design.

D. Submit design cal culations prepared and seal ed by the registered
structural engineer specified above in paragraph 1.3A

E. Submit for concrete anchors, the appropriate | CBC eval uation reports,
OSHPD pre-approvals, or lab test reports verifying conpliance with OSHPD
Interpretation of Regul ati ons 28-6.

1.5 APPLI CABLE PUBLI CATI ONS

A. The Publications listed below (including anendnents, addenda revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. The publications are referenced in text by basic designation

only.
B. American Concrete Institute (ACH):
355.2-07................ Qualification for Post-Installed Mechanica

Anchors in Concrete and Comentary
C. Anerican Institute of Steel Construction (Al SC
Load and Resi stance Factor Design, Volune 1, Second Edition
D. American Society for Testing and Materials (ASTM:

A36/ A36MO08. ............ Standard Specification for Carbon Structura
St eel

A53/ AB3M10. . ........... Standard Specification for Pipe, Steel, Black
and Hot - Di pped, Zinc-Coated, Wl ded and Seanl ess

A307-10................. Standard Specification for Carbon Steel Bolts
and Studs; 60,000 PSI Tensile Strength.

A325-10................. Standard Specification for Structural Bolts,
Steel, Heat Treated, 120/105 ksi M nimum Tensil e
Strength

A325M09................ Standard Specification for High-Strength Bolts

for Structural Steel Joints [Metric]
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A490-10................. Standard Specification for Heat-Treated Steel
Structural Bolts, 150 ksi M nimum Tensile
Strength
AOOM 10................ Standard Specification for High-Strength Steel

T T o mm

Bolts, Casses 10.9 and 10.9.3, for Structural
Steel Joints [Metric]

A500/ A500M 10........... St andard Specification for Col d-Fornmed Wl ded
and Seanl ess Carbon Steel Structural Tubing in
Rounds and Shapes

A501-07................. Speci fication for Hot-Forned Wel ded and Seanl ess
Carbon Steel Structural Tubing

A615/ ABI5M09. .......... Standard Specification for Deforned and Plain
Billet-Steel Bars for Concrete Reinforcenent

A992/ A992M 06. .. ........ Standard Specification for Steel for Structural
Shapes for Use in Building Fram ng

A996/ A996M 09. .. ........ Standard Specification for Rail-Steel and Axel -

Steel Deforned Bars for Concrete
Rei nf or cement
E488-96( R2003).......... Standard Test Method for Strength of Anchors in
Concrete and Masonry El enent
American Society of Civil Engineers (ASCE 7) Latest Edition.
International Building Code (I1BC) Latest Edition
VA Sei smc Design Requirenents, H 18-8, August 2013
Nati onal Uniform Seisnmic Installation Guidelines (NUSIGQ
Sheet Metal and Air Conditioning Contractors National Association
(SMACNA) : Seismic Restraint Manual - Guidelines for Mechanical Systens,
1998 Editi on and Addendum

1. 6 REGULATORY REQUI REMENT:

A
B.

| BC Latest Edition.

Exceptions: The seismic restraint of the following itens nay be onitted:

1. Equi pment wei ghing | ess than 400 pounds, which is supported directly
on the floor or roof.

2. Equi pnrent wei ghing | ess than 20 pounds, which is suspended fromthe
roof or floor or hung froma wall.

3. Gas and nedical piping |less than 2 “inches inside dianeter.
Piping in boiler plants and equi pnent roons |ess than 1 % inches
i nsi de dianeter.

5. Al other piping less than 2 % inches inside dianeter, except for
automatic fire suppression systens.
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6. Al piping suspended by individual hangers, 12 inches or less in
length fromthe top of pipe to the bottomof the support for the
hanger .
7. Al electrical conduits, less than 2 Y% inches inside dianeter.
Al'l rectangular air handling ducts | ess than six square feet in
cross sectional area.
9. Al round air handling ducts |less than 28 inches in dianeter.
10. All ducts suspended by hangers 12 inches or less in length fromthe
top of the duct to the bottom of support for the hanger
PART 2 — PRODUCTS
2.1 STEEL:
Structural Steel: ASTM A36 // A36M// A992 //.
Structural Tubing: ASTM A500, G ade B.
Structural Tubing: ASTM A501.
St eel Pipe: ASTM A53/ A53M G ade B.
. Bolts & Nuts: ASTM// A307 // A325 // A325M// A490 // A490M//.
2.2 CAST-1 N- PLACE CONCRETE
A. Concrete: 28 day strength, f'c =// 25 MPa (3,000 psi) // 30 MPa (4,000
psi) // xx MPa 5000 ps
B. Reinforcing Steel: ASTM A615/615M or ASTM A996/ A996M def or med.
PART 3 — EXECUTI ON
3.1 CONSTRUCTI ON, GENERAL:
A. Provide equi pnent supports and anchoring devices to withstand the
seism c design forces, so that when seismc design forces are applied,
t he equi pnent cannot displace, overturn, or becone inoperable.
B. Provi de anchorages in confornmance with recomendati ons of the equi pnent
manuf acturer and as shown on approved shop draw ngs and cal cul ati ons.
C. Construct seismc restraints and anchorage to allow for thernal

moOowP»

expansi on.
D. Testing Before Final I|nspection:
1. Test 10-percent of anchors in masonry and concrete per ASTM E488, and
ACl 355.2 to determine that they neet the required | oad capacity. If
any anchor fails to neet the required |oad, test the next 20
consecutive anchors, which are required to have zero failure, before
resum ng the 10-percent testing frequency.
2. Before scheduling Final Inspection, subnmt a report on this testing
i ndi cating the nunmber and | ocation of testing, and what anchor-| oads
wer e obt ai ned.
3.2 EQUI PMENT RESTRAI NT AND BRACI NG
A. See drawi ngs for equipnent to be restrained or braced.
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3.3 MECHANI CAL DUCTWORK AND PI PI NG BO LER PLANT STACKS AND BREACHI NG,
ELECTRI CAL BUSWAYS, CONDUI TS, AND CABLE TRAYS; AND TELECOVMUNI CATI ON W RES AND
CABLE TRAYS

A

Support and brace mechani cal ductwork and piping; electrical busways,
conduits and cable trays; and tel econmunication wires and cable trays

i ncludi ng boiler plant stacks and breeching to resist directional forces
(lateral, longitudinal and vertical).

Brace duct and breeching branches with a mnimum of 1 brace per branch.
Provi de supports and anchoring so that, upon application of seisnmc
forces, piping remains fully connected as operabl e systens which wll

not displace sufficiently to danage adj acent or connecting equi pnent, or
bui | di ng nenbers.

D. Seismc Restraint of Piping:

E

1. Design criteria:
a. Piping resiliently supported: Restrain to support 120 -percent of
t he wei ght of the systens and conponents and contents.
b. Piping not resiliently supported: Restrain to support 60 -percent
of the weight of the system conponents and contents.

2. Provide seismic restraints according to one of the follow ng options:
Pi pi ng Connections: Provide flexible connections where pipes connect to
equi pnment. Make the connections capable of accommpdating rel ative
di fferential novenents between the pipe and equi pnent under conditions
of earthquake shaki ng.

3.7 STORAGE RACKS, CABINETS, AND BOOKCASES

A

Install storage racks to w thstand earthquake forces and anchored to the
floor or laterally braced fromthe top to the structural el enents.
Anchor nedi cal supply cabinets to the floor or walls and equip themwth
properly engaged, |ockable |atches.
Anchor filing cabinets that are nore than 2 drawers high to the floor or
wal I's, and equip all drawers with properly engaged, |ockable |atches.
Anchor bookcases that are nore than 30 inches high to the floor or
wal I s, and equip any doors with properly engaged, |ockable |atches.
---END- - -
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SECTI ON 01 45 29
TESTI NG LABORATORY SERVI CES

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies materials testing activities and inspection
services required during project construction to be provided by a
Testing Laboratory retained by the Departnment of Veterans Affairs
1.2 APPLI CABLE PUBLI CATI ONS
A. 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.
B. American Association of State H ghway and Transportation Oficials

( AASHTO) :

T27-11. .. .. St andard Met hod of Test for Sieve Anal ysis of
Fi ne and Coarse Aggregates

T96-02 (R2006).......... Standard Met hod of Test for Resistance to

Degradati on of Small-Size Coarse Aggregate by
Abrasion and Inpact in the Los Angel es Machi ne

T99-10. ... ... .. St andard Met hod of Test for Misture-Density
Rel ations of Soils Using a 2.5 Kg (5.5 Ib.)
Ramrer and a 305 mm (12 in.) Drop

T104-99 (R2007)......... St andard Met hod of Test for Soundness of
Aggregate by Use of Sodi um Sul fate or Magnesi um
Sul fate

T180-10................. St andard Met hod of Test for Misture-Density

Rel ati ons of Soils using a 4.54 kg (10 I b.)
Ramrer and a 457 mm (18 in.) Drop
T191-02(R2006).......... Standard Method of Test for Density of Soil In-
Pl ace by the Sand- Cone Met hod
C. Anerican Concrete Institute (AC):

506. 4R-94 (R2004)....... Gui de for the Evaluation of Shotcrete
D. Amrerican Society for Testing and Materials (ASTM:
A325-10................. Standard Specification for Structural Bolts,

Steel, Heat Treated, 120/105 ksi M ni mum
Tensile Strength

A370-12. ... ... ... .. Standard Test Methods and Definitions for
Mechani cal Testing of Steel Products
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A416/ AA16M 10. .

A490-12........

C31/ C31m 10. . ..

C33/C33M 11a. . .
C39/ C39m 12. . ..

C109/ C109M 11b.

C136-06........

C138/ C138M 10b.

C140-12........

C143/ C143M 10a.

Cl172/ C172M 10. .

C173/ C173M 10b.

C330/ C330M 09. .

C567/ C567M 11. .

Cr80-11........

C1019-11.......

C1064/ C1064M 11

Wast e and Vent Piping VA 605-16-601

Standard Specification for Steel Strand,

Uncoat ed Seven-Wre for Prestressed Concrete
Standard Specification for Heat Treated Steel
Structural Bolts, 150 ksi M ninum Tensil e
Strength

Standard Practice for Mking and Curing
Concrete Test Specinmens in the Field

Standard Specification for Concrete Aggregates
St andard Test Method for Conpressive Strength
of Cylindrical Concrete Specinens

Standard Test Method for Conpressive Strength
of Hydraulic Cenent Mrtars

St andard Test Method for Sieve Analysis of Fine
and Coarse Aggregates

Standard Test Method for Density (Unit Weight),
Yield, and Air Content (Gravinmetric) of
Concrete

Standard Test Methods for Sanpling and Testing
Concrete Masonry Units and Related Units
Standard Test Method for Slunp of Hydraulic
Cenment Concrete

Standard Practice for Sanpling Freshly M xed
Concrete

Standard Test Method for Air Content of freshly
M xed Concrete by the Volunetric Method

St andard Specification for Lightweight
Aggregates for Structural Concrete

Standard Test Method for Density Structural

Li ght wei ght Concrete

Standard Test Method for Pre-construction and
Construction Evaluation of Mdirtars for Plain
and Reinforced Unit Masonry

St andard Test Method for Sanpling and Testing
G out

Standard Test Method for Tenperature of Freshly
M xed Portland Cement Concrete
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Cl077-11c............... Standard Practice for Agencies Testing Concrete
and Concrete Aggregates for Use in Construction

and Criteria for Testing Agency Eval uation

Cl314-11a............... St andard Test Method for Conpressive Strength
of Masonry Prisns

D422-63(2007) . .......... Standard Test Method for Particle-Size Analysis
of Soils

D698-07el............... St andard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort

D1140-00(2006).......... Standard Test Methods for Ampunt of Material in
Soils Finer than No. 200 Sieve

D1143/D1143M 07el....... Standard Test Methods for Deep Foundations
Under Static Axial Conpressive Load

D1188-07el.............. Standard Test Method for Bulk Specific Gavity

and Density of Conpacted Bitum nous M xtures
Usi ng Coated Sanpl es

D1556-07................ Standard Test Method for Density and Unit
Wei ght of Soil in Place by the Sand-Cone Mt hod
D1557-09................ St andard Test Methods for Laboratory Compaction

Characteristics of Soil Using Mddified Effort
(56,000ft Ibf/ft3 (2,700 KNm nB))

D2166-06................ Standard Test Method for Unconfined Conpressive
Strength of Cohesive Soil

D2167-08) . .............. Standard Test Method for Density and Unit
Wei ght of Soil in Place by the Rubber Ball oon
Met hod

D2216-10................ Standard Test Methods for Laboratory

Det ermi nation of Water (Misture) Content of
Soil and Rock by Mass

D2974-07a. .. ............ Standard Test Methods for Misture, Ash, and
Organic Matter of Peat and O her Organic Soils
D3666-11................ St andard Specification for M nimum Requirenents

for Agencies Testing and | nspecting Road and
Pavi ng Materials

D3740-11................ Standard Practice for M ni mum Requirenents for
Agenci es Engaged in Testing and/or |nspection
of Soil and Rock as used in Engi neering Design

and Construction
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E

D6938-10................ Standard Test Method for In-Place Density and
Water Content of Soil and Soil - Aggregate by
Nucl ear Met hods (Shal | ow Dept h)

E94-04(2010)............ St andard CGui de for Radi ographi ¢ Exam nation

E164-08................. Standard Practice for Contact U trasonic
Testing of Weldnents

E329-11c................ Standard Specification for Agencies Engaged in
Construction I nspection, Testing, or Specia
| nspection

E543-09................. St andard Specification for Agencies Perform ng

Non- Destructive Testing

E605-93(R2011).......... Standard Test Methods for Thickness and Density
of Sprayed Fire Resistive Material (SFRM
Applied to Structural Menbers

E709-08................. Standard Guide for Magnetic Particle
Exam nati on
E1155-96(R2008)......... Det erm ning FF Fl oor Flatness and FL Fl oor

Level ness Nunbers
Ameri can Wl ding Society (AWS):
D1.D1.1M10............. Structural Wel ding Code- Stee

1. 3 REQUI REMENTS:

A

Accreditation Requirenents: Construction materials testing |aboratories
nmust be accredited by a | aboratory accreditation authority and will be
required to submt a copy of the Certificate of Accreditation and Scope
of Accreditation. The | aboratory’ s scope of accreditation rmust include
t he appropriate ASTM standards (i.e.; E329, Cl1077, D3666, D3740, A880,
E543) listed in the technical sections of the specifications.
Laboratories engaged in Hazardous Materials Testing shall neet the
requi renents of OSHA and EPA. The policy applies to the specific

| aboratory performng the actual testing, not just the “Corporate
Ofice.”

I nspection and Testing: Testing |aboratory shall inspect materials and
wor kmanshi p and performtests described herein and additional tests
requested by Resident Engineer. Wen it appears nmaterials furnished, or
wor k perfornmed by Contractor fail to neet construction contract

requi renents, Testing Laboratory shall direct attention of Resident

Engi neer to such failure.

01 45 29 - 4



VA Loma Linda Heal thcare System January 20, 2017
Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

C

D

Witten Reports: Testing |laboratory shall submt test reports to

Resi dent Engi neer, Contractor, unless other arrangenents are agreed to
in witing by the Resident Engineer. Submit reports of tests that fai
to nmeet construction contract requirenents on col ored paper

Verbal Reports: G ve verbal notification to Resident Engineer

i mediately of any irregularity.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON
3.1 EARTHWORK:

A

B

CGeneral : The Testing Laboratory shall provide qualified personnel
materials, equipment, and transportation as required to performthe
services identified/required herein, within the agreed to schedul e
and/or tine frame. The work to be perforned shall be as identified

herein and shall include but not be limted to the foll ow ng:
1. OQoserve fill and subgrades during proof-rolling to eval uate
suitability of surface material to receive fill or base course.

Provi de recommendati ons to the Resident Engi neer regarding
suitability or unsuitability of areas where proof-rolling was
observed. Where unsuitable results are observed, w tness excavation
of unsuitable material and recomrend to Resident Engi neer extent of
renoval and replacenent of unsuitable materials and observe proof -
rolling of replaced areas until satisfactory results are obtained.

2. Provide full time observation of fill placenent and conpaction and
field density testing in building areas and provide full tine
observation of fill placenent and conpaction and field density
testing in pavement areas to verify that earthwork conpaction
obtained is in accordance with contract docunents.

3. Provide supervised geotechnical technician to inspect excavation,
subsurface preparation, and backfill for structural fill.

Testing Compacti on:

1. Determnmine nmaxi mum density and opti mum noi sture content for each type
of fill, backfill and subgrade material used, in conpliance with
ASTM D1557.

2. Make field density tests in accordance with the prinmary testing
nmet hod foll owi ng ASTM D6938 wherever possible. Field density tests
utilizing ASTM D1556, or ASTM D2167 shall be utilized on a case by
case basis only if there are problens with the validity of the
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results fromthe primary nmethod due to specific site field
conditions. Should the testing | aboratory propose these alternative
nmet hods, they shoul d provide satisfactory explanation to the

Resi dent Engi neer before the tests are conduct ed.

a. Building Slab Subgrade: At |east one test of subgrade for every
185 n? (2000 square feet) of building slab, but in no case fewer
than three tests. In each conpacted fill |ayer, performone test
for every 185 nt (2000 square feet) of overlaying building slab
but in no case fewer than three tests.

b. Foundation Wall Backfill: One test per 30 m (100 feet) of each
| ayer of conpacted fill but in no case fewer than two tests.

c. Pavenent Subgrade: One test for each 335 n? (400 square yards),
but in no case fewer than two tests.

d. Curb, CGutter, and Sidewal k: One test for each 90 m (300 feet),
but in no case fewer than two tests.

e. Trenches: One test at nmaxi mum 30 m (100 foot) intervals per 1200
nm (4 foot) of vertical |ift and at changes in required density,
but in no case fewer than two tests.

f. Footing Subgrade: At |east one test for each |ayer of soil on
whi ch footings will be placed. Subsequent verification and
approval of each footing subgrade nmay be based on a visua
conpari son of each subgrade with related tested subgrade when
acceptabl e to Resident Engineer. In each conpacted fill |ayer
bel ow wal | footings, performone field density test for every 30
m (100 feet) of wall. Verify subgrade is level, all |oose or
di sturbed soils have been renoved, and correl ate actual soi
conditions observed with those indicated by test borings.

C. Fill and Backfill Material G adation: One test for gradation of fil
and backfill material shall be deternined by soil engineer
D. Testing for Footing Bearing Capacity: Evaluate if suitable bearing
capacity material is encountered in footing subgrade.
E. Testing Materials: Test suitability of on-site and off-site borrow as
directed by Resident Engi neer
3.2 FOUNDATI ON PI LES: NOT USED
3.3 FOUNDATI ON CAI SSONS: NOT USED
3.4 LANDSCAPI NG NOT USED
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3. 8 CONCRETE:
A. Batch Plant Inspection and Materials Testing:

1. Perform continuous batch plant inspection until concrete quality is
established to satisfaction of Resident Engineer with concurrence of
Contracting Oficer and perform periodic inspections thereafter as
det ermi ned by Resi dent Engi neer

2. Periodically inspect and test batch proportioning equi pnent for
accuracy and report deficiencies to Resident Engi neer

3. Sanple and test mx ingredients as necessary to insure conpliance
wi th specifications.

4. Sanple and test aggregates daily and as necessary for noisture
content. Test the dry rodded wei ght of the coarse aggregate whenever
a sieve analysis is nade, and when it appears there has been a
change in the aggregate.

5. Certify, in duplicate, ingredients and proportions and anounts of

ingredients in concrete conformto approved trial mxes. \Wen
concrete is batched or mixed off inmrediate building site, certify
(by signing, initialing or stanping thereon) on delivery slips
(duplicate) that ingredients in truck-load m xes conformto
proportions of aggregate weight, cement factor, and water-cenent

rati o of approved trial m xes.

B. Field Inspection and Materials Testing:

1

Provide a technician at site of placenment at all tinmes to perform
concrete sanpling and testing.

Revi ew the delivery tickets of the ready-m x concrete trucks
arriving on-site. Notify the Contractor if the concrete cannot be
placed within the specified time limts or if the type of concrete
delivered is incorrect. Reject any |loads that do not conply with the
Specification requirenents. Rejected |loads are to be renpved from
the site at the Contractor’s expense. Any rejected concrete that is
pl aced will be subject to renoval

Take concrete sanples at point of placement in accordance with ASTM
C172. Mol d and cure conpression test cylinders in accordance with
ASTM C31. Make at |east three cylinders for each 40 n® (50 cubic
yards) or l|less of each concrete type, and at |east three cylinders
for any one day's pour for each concrete type. After good concrete

quality control has been established and nmai ntai ned as determ ned by
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Resi dent Engi neer nake three cylinders for each 80 n® (100 cubic
yards) or |less of each concrete type, and at |east three cylinders
fromany one day's pour for each concrete type. Label each cylinder
with an identification nunmber. Resident Engi neer may require
additional cylinders to be nolded and cured under job conditions.

4. Performslunp tests in accordance with ASTM Cl43. Test the first
truck each day, and every tine test cylinders are nade. Test punped
concrete at the hopper and at the di scharge end of the hose at the
begi nni ng of each day’s punping operations to determ ne change in
sl unp.

5. Determine the air content of concrete per ASTM Cl73. For concrete
required to be air-entrained, test the first truck and every 20 n#
(25 cubic yards) thereafter each day. For concrete not required to
be air-entrained, test every 80 n® (100 cubic yards) at random For
punped concrete, initially test concrete at both the hopper and the
di scharge end of the hose to determine change in air content.

6. If slunp or air content fall outside specified limts, make anot her
test inmmediately from another portion of sane batch.

7. Performunit weight tests in conmpliance with ASTM C138 for nornma
wei ght concrete and ASTM C567 for |ightweight concrete. Test the
first truck and each tine cylinders are nade.

8. Notify laboratory technician at batch plant of mix irregularities
and request materials and proportioning check

9. Verify that specified m xi ng has been acconpli shed.

10. Environnmental Conditions: Determ ne the tenperature per ASTM Cl1064
for each truckl oad of concrete during hot weather and col d weat her
concreting operations:

a. Wihen anbient air tenperature falls below 4.4 degrees C (40
degrees F), record maxi mum and minimum air tenperatures in each
24 hour period; record air tenperature inside protective
encl osure; record mninumtenperature of surface of hardened
concrete.

b. When anbient air tenperature rises above 29.4 degrees C (85
degrees F), record maxi mum and minimum air tenperature in each 24
hour period; record minimumrelative humdity; record maxi mum
wi nd velocity; record maxi numtenperature of surface of hardened

concrete.
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11. Inspect the reinforcing steel placenent, including bar size, bar
spaci ng, top and bottom concrete cover, proper tie into the chairs,
and grade of steel prior to concrete placement. Submt detail ed
report of observations.

12. Observe conveying, placenent, and consolidation of concrete for
conformance to specifications.

13. Observe condition of forned surfaces upon renoval of formaork prior
to repair of surface defects and observe repair of surface defects.

14. Observe curing procedures for conformance with specifications,
record dates of concrete placenent, start of prelimnary curing,
start of final curing, end of curing period.

15. Observe preparations for placenment of concrete:

a. |Inspect handling, conveying, and placing equi pnent, inspect
vi brating and conpacti on equi prment.

b. Inspect preparation of construction, expansion, and isolation
joints.

16. Observe preparations for protection from hot weather, cold weather,
sun, and rain, and preparations for curing.

17. Observe concrete m xing:

a. Monitor and record amount of water added at project site.
b. Observe m ni num and nmaxi num m xi ng ti nmes.

18. Measure concrete flatwork for |evel ness and flatness as foll ows:

a. Perform Floor Tol erance Measurements Fg and F_ in accordance with
ASTM E1155. Cal cul ate the actual overall F- numbers using the
i nferior/superior area nethod.

b. Performall floor tolerance neasurenments within 48 hours after
slab installation and prior to renmoval of shoring and for mwork.

c. Provide the Contractor and the Resident Engineer with the results
of all profile tests, including a running tabulation of the
overall Fr and F_ values for all slabs installed to date, within
72 hours after each slab installation

19. Ot her inspections:
a. Grouting under base plates.
b. Grouting anchor bolts and reinforcing steel in hardened concrete.
C. Laboratory Tests of Field Sanples:

1. Test conpression test cylinders for strength in accordance with ASTM

C39. For each test series, test one cylinder at 7 days and one

cylinder at 28 days. Use remaining cylinder as a spare tested as
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directed by Resident Engineer. Conpile |aboratory test reports as

foll ows: Conpressive strength test shall be result of one cylinder,

except when one cylinder shows evidence of inproper sanpling,

nmol di ng or testing, in which case it shall be discarded and strength

of spare cylinder shall be used.

2. Make weight tests of hardened |ightweight structural concrete in
accordance with ASTM C567.
3. Furnish certified conpression test reports (duplicate) to Resident

Engi neer. In test report, indicate the follow ng informtion:

a. Cylinder identification nunber and date cast.

b. Specific location at which test sanples were taken

c. Type of concrete, slunmp, and percent air

d. Compressive strength of concrete in MPa (psi).

e. Weight of |ightweight structural concrete in kg/n® (pounds per
cubic feet).

f. Weat her conditions during placing.

g. Tenperature of concrete in each test cylinder when test cylinder
was nol ded.

h. Maxi mum and m ni mum anbi ent tenperature during placing.

i. Ambient tenperature when concrete sanple in test cylinder was
t aken.

j. Date delivered to | aboratory and date tested.

3.9 RElI NFORCEMENT:

w W W w w

A. Review m Il test reports furnished by Contractor.
B. Make one tensile and one bend test in accordance with ASTM A370 from

each pair of sanpl es obtained.

Witten report shall include, in addition to test results, heat nunber,
manuf acturer, type and grade of steel, and bar size.

Performtension tests of mechanical and wel ded splices in accordance
with ASTM A370.

.10 SHOTCRETE: NOT USED

.11 PRESTRESSED CONCRETE: NOT USED

.12 ARCHI TECTURAL PRECAST CONCRETE: NOT USED
.13 MASONRY: NOT USED

.14 STRUCTURAL STEEL:

A. General: Provide shop and field inspection and testing services to

certify structural steel work is done in accordance with contract
docunents. Wl ding shall conformto AWS D1.1 Structural Welding Code.
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B. Prefabrication Inspection

1. Review design and shop detail drawi ngs for size, length, type and

| ocation of all welds to be nmde.

2. Approve wel ding procedure qualifications either by pre-qualification

or

by wi tnessing qualifications tests.

Approve wel der qualifications by certification or retesting.

Approve procedure for control of distortion and shrinkage stresses.

Approve procedures for welding in accordance with applicable
sections of AWS D1. 1.
C. Fabrication and Erection:

1. Weld Inspection:

a.

I nspect wel di ng equi pnrent for capacity, maintenance and wor ki ng

condi tion.

Verify specified el ectrodes and handling and storage of

el ectrodes in accordance with AW DL. 1.

I nspect preparation and assenbly of materials to be wel ded for

conformance with AWS D1. 1.

I nspect preheating and interpass tenperatures for conformance

with AWS DI. 1.

Measure 25 percent of fillet welds.

Wel di ng Magnetic Particle Testing: Test in accordance with ASTM

E709 for a m ni num of:

1) 20 percent of all shear plate fillet welds at random fina
pass only.

2) 20 percent of all continuity plate and bracing gusset plate
fillet welds, at random final pass only.

3) 100 percent of tension nmenber fillet welds (i.e., hanger
connection plates and other simlar connections) for root and
final passes.

4) 20 percent of length of built-up colum nenber partia
penetration and fillet welds at random for root and fina
passes.

5) 100 percent of length of built-up girder menber partia
penetration and fillet welds for root and final passes.

Wel di ng U trasonic Testing: Test in accordance with ASTM E164 and

AWS D1.1 for 100 percent of all full penetration welds, braced

and norment frame columm splices, and a mni mum of 20 percent of

all other partial penetration colum splices, at random

01 45 29 - 11



VA Loma Linda Heal thcare System January 20, 2017
Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

h. Vel di ng Radi ographi c Testing: Test in accordance with ASTM E94,
and AWs D1.1 for 5 percent of all full penetration welds at
random Radi ographic testing only for very large jobs or those
with conplicated full penetration welds

i. Verify that correction of rejected welds are made in accordance
with AWS D1. 1.

j. Testing and inspection do not relieve the Contractor of the
responsibility for providing materials and fabrication procedures
in conpliance with the specified requirenents.

2. Bo

a. I nspect high-strength bolted connections in accordance Al SC
Specifications for Structural Joints Using ASTM A325 or A490
Bol t s.

t I nspection:

b. Slip-Critical Connections: |Inspect 10 percent of bolts, but not
less than 2 bolts, selected at randomin each connection in
accordance with Al SC Specifications for Structural Joints Using
ASTM A325 or A490 Bolts. Inspect all bolts in connection when one
or nore are rejected.

c. Fully Pre-tensioned Connections: Inspect 10 percent of bolts, but
not less than 2 bolts, selected at randomin 25 percent of
connections in accordance with Al SC Specification for Structura
Joi nts Using ASTM A325 or A490 Bolts. Inspect all bolts in
connection when one or nore are rejected.

d. Bolts installed by turn-of-nut tightening may be inspected with
cal i brated wench when visual inspection was not performed during
ti ght eni ng.

e. Snug Tight Connections: Inspect 10 percent of connections
verifying that plies of connected el enents have been brought into
snug contact.

f. Inspect field erected assenblies; verify locations of structura
steel for plunbness, level, and alignnent.

D. Submit inspection reports, record of welders and their certification,
and identification, and instances of nonconpliance to Resident

Engi neer.

3. 15 STEEL DECKI NG NOT USED
3. 16 SHEAR CONNECTOR STUDS: NOT USED
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3. 17 SPRAYED- ON FI REPROCFI NG

A

Provide field inspection and testing services to certify sprayed-on
fireproofing has been applied in accordance with contract docunents.
otain a copy of approved submttals from Resident Engineer.

Use approved installation in test areas as criteria for inspection of

wor k.

Test sprayed-on fireproofing for thickness and density in accordance

wi th ASTM E605.

1. Thickness gauge specified in ASTM E605 may be nodified for pole
ext ension so that overhead sprayed material can be reached from
floor.

Location of test areas for field tests as foll ows:

1. Thickness: Sel ect one bay per floor, or one bay for each 930 n?
(10, 000 square feet) of floor area, whichever provides for greater
nunber of tests. Take thickness determ nations from each of
followi ng |l ocations: Metal deck, beam and col um.

2. Density: Take density determ nations fromeach floor, or one test
fromeach 930 nt (10,000 square feet) of floor area, whichever
provi des for greater nunber of tests, fromeach of the follow ng
areas: Underside of netal deck, beam flanges, and beam web.

Submit inspection reports, certification, and instances of

nonconpl i ance to Resi dent Engi neer

3.18 TYPE OF TEST:

Approxi mat e Nunber of Tests Required

Ear t hwor k:

Laborat ory Conpaction Test, Soils:

(ASTM D1557)

Field Density, Soils (AASHTO T191, T205, or T238)
Penetration Test, Soils

Landscapi ng:

Topsoi |l Test

Aggr egat e Base:
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Laborat ory Conpaction, (ASTM D1557)

Fi el d Density, (ASTM D1556)

Aggregat e, Base Course Gradation (AASHTO T27)
Wear (AASHTO T96)

Soundness (AASHTO T104)

D. Asphalt Concrete:
Field Density, ASTM D1188
Aggregate, Asphalt Concrete Gradation (AASHTO T27)
Wear (AASHTO T96)
Soundness (AASHTO T104)

E. Concrete:
Maki ng and Curing Concrete Test Cylinders (ASTM C31)
Conpressive Strength, Test Cylinders (ASTM C39)
Concrete Slunp Test (ASTM C143)
Concrete Air Content Test (ASTM C173)
Unit Weight, Lightweight Concrete (ASTM C567)
Aggregate, Normal Weight: G adation (ASTM C33)
Del et eri ous Substances (ASTM C33)
Soundness (ASTM C33)
Abr asi on (ASTM C33)
Aggregat e, Lightweight Gadation (ASTM C330)
Del et eri ous Substances (ASTM C330)
Unit Weight (ASTM C330)
Fl at ness and Level ness Readi ngs (ASTM E1155) (nunber of days)

F. Reinforcing Steel:
Tensil e Test (ASTM A370)
Bend Test (ASTM A370)
Mechani cal Splice (ASTM A370)
Wl ded Splice Test (ASTM A370)

G Shotcrete:
Taki ng and Curing Test Cores (ACI 506)

Conpressive Strength, Test Cores (ACH 506)

H. Prestressed Concrete:
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Testing Strands (ASTM A416)

. Masonry:
Maki ng and Curing Test Cubes (ASTM C109)
Conpressive Strength, Test Cubes (ASTM C109)
Sanpling and Testing Mortar, Conp. Strength (ASTM C780)
Sanpling and Testing Grout, Conp. Strength (ASTM C1019)
Masonry Unit, Conpressive Strength (ASTM C140)
Prism Tests (ASTM C1314)
J. Structural Steel:
U trasonic Testing of Welds (ASTM E164)
Magnetic Particle Testing of Welds (ASTM E709)
Radi ographic Testing of Welds (ASTM E94)

K. Sprayed-On Fireproofing:
Thi ckness and Density Tests (ASTM E605)

L. I nspection:
Techni cal Personnel (Man-days)
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SECTI ON 07 84 00
FI RESTOPPI NG

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

Provi de UL or equival ent approved firestopping systemfor the closures
of openings in walls, floors, and roof decks agai nst penetration of
flame, heat, and snoke or gases in fire resistant rated construction.
Provide UL or equival ent approved firestopping systemfor the closure
of openings in walls against penetration of gases or snoke in snoke
partitions.

1.2 RELATED WORK

A

Seal ants and application: Section 07 92 00, JO NT SEALANTS.

1.3 SUBM TTALS

A

G

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

Installer qualifications.

I nspector qualifications.

Manuf acturers literature, data, and installation instructions for type
of firestopping and snoke stoppi ng used.

List of FM UL, or WH cl assification nunber of systens install ed.
Certified | aboratory test reports for ASTM E814 tests for systems not
listed by FM UL, or WH proposed for use.

Submit certificates frommanufacturer attesting that firestopping
materials conmply with the specified requirenents.

1.4 DELI VERY AND STORAGE

A

B

Deliver materials in their original unopened containers with
manuf acturer’s name and product identification
Store in a location providing protection from damge and exposure to

t he el ements.

1.5 QUALITY ASSURANCE

A

FM UL, or WH or other approved | aboratory tested products will be
accept abl e.

Installer Qualifications: A firmthat has been approved by FM d oba
according to FM d obal 4991 or been evaluated by UL and found to conply
with U''s “Qualified Firestop Contractor Program Requirements.” Submit
qualification data.

I nspector Qualifications: Contractor to engage a qualified inspector to
performinspections and final reports. The inspector to neet the
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criteria contained in ASTM E699 for agencies involved in quality
assurance and to have a mninum of two years’ experience in
construction field inspections of firestopping systens, products, and
assenblies. The inspector to be conmpletely independent of, and divested
from the Contractor, the installer, the manufacturer, and the supplier

of material or item being inspected. Submit inspector qualifications.

1.6 APPLI CABLE PUBLI CATI ONS

A

Publications listed below forma part of this specification to the
extent referenced. Publications are referenced in the text by the basic
desi gnati on only.

ASTM I nternati onal (ASTM:

E84-14.................. Surface Burning Characteristics of Building
Material s
E699-09................. Standard Practice for Evaluation of Agencies

I nvol ved in Testing, Quality Assurance, and

Eval uati ng of Buil di ng Components

E814-13a................ Fire Tests of Through-Penetration Fire Stops
E2174-14................ Standard Practice for On-Site Inspection of
Install ed Firestops
E2393-10a............... Standard Practice for On-Site |Inspection of

Installed Fire Resistive Joint Systens and
Perineter Fire Barriers

FM @ obal (FM:

Annual |ssue Approval Guide Building Mterials

4991-13.. ... .. ... ... Approval of Firestop Contractors

Underwriters Laboratories, Inc. (UL):

Annual |ssue Building Materials Directory

Annual |ssue Fire Resistance Directory

723-10(2008)............ Standard for Test for Surface Burning
Characteristics of Building Materials
1479-04(R2014) .. ..... ... Fire Tests of Through-Penetration Firestops

Intertek Testing Services - Warnock Hersey (ITS-WH):

Annual |ssue Certification Listings

Envi ronnmental Protection Agency (EPA):

40 CFR 59(2014)......... Nati onal Vol atile Organic Conmpound Em ssion

St andards for Consuner and Commercial Products
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PART 2 - PRODUCTS
2.1 FI RESTOP SYSTEMS:

A. Provide either factory built (Firestop Devices) or field erected
(through-Penetration Firestop Systens) to forma specific building
system mai ntaining required integrity of the fire barrier and stop the
passage of gases or snoke. Firestop systens to accombdate buil di ng
noverrents wi thout inpairing their integrity.

B. Through-penetration firestop systens and firestop devices tested in
accordance with ASTM E814 or UL 1479 using the "F' or "T" rating to
mai ntain the sane rating and integrity as the fire barrier being
sealed. "T" ratings are not required for penetrations snaller than or
equal to 101 mm (4 in.) nominal pipe or 0.01 sq. m (16 sq. in.) in
overall cross sectional area.

C. Firestop sealants used for firestopping or snoke sealing to have the
foll owi ng properties:

1. Contain no flamrabl e or toxic sol vents.

2. Rel ease no dangerous or flammabl e out gassing during the drying or
curing of products.

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

4. \When installed in exposed areas, capable of being sanded and
finished with simlar surface treatnents as used on the surrounding
wal | or floor surface.

D. Firestopping systemor devices used for penetrations by gl ass pipe,
pl astic pipe or conduits, unenclosed cables, or other non-netallic
materials to have foll owi ng properties:

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

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

E. Maxi mum fl ame spread of 25 and snoke devel opnent of 50 when tested in
accordance with ASTM E84 or UL 723. Material to be an approved
firestopping material as listed in UL Fire Resistance Directory or by a
national ly recogni zed testing | aboratory.

F. FM UL, or WHrated or tested by an approved | aboratory in accordance
with ASTM E814.
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G Materials to be nontoxic and noncarci nogen at all stages of

application or during fire conditions and to not contain hazardous

chemicals. Provide firestop material that is free from Ethyl ene dycol,

PCB, MEK, and asbest os.

For firestopping exposed to view, traffic, noisture, and physica

damage, provide products that do not deteriorate when exposed to these

condi tions.

1. For piping penetrations for plunbing and wet-pi pe sprinkler systens,
provi de npi sture-resistant through-penetration firestop systens.

2. For floor penetrations with annul ar spaces exceeding 101 mm (4 in.)
or nore in width and exposed to possible |oading and traffic,
provide firestop systens capable of supporting the floor |oads
i nvol ved either by installing floor plates or by other neans
acceptable to the firestop manufacturer

3. For penetrations involving insulated piping, provide through-
penetration firestop systens not requiring renmoval of insulation.

2.2 SMOKE STOPPI NG I N SMOKE PARTI TI ONS:

A

Provide silicone sealant in snoke partitions as specified in Section

07 92 00, JO NT SEALANTS.

Provide mineral fiber filler and bond breaker behind seal ant.

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

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

sur face.

PART 3 - EXECUTI ON
3.1 EXAM NATI ON

A

Submit product data and installation instructions, as required by
article, submttals, after an on-site exanination of areas to receive
firestopping.

Exam ne substrates and conditions with installer present for conpliance
with requirenents for opening configuration, penetrating itens,
substrates, and other conditions affecting performance of firestopping.
Do not proceed with installation until unsatisfactory conditions have

been corrected.

3. 2 PREPARATI ON

A

Renove dirt, grease, oil, laitance and formrel ease agents from

concrete, | oose materials, or other substances that prevent adherence
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and bondi ng or application of the firestopping or snoke stopping
mat eri al s.

Renove insul ation on insulated pipe for a distance of 150 mm (6 inches)
on each side of the fire rated assenbly prior to applying the
firestopping materials unless the firestopping materials are tested and
approved for use on insul ated pipes.

Prime substrates where required by joint firestopping system
manuf act urer using that manufacturer’s recommended products and

nmet hods. Confine primers to areas of bond; do not allow spillage and

m gration onto exposed surfaces.

Maski ng Tape: Apply masking tape to prevent firestopping from
contacting adjoining surfaces that will remmi n exposed upon conpl etion
of work and that woul d otherwi se be permanently stained or damaged by
such contact or by cleaning nmethods used to renmove smears from
firestopping materials. Renove tape as soon as it is possible to do so
wi t hout disturbing seal of firestopping with substrates.

3.3 | NSTALLATI ON

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

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

C. Install snpke stopping seals in snpbke partitions.

3.4 CLEAN UP

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

B. Clean up spills of liquid type materials.

C. Cean off excess fill materials and seal ants adjacent to openi ngs and
joints as work progresses by nmethods and with cleaning materials
approved by nmanufacturers of firestopping products and of products in
whi ch opening and joints occur.

D. Protect firestopping during and after curing period fromcontact with

cont am nati ng substances or from damage resulting from construction
operations or other causes so that they are w thout deterioration or
danmage at tine of Substantial Completion. If, despite such protection,
danmage or deterioration occurs, cut out and renove danmaged or
deteriorated firestopping i mediately and install new materials to

provide firestopping conplying with specified requirenents.
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3.5 | NSPECTI ONS AND ACCEPTANCE OF WORK

A. Do not conceal or enclose firestop assenblies until inspection is
conpl ete and approved by the Contracting O ficer Representative (COR).

B. Furnish service of approved inspector to inspect firestopping in
accordance with ASTM E2393 and ASTM E2174 for firestop inspection, and
docunent inspection results. Submt witten reports indicating
| ocations of and types of penetrations and type of firestopping used at
each |l ocation; type is to be recorded by UL |isted printed nunbers.

---END- - -
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SECTI ON 07 92 00
JO NT SEALANTS
PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section covers interior and exterior sealant and their
application, wherever required for conplete installation of building
material s or systens.

1.2 RELATED WORK (I NCLUDI NG BUT NOT LI M TED TO THE FOLLOW NG) :

A. Firestopping Penetrations: Section 07 84 00, FlIRESTOPPI NG

B. Section 22 05 11, COVMON WORK RESULTS FOR PLUMBI NG

1.3 QUALITY ASSURANCE
A. Installer Qualifications: An experienced installer with a m ni mum of
three (3) years’ experience and who has specialized in installing joint
sealants simlar in material, design, and extent to those indicated for
this Project and whose work has resulted in joint-sealant installations
with a record of successful in-service perfornmance. Submt
qual i fication.
B. Source Limtations: Obtain each type of joint sealant through one (1)
source froma single manufacturer
C. Product Testing: Obtain test results froma qualified testing agency
based on testing current sealant fornulations within a 12-nmonth peri od.
1. Testing Agency Qualifications: An independent testing agency
qual i fied according to ASTM C1021

2. Test elastoneric joint sealants for conpliance with requirenents
specified by reference to ASTM C920, and where applicable, to other
standard test nethods.

3. Test other joint sealants for conpliance with requirenents indicated
by referencing standard specifications and test nethods.

D. Lab Tests: Submit sanples of nmaterials that will be in contact or
affect joint sealants to joint sealant manufacturers for tests as
fol |l ows:

1. Adhesion Testing: Before installing el astonmeric sealants, test their
adhesion to protect joint substrates according to the nethod in
ASTM C794 to determine if prinmer or other specific joint preparation
techni ques are required.

2. Compatibility Testing: Before installing elastomeric seal ants,
determ ne conpatibility when in contact with gl azing and gasket
mat eri al s.
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3. Stain Testing: Performtesting per ASTM Cl1248 on interior and
exterior sealants to determne if sealants or priners will stain
adj acent surfaces. No sealant work is to start until results of
t hese tests have been subnmitted to the Contracting Oficer
Representative (COR) and the COR has given witten approval to
proceed with the work.

1. 4 CERTI FI CATI ON

A

Contractor is to subnmt to the CORwitten certification that joints
are of the proper size and design, that the materials supplied are
conpati ble with adjacent materials and backing, that the materials wll
properly performto provi de pernanent watertight, airtight or vapor
tight seals (as applicable), and that materials supplied neet specified
performance requirenents.

1.5 SUBM TTALS:

A

mmoOoOw

G

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT

DATA, AND SAMPLES

Installer qualifications.

Contractor certification.

Manuf acturer's installation instructions for each product used.

Cured sanpl es of exposed seal ants for each col or

Manuf acturer's Literature and Dat a:

1. Primers

2. Sealing compound, each type, including conpatibility when different
seal ants are in contact with each other

Manuf acturer warranty.

1.6 PRQJECT CONDI TI ONS

A

Envi ronnental Linitations:
1. Do not proceed with installation of joint sealants under follow ng
condi tions:
a. Wien anbient and substrate tenperature conditions are outside
limts permtted by joint sealant nanufacturer or are bel ow
4.4 degrees C (40 degrees F).
b. When joint substrates are wet.
Joint-Wdth Conditions:
1. Do not proceed with installation of joint sealants where joint
wi dths are | ess than those allowed by joint seal ant manufacturer for
applications indicated.
Joi nt - Substrate Conditions:
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1. Do not proceed with installation of joint sealants until
contam nants capable of interfering with adhesion are renoved from
joint substrates.
1.7 DELI VERY, HANDLI NG AND STORAGE
A. Deliver materials in manufacturers' original unopened containers, wth
brand nanes, date of manufacture, shelf life, and material designation
clearly marked thereon.
B. Carefully handle and store to prevent inclusion of foreign materials.
C. Do not subject to sustained tenperatures exceeding 32 degrees C (90
degrees F) or less than 5 degrees C (40 degrees F).
1.8 DEFI NI TI ONS
Definitions of terns in accordance with ASTM C717 and as specifi ed.
Backi ng Rod: A type of seal ant backi ng.
Bond Breakers: A type of seal ant backi ng.

o0 w>»

Filler: A sealant backing used behind a back-up rod.
1.9 WARRANTY:
A. Construction Warranty: Conmply with FAR cl ause 52.246-21 "Warranty of
Construction".
B. Manufacturer Warranty: Manufacturer shall warranty their sealant for a
m ni mum of five (5) years fromthe date of installation and final
acceptance by the Governnent. Submt manufacturer warranty.
1.10 APPLI CABLE PUBLI CATI ONS:
A. Publications |isted below forma part of this specification to extent
referenced. Publications are referenced in text by basic designation

only.
B. ASTM I nternational (ASTM:

C509-06.......... ... El astomeric Cellul ar Preformed Gasket and
Seal ing Materi al

C612-14................. M neral Fiber Bl ock and Board Ther nmal
I nsul ation

Cri7-14a................ St andard Term nol ogy of Building Seal s and
Seal ant s

C734-06(R2012).......... Test Method for Low Tenperature Flexibility of
Latex Sealants after Artificial Wathering

Cr94-10................. Test Method for Adhesion-in-Peel of Elastoneric
Joi nt Seal ants

Co19-12. .. ... .. Use of Seal ants in Acoustical Applications.

C920-14a. ............... El astonmeri ¢ Joint Seal ants.
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C1021-08(R2014) .. .......

C1193-13. ...,
C1248-08(R2012) . ........

C1330-02(R2013) .. .......

C1521-13................

D412- 06a( R2013) . .. ... ...

D1056-14................

Laboratories Engaged in Testing of Building
Seal ant s

Standard CGuide for Use of Joint Seal ants.

Test Method for Staining of Porous Substrate by
Joint Seal ants

Cylindrical Sealant Backing for Use with Cold
Liquid Applied Seal ants

Standard Practice for Eval uati ng Adhesi on of
Install ed Wat her proofi ng Seal ant Joints

Test Methods for Cone Penetration of
Lubricating G ease

Test Methods for Wul cani zed Rubber and
Ther nopl asti c El ast oner s- Tensi on

Specification for Flexible Cellular Material s—
Sponge or Expanded Rubber

Surface Burning Characteristics of Building
Material s

C. Seal ant, Waterproofing and Restoration Institute (SWRl).

The Professionals’ Guide

D. Environnental Protection Agency (EPA):

40 CFR 59(2014).........

PART 2 - PRODUCTS
2.1 SEALANTS:

A. Exterior Seal ants:

Nati onal Vol atile Organic Conpound Em ssion
St andards for Consuner and Conmmerci al Products

1. Vertical surfaces, provide non-staining ASTM C920, Type S or M

2. Horizontal surfaces,

provi de ASTM C920, Type S or M

3. Provide location(s) of exterior sealant as foll ows:

a. Joints fornmed where franmes and subsills of w ndows, doors,

| ouvers, and vents adjoin nasonry, concrete, or netal franes.

Provi de seal ant at exterior surfaces of exterior wall

penetrati ons.

Metal to netal.

Stone to stone.

-~ 0 o O T

Masonry expansi on

g. Wod to masonry.

Masonry to masonry or stone

Cast stone to cast stone.

and control joints.
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h. Masonry joints where shelf angles occur

i. Voids where itens penetrate exterior walls.

j. Metal reglets, where flashing is inserted into masonry joints,
and where flashing is penetrated by copi ng dowel s.

B. Floor Joint Seal ant:

1. ASTM C920, Type S or M

2. Provide location(s) of floor joint sealant as foll ows.

a. Seats of netal thresholds exterior doors.

b. Control and expansion joints in floors, slabs, ceramic tile, and
wal kways.

C. Interior Seal ants:

/11. VOC Content of Interior Sealants: Sealants and seal ant priners
used inside the weatherproofing systemare to conply with the
following limts for VOC content when cal cul ated according to
40 CFR 59, (EPA Method 24):

a. Architectural Sealants: 250 g/L.

b. Sealant Prinmers for Nonporous Substrates: 250 g/L.

c. Sealant Prinmers for Porous Substrates: 775 g/L.//

2. I/S-#// Vertical and Horizontal Surfaces: ASTM C920, Type S or M
Grade NS, dass 25, // , /1 Use NI.

3. Provide location(s) of interior sealant as foll ows:

a. Typical narrow joint 6 mm (1/4 inch) or less at walls and
adj acent components.

b. Perineter of doors, w ndows, access panels which adjoin concrete
or masonry surfaces.

Interior surfaces of exterior wall penetrations.
Joints at masonry walls and colums, piers, concrete walls or
exterior walls.

e. Perineter of |lead faced control wi ndows and pl aster or gypsum
wal | board wal | s.

f. Exposed isolation joints at top of full height walls.

g. Joints between bathtubs and ceramic tile; joints between shower
receptors and ceranmic tile; joints formed where nonplanar tile
surfaces neet.

h. Joints forned between tile floors and tile base cove; joints
between tile and dissimlar materials; joints occurring where
substrates change.
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i . Behind escutcheon plates at val ve pi pe penetrations and
shower heads in showers.

2.2 COLOR:

A
B

Seal ants used with exposed masonry are to match col or of nortar joints.
Seal ants used with unpainted concrete are to match col or of adjacent
concr et e.

Col or of sealants for other locations to be Iight gray or al um num

unl ess ot herw se indicated in construction docunents.

2.3 JO NT SEALANT BACKI NG

A. General: Provide seal ant backings of material and type that are
nonst ai ni ng; are conpatible with joint substrates, sealants, priners,
and other joint fillers; and are approved for applications indicated by
seal ant manuf acturer based on field experience and | aboratory testing.

B. Cylindrical Seal ant Backings: ASTM C1330, of type indicated bel ow and
of size and density to control seal ant depth and otherw se contribute
to produci ng opti num seal ant perfornmance
1. Type C. Cosed-cell material with a surface skin.

C. Elastoneric Tubi ng Seal ant Backi ngs: Neoprene, butyl, EPDM or silicone
t ubi ng conplying with ASTM D1056 or synthetic rubber (ASTM C509),
nonabsorbent to water and gas, and capable of renmmining resilient at
tenperatures down to mnus 32 degrees C (mnus 26 degrees F). Provide
products with | ow conpression set and of size and shape to provide a
secondary seal, to control sealant depth, and otherw se contribute to
opti mum seal ant perfornmance.

D. Bond- Breaker Tape: Pol yethylene tape or other plastic tape recommended
by seal ant manufacturer for preventing sealant from adhering to rigid,
inflexible joint-filler materials or joint surfaces at back of joint
where such adhesion would result in sealant failure. Provide self-
adhesi ve tape where applicable.

2.4 FILLER:

A. Mneral fiberboard: ASTM C612, Class 1

B. Thickness sane as joint w dth.

C. Depth to fill void conpletely behind back-up rod.

2.5 PRI MER:
A. As recommended by manufacturer of caul king or sealant material.

B

Stain free type
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2.6 CLEANERS- NON POROUS SURFACES:

A. Chem cal cleaners conmpatible with sealant and acceptable to
manuf acturer of seal ants and seal ant backing material. Cl eaners to be
free of oily residues and ot her substances capabl e of staining or
harm ng joint substrates and adj acent non-porous surfaces and
formul ated to pronote adhesion of seal ant and substrates.

PART 3 - EXECUTI ON
3.1 | NSPECTI ON

A. Inspect substrate surface for bond breaker contam nati on and unsound
material s at adherent faces of seal ant.

B. Coordinate for repair and resol ution of unsound substrate materials.

C. Inspect for uniformjoint widths and that dinensions are within
tol erance established by seal ant manufacturer

3. 2 PREPARATI ONS

A. Prepare joints in accordance with manufacturer's instructions and
SWRI (The Professionals’ Cuide).

B. Clean surfaces of joint to receive caul king or sealants |eaving joint
dry to the touch, free fromfrost, noisture, grease, oil, wax, |acquer
paint, or other foreign matter that would tend to destroy or inpair
adhesi on.

1. Clean porous joint substrate surfaces by brushing, grinding, blast
cl eani ng, mechani cal abradi ng, or a conbination of these methods to
produce a cl ean, sound substrate capable of devel opi ng opti mum bond
with joint seal ants.

2. Renpve | oose particles renaining fromabove cl eani ng operations by
vacuum ng or blowi ng out joints with oil-free conpressed air. Porous
joint surfaces include but are not limted to the foll ow ng:

a. Concrete.

b. Masonry.

c. Ungl azed surfaces of ceranic tile.

Renove | aitance and formrel ease agents from concrete.

Cl ean nonporous surfaces with chem cal cleaners or other neans that
do not stain, harmsubstrates, or |eave residues capabl e of
interfering with adhesion of joint sealants. Nonporous surfaces
i nclude but are not limted to the foll ow ng:

a. Metal

b. d ass.

c. Porcel ain enanel .
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C
D

E

d. 4 azed surfaces of ceramic tile.
Do not cut or dammge joint edges.
Apply non-staining masking tape to face of surfaces adjacent to joints
bef ore applying prinmers, caul king, or sealing compounds.
1. Do not |eave gaps between ends of seal ant backings.
2. Do not stretch, twi st, puncture, or tear seal ant backings.
3. Renpbve absorbent seal ant backi ngs that have becone wet before
seal ant application and replace themw th dry material s.
Apply primer to sides of joints wherever required by conpound
manufacturer's printed instructions or as indicated by pre-construction
joint sealant substrate test.
1. Apply prinmer prior to installation of back-up rod or bond breaker
t ape.
2. Use brush or other approved means that will reach all parts of
joints. Avoid application to or spillage onto adjacent substrate

sur f aces.

3. 3 BACKI NG | NSTALLATI ON

A

Install backing material, to formjoints enclosed on three sides as
required for specified depth of seal ant.

VWere deep joints occur, install filler to fill space behind the
backi ng rod and position the rod at proper depth.

Cut fillers installed by others to proper depth for installation of
backi ng rod and seal ants.

Install backing rod, without puncturing the material, to a uniform
depth, within plus or mnus 3 nm(1/8 inch) for seal ant depths
speci fi ed.

Where space for backing rod does not exist, install bond breaker tape
strip at bottom (or back) of joint so sealant bonds only to two

opposi ng surfaces.

3.4 SEALANT DEPTHS AND GEOMETRY

A
B

At widths up to 6 mm (1/4 inch), sealant depth equal to wi dth.
At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 nm
(1/2 inch) maxi mum depth at center of joint with seal ant thickness at

center of joint approximately 1/2 of depth at adhesion surface.

3.5 | NSTALLATI ON
A. Gener al

1. Apply seal ants and caul king only when anbi ent tenperature is between
5 degrees C and 38 degrees C (40 degrees and 100 degrees F).
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2. Do not install polysulfide base seal ants where seal ant nmay be
exposed to funmes from bitum nous naterials, or where water vapor in
conti nuous contact with cementitious materials may be present.

3. Do not install sealant type listed by manufacture as not suitable
for use in |ocations specified.

4. Apply caul king and seal ing conpound in accordance with
manufacturer's printed instructions.

Avoi d dropping or snearing conpound on adj acent surfaces.

6. Fill joints solidly with conpound and fini sh conmpound snoot h.

Tool exposed joints to formsnmooth and uniform beds, with slightly
concave surface conformng to joint configuration per Figure 5A in
ASTM C1193 unl ess shown or specified otherwi se in construction
docunents. Renmpve masking tape i mediately after tooling of seal ant
and before sealant face starts to “skin” over. Renpbve any excess
seal ant from adj acent surfaces of joint, |leaving the working in a
clean finished condition

8. Finish paving or floor joints flush unless joint is otherw se
det ai | ed.

9. Apply compounds with nozzle size to fit joint wdth.

10. Test sealants for conpatibility with each other and substrate. Use
only conpatible sealant. Submt test reports.

11. Repl ace seal ant which is danmaged during constructi on process.

B. For application of sealants, follow requirements of ASTM C1193 unl ess
specified otherwi se. Take all necessary steps to prevent three-sided
adhesi on of seal ants.

C. Interior Sealants: Where gypsum board partitions are of sound rated,
fire rated, or snoke barrier construction, follow requirements of ASTM
C919 only to seal all cut-outs and intersections with the adjoining
construction unl ess specified otherw se.

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

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

3. Partition intersections: Seal edges of face |layer of gypsum board
abutting intersecting partitions, before taping and finishing or
application of veneer plaster-joint reinforcing.
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4. Openings: Apply a 6 mm (1/4 inch) bead of sealant around all cutouts
to seal openings of electrical boxes, ducts, pipes and simlar
penetrations. To seal electrical boxes, seal sides and backs.

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

control joint.

3.6 FIELD QUALITY CONTROL

A

I nspect joints for conplete fill, for absence of voids, and for joint
configuration conplying with specified requirenents. Record results in

a field adhesion test log. //

3.7 CLEANI NG

A

Fresh conpound accidentally sneared on adj oi ni ng surfaces: Scrape off

i mediately and rub clean with a solvent as recommended by manufacturer

of the adjacent material or if not otherw se indicated by the caul king

or seal ant manufacturer.

Leave adjacent surfaces in a clean and unstained condition.
---END- - -
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SECTION 09 91 00
PAI NTI NG
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Work of this Section includes all Iabor, materials, equipnent, and

services necessary to conplete the painting and finishing as shown on the

constructi on docunents and/or specified herein, including, but not limted

to,
1
2.
3.

© N o 0ok

10.

11.

12.

13.

the foll ow ng:

Prime coats which nay be applied in shop under other sections.

Prime painting unprinmed surfaces to be painted under this Section.
Painting items furnished with a prime coat of paint, including touching
up of or repairing of abraded, damaged or rusted prine coats applied by
ot hers.

Painting ferrous nmetal (except stainless steel) exposed to view

Pai nting gal vani zed ferrous netals exposed to view.

Painting interior concrete bl ock exposed to view

Pai nting gypsum drywal | exposed to view.

Pai nting of wood exposed to view, except itens which are specified to
be painted or finished under other Sections of these specifications.
Back painting of all wood in contact with concrete, nasonry or other
noi st ure areas.

Pai nti ng pi pes, pipe coverings, conduit, ducts, insulation, hangers,
supports and ot her nechanical and electrical itens and equi pnent
exposed to view.

Pai nting surfaces above, behind or below grilles, gratings, diffusers,
louvers lighting fixtures, and the like, which are exposed to view
t hrough these itens.

Pai nting includes shellacs, stains, varnishes, coatings specified, and
striping or markers and identity markings.

I nci dental painting and touching up as required to produce proper
finish for painted surfaces, including touching up of factory finished
itemns.

Pai nting of any surface not specifically nentioned to be painted

herein or on construction docunents, but for which painting is

obvi ously necessary to conplete the job, or work which cones within the

intent of these specifications, is to be included as though specifi ed.
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1.2 RELATED WORK
A. Division 22 - PLUMBI NG Division 23 — HEATI NG VENTI LATI ON AND Al R-
CONDI TI ONI NG and Di vision 26 - ELECTRI CAL
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRCDUCT DATA,
AND SAMPLES.
B. Painter qualifications.
C. Manufacturer's Literature and Dat a:
1. Before work is started, or sanple panels are prepared, submt
manuf acturer's literature and technical data, the current Mster
Painters Institute (MPl) "Approved Product List" indicating brand
| abel , product name and product code as of the date of contract award,
will be used to determ ne conpliance with the submittal requirenents of
this specification. The Contractor nmay choose to use subsequent M
"Approved Product List", however, only one (1) list may be used for the
entire contract and each coating systemis to be froma single
manuf acturer. All coats on a particular substrate nust be froma single
manuf acturer. No variation fromthe MPI "Approved Product List" where
applicable is acceptable.
D. Manufacturers' Certificates indicating conpliance with specified
requi renents:
1. Manufacturer's paint substituted for Federal Specification paints nmeets
or exceeds performance of paint specified.
Hi gh tenperature al um num paint.

Epoxy coati ng.

B wn

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

1.4 DELI VERY AND STORAGE

A. Deliver materials to site in manufacturer's seal ed contai ner marked to

show f ol | owi ng:
1. Name of manufacturer.

Pr oduct type.

Bat ch nunber.

Instructions for use.

ok w DN

Saf ety precautions.
B. In addition to nmanufacturer's |label, provide a | abel legibly printed as
fol | owi ng:

1. Federal Specification Nunmber, where applicable, and nane of materi al
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2. Surface upon which material is to be appli ed.

w

Speci fy Coat Types: Prine; body; finish; etc.

C. Maintain space for storage, and handling of painting materials and
equi prent in a ventilated, neat and orderly condition to prevent
spont aneous conbustion fromoccurring or igniting adjacent itens.

D. Store materials at site at |least 24 hours before using, at a tenperature
between 7 and 30 degrees C (45 and 85 degrees F).

1.5 QUALITY ASSURANCE
A. Qualification of Painters: Use only qualified journeyman painters for the

m xi ng and application of paint on exposed surfaces. Submit evidence that

key personnel have successfully performed surface preparati on and

application of coating on a minimumof three (3) simlar projects within
the past three (3) years.

B. Paint Coordination: Provide finish coats which are conpatible with the
prime paints used. Review other Sections of these specifications in which
prime paints are to be provided to ensure conpatibility of the tota
coatings systemfor the various substrates. Upon request from other
subcontractors, furnish information on the characteristics of the finish
material s proposed to be used, to ensure that compatible prine coats are
used. Provide barrier coats over inconpatible primers or renove and re-
prime as required. Notify the Contracting Oficer Representative (COR) in
witing of any anticipated problens using the coating systens as specified
with substrates prined by others.

1.6 REGULATORY REQUI REMENTS:

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

1. Volatile Organic Compounds (VOC) Em ssions Requirements: Field-applied
pai nts and coatings that are inside the waterproofing systemto not
exceed limts of authorities having jurisdiction

2. Lead-Base Paint:

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

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

Federal Regul ati ons, Department of Housing and Urban Devel opnent.
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c. Do not use coatings having a | ead content over 0.06 percent by
wei ght of non-volatile content.

d. For |ead-paint renpval, see Section 02 83 33.13, LEAD BASED PAI NT
REMOVAL AND DI SPCSAL.

Asbestos: Provide materials that do not contain asbhestos.

4. Chromate, Cadmium Mercury, and Silica: Provide naterials that do not
contain zinc-chromate, strontiumchromate, Cadm um nercury or mercury
conpounds or free crystalline silica.

5. Human Carci nogens: Provide materials that do not contain any of the
ACA H BKLT and ACGHI - DOC confirnmed or suspected hunman carci nogens.

6. Use high performance acrylic paints in place of al kyd paints.

1.7 SAFETY AND HEALTH

A

Apply paint materials using safety nmethods and equi prent in accordance

with the follow ng:

1. Conply with applicable Federal, State, and |local |aws and regul ati ons,
and with the ACCI DENT PREVENTI ON PLAN, including the Activity Hazard
Anal ysis (AHA) as specified in Section 01 35 26, SAFETY REQUI REMENTS.
The AHA is to include analyses of the potential inpact of painting
operations on painting personnel and on others involved in and adjacent
to the work zone.

Saf ety Methods Used During Paint Application: Conply with the requirenments

of SSPC PA CGuide 10.

Toxic Materials: To protect personnel from overexposure to toxic

materials, conformto the nbst stringent guidance of:

1. The applicable manufacturer’s Material Safety Data Sheets (MsSDS) or
| ocal regul ation.

2. 29 CFR 1910. 1000.

3. ACH H BKLT and ACCHI -DOC, threshold limt val ues.

1.8 APPLI CABLE PUBLI CATI ONS

A

Publications listed below forma part of this specification to the extent

referenced. Publications are referenced in the text by basic designation

only.
Ameri can Conference of Governnental Industrial Hygienists (ACAH):
ACA H TLV-BKLT-2012..... Threshold Limt Values (TLV) for Chenica

Subst ances and Physical Agents and Bi ol ogi ca
Exposure | ndi ces (BElS)
ACA H TLV- DOC- 2012. .. ... Docurent ati on of Threshold Linmt Values and

Bi ol ogi cal Exposure Indices, (Seventh Edition)
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C. ASME International (ASME):

A13.1-07(R2013)......... Schene for the ldentification of Piping Systens

D. Code of Federal Regul ation (CFR):
40 CFR 59............... Determ nation of Volatile Matter Content,

Content, Density Volunme Solids, and Wi ght Solids

of Surface Coating
E. Conmercial Item Description (CID):
A-A-1272A. ... Pl aster Gypsum ( Spackl i ng Conmpound)
F. Federal Specifications (Fed Spec):

TT-P-1411A. . .. .......... Pai nt, Copol yner-Resin, Cenentitious (For
Wat er proofing Concrete and Masonry Walls) (CEP)

G Master Painters Institute (MPl):

T Al um num Pai nt

Ao Interior/ Exterior Latex Block Filler

B Exterior Al kyd Wod Priner

7 Exterior Ol Wod Primer

8. Exterior A kyd, Flat MPI d oss Level 1

S Exterior A kyd Enanel MPI d oss Level 6

10, .o Exterior Latex, Flat

11, Exterior Latex, Sem -G oss

18. . . Organic Zinc Rich Priner

22 Al um num Pai nt, Hi gh Heat (up to 590% -

27 Exterior / Interior Al kyd Floor Enanel,

3. Pol yur et hane, Moisture Cured, C ear d oss

36. Knot Seal er

2 Interior Satin Latex, MPI G oss Level 4

A4, . Interior Low Sheen Latex, MPI d oss Level

A5, Interior Primer Sealer

A6. . . Interior Enamel Undercoat

N Interior Al kyd, Sem -d oss, MPI d oss Level

48. . . Interior Al kyd, doss, MPI doss Level

50. o Interior Latex Primer Sealer

Bl Interior Al kyd, Eggshell, MPI d oss Level

B2, Interior Latex, MPI G oss Level 3

B3 Interior Latex, Flat, MPI doss Level 1

54, . . Interior Latex, Sem -d oss, MPI d oss Level

5O Interior/Exterior Al kyd Porch & Floor Enanel,
d oss
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60. ... . Interior/Exterior Latex Porch & Floor Paint, Low
d oss

66. ... . Interior Alkyd Fire Retardant, C ear Top-Coat (ULC
Appr oved)

B7. . Interior Latex Fire Retardant, Top-Coat (ULC
Appr oved)

68. .. Interior/ Exterior Latex Porch & Floor Paint,
d oss

Tl Pol yur et hane, Moi sture Cured, C ear, Flat

7. Epoxy Cold Cured, d oss

79, Mari ne Al kyd Metal Priner

90. . . Interior Whod Stain, Sem -Transparent

9. . Wbod Filler Paste

4. . . Exterior Al kyd, Sem -d oss

95, .. Fast Drying Metal Priner

98. ... Hi gh Buil d Epoxy Coati ng

101, ..o Epoxy Anti-Corrosive Metal Prinmer

108. . . Hi gh Build Epoxy Coating, Low Q oss

114, . Interior Latex, d oss

119. . ... Exterior Latex, Hi gh doss (acrylic)

134, ... Gal vani zed Water Based Primer

135, . Non- Cementi ti ous Gal vani zed Priner

138. . Interior H gh Performance Latex, MPI d oss Level

139, . . Interior H gh Performance Latex, MPI d oss Level

140. .. ... Interior H gh Performance Latex, MPI d oss Level

141. ... ... Interior H gh Performance Latex (SG Ml d oss
Level 5

163. . . Exterior Water Based Sem -d oss Light Industrial

Coating, MPI G oss Level 5
G Society for Protective Coatings (SSPC):

SSPC SP 1-82(R2004)..... Sol vent d eani ng

SSPC SP 2-82(R2004)..... Hand Tool C eaning

SSPC SP 3-28(R2004)..... Power Tool C eaning

SSPC SP 10/ NACE No. 2....Near-Wite Blast C eaning

SSPC PA Guide 10........ Guide to Safety and Health Requirenents

H Mapl e Flooring Manufacturer’s Association (M-M):
I. U S National Archives and Records Adninistration (NARA):
29 CFR 1910.1000........ Air Cont am nants
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J. Underwriter’s Laboratory (UL)
PART 2 - PRODUCTS
2.1 MATERI ALS:

A. Conformto the coating specifications and standards referenced in PART 3.
Submit nanufacturer’s technical data sheets for specified coatings and
sol vents.

2.2 PAINT PROPERTI ES:

A. Use ready-m xed (including colors), except two conmponent epoxi es,
pol yur et hanes, pol yesters, paints having netallic powlers packaged
separately and paints requiring specified additives.

B. Where no requirenents are given in the referenced specifications for
primers, use primers with pignent and vehicle, conpatible with substrate
and finish coats specified.

C. Provide undercoat paint produced by the same manufacturer as the finish
coats. Use only thinners approved by the paint manufacturer, and use only
to recomrended limts.

D. VOC Content: For field applications that are inside the weatherproofing
system paints and coating to conply with VOC content linits of
aut horities having jurisdiction and the followi ng VOC content limts:

Flat Paints and Coatings: 50 g/L.

Non-fl at Paints and Coatings: 150 g/L.

Dry-Fog Coatings: 400 g/L.

Primers, Sealers, and Undercoaters: 200 g/L.

Anticorrosive and Antirust Paints applied to Ferrous Metals: 250 g/L.
Zinc-Rich I ndustrial Mintenance Primers: 340 g/L.

Pretreat ment Wash Priners: 420 g/L.

Shel | acs, Clear: 730 g/L.

Shel | acs, Pigmented: 550 g/L.

E. VOC test method for paints and coatings is to be in accordance wth
40 CFR 59 (EPA Method 24). Part 60, Appendix A with the exenpt conmpounds’
content determ ned by Method 303 (Determ nation of Exenpt Conpounds) in
the South Coast Air Quality Managenment District’s (SCAQVWD) “Laboratory
Met hods of Analysis for Enforcenent Sanples” manual .

2. 3 BI OBASED CONTENT

© ® N o O ke DN Pe

A. Paint products shall conply with foll ow ng bi o-based standards for

bi obased materi al s:
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Material Type Percent by Wi ght

Interior Paint 20 percent bi obased nateria

Interior Paint- G| Based and 67 percent biobased nateria

Sol vent Al kyd

Ext eri or Paint 20 percent bi obased nateria

Wod & Concrete Stain 39 percent bi obased content

Pol yur et hane Coati ngs 25 percent bi obased content

Wat er Tank Coati ngs 59 percent bi obased content

Wod & Concrete Seal er- 11 percent bi obased content

Menbr ane Concrete Seal ers

Wod & Concrete Seal er- 79 percent biobased content
Penetrating Liquid

B. The m ni mum content standards are based on the weight (not the vol une)
of the materi al

PART 3 -

EXECUTI ON

3.1 JOB CONDI TI ONS

A

Safety: (bserve required safety regul ati ons and manufacturer's warning and

instructions for storage, handling and application of painting materials.

1

Take necessary precautions to protect personnel and property from
hazards due to falls, injuries, toxic fumes, fire, explosion, or other
har m

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

At mospheric and Surface Conditions:

1

B w N

Do not apply coating when air or substrate conditions are:

a. Less than 3 degrees C (5 degrees F) above dew point.

b. Bel ow 10 degrees C (50 degrees F) or over 35 degrees C
(95 degrees F), unless specifically pre-approved by the COR and the
product manufacturer. Under no circunstances are application

conditions to exceed manuf acturer reconmrendati ons.

c. Wien the relative humdity exceeds 85 percent; or to danmp or wet
surfaces; unless otherwi se pernitted by the paint manufacturer’s
printed instructions.

Maintain interior tenperatures until paint dries hard.

Do no exterior painting when it is windy and dusty.

Do not paint in direct sunlight or on surfaces that the sun will warm
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5. Apply only on clean, dry and frost free surfaces except as foll ows:

a. Apply water thinned acrylic and cenmentitious paints to danmp (not
wet) surfaces only when all owed by manufacturer's printed
i nstructions.

b. Concrete and masonry when permtted by manufacturer’s
recomendat i ons, danpen surfaces to which water thinned acrylic and
cenentitious paints are applied with a fine mst of water on hot dry
days to prevent excessive suction and to cool surface.

6. Varni shi ng:
a. Apply in clean areas and in still air.
b. Before varni shing vacuum and dust area.

c. Imredi ately before varni shing wi pe down surfaces with a tack rag.

3. 2 | NSPECTI ON

A

Exami ne the areas and conditions where painting and finishing are to be
applied and correct any conditions detrinmental to the proper and tinely
conpl etion of the work. Do not proceed with the work until unsatisfactory

conditions are corrected to permt proper installation of the work.

3. 3 GENERAL WORKMANSHI P REQUI REMENTS

A

Application may be by brush or roller. Spray application only upon
acceptance fromthe CORin witing.

Furnish to the COR a painting schedul e indicating when the respective
coats of paint for the various areas and surfaces will be completed. This
schedule is to be kept current as the job progresses.

Protect work at all tinmes. Protect all adjacent work and materials by

sui tabl e covering or other nethod during progress of work. Upon conpletion
of the work, renove all paint and varnish spots fromfloors, glass and

ot her surfaces. Remove fromthe prem ses all rubbish and accumul at ed

mat eri al s of whatever nature not caused by others and | eave work in a

cl ean condition.

Renove and protect hardware, accessories, device plates, |ighting
fixtures, and factory finished work, and sinilar items, or provide in

pl ace protection. Upon conpletion of each space, carefully replace al
renoved itenms by worknmen skilled in the trades invol ved.

When indicated to be painted, renove el ectrical panel box covers and doors
before painting walls. Paint separately and re-install after all paint is
dry.
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F

Materials are to be applied under adequate illuni nation, evenly spread and
flowed on snoothly to avoid runs, sags, holidays, brush marks, air bubbles
and excessive roller stipple.

Apply materials with a coverage to hide substrate conpletely. Wen col or,
stain, dirt or undercoats show through final coat of paint, the surface is
to be covered by additional coats until the paint filmis of uniform
finish, color, appearance and coverage, at no additional cost to the

Gover nent .

Al coats are to be dry to manufacturer’s recommendati ons before applying
succeedi ng coats.

Al'l suction spots or “hot spots” in plaster after the application of the
first coat are to be touched up before applying the second coat.

Do not apply paint behind frameless mrrors that use mastic for adhering

to wal |l surface.

3.4 SURFACE PREPARATI ON
A. Ceneral:

1. The Contractor shall be held wholly responsible for the finished
appearance and satisfactory conpletion of painting work. Properly
prepare all surfaces to receive paint, which includes cleaning,
sandi ng, and touching-up of all prine coats applied under other
Sections of the work. Broom clean all spaces before painting is
started. All surfaces to be painted or finished are to be conpletely
dry, clean and snoot h.

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

3. Perform preparation and cl eaning procedures in strict accordance wth
the paint manufacturer’s instructions and as herein specified, for each
particul ar substrate condition

4. Cean surfaces before applying paint or surface treatnents with
material s and met hods comnpatible with substrate and specified finish.
Renove any residue remaining from cl eaning agents used. Do not use
solvents, acid, or steamon concrete and masonry. Schedul e the cl eaning
and painting so that dust and other contami nants fromthe cleaning
process will not fall in wet, newy painted surfaces.

5. Maxi num Moi sture Content of Substrates: When measured with an
el ectronic noisture neter as follows:

a. Concrete: 12 percent.
b. Fi ber-Cenment Board: 12 percent.
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c. Masonry (Clay and CMJ s): 12 percent.
d. Wod: 15 percent.

e. Gypsum Board: 12 percent.

f

Pl aster: 12 percent.

B. Ferrous Metals:

1

Renove oil, grease, soil, drawing and cutting conpounds, flux and ot her
detrimental foreign matter in accordance with SSPC-SP 1 (Sol vent

Cl eani nQ) .

Renove | oose nill scale, rust, and paint, by hand or power too

cl eaning, as defined in SSPC-SP 2 (Hand Tool C eaning) and SSPC-SP 3
(Power Tool d eaning).

Fill dents, holes and simlar voids and depressions in flat exposed
surfaces of holl ow steel doors and frames, access panels, roll-up stee
doors and simlar itenms specified to have sem -gloss or gloss finish
with TT-F-322D (Filler, Two-Conponent Type, For Dents, Small Holes and
Bl ow- Hol es). Finish flush wi th adjacent surfaces.

a. Fill flat head countersunk screws used for pernmanent anchors.
b. Do not fill screws of itemintended for rempval such as gl azing
beads.

Spot prinme abraded and danaged areas in shop prine coat which expose
bare netal with sane type of paint used for prinme coat. Feather edge of
spot prime to produce smooth finish coat.

Spot prime abraded and danmged areas whi ch expose bare metal of factory

finished items with paint as recomrended by manufacturer of item

C. Zinc-Coated (Gl vani zed) Metal and Al um num

1

Cl ean surfaces to renobve grease, oil and other deterrents to paint
adhesi on in accordance with SSPC-SP 1 (Sol vent C eaning).

Spot coat abraded and damaged areas of zinc-coating which expose base
metal on hot-dip zinc-coated items with MPI 18 (Organic Zinc Rich
Coating). Prime or spot prime with MPI 134 (Waterborne Gal vani zed
Primer) or MPI 135 (Non-Cenentitious Gal vani zed Prinmer) dependi ng on
finish coat conpatibility.

D. Masonry, Concrete, Cement Board, Cenent Plaster and Stucco:

1

Cl ean and renove dust, dirt, oil, grease efflorescence, formrel ease
agents, laitance, and other deterrents to paint adhesion.

Use enul sion type cl eaning agents to renobve oil, grease, paint and
simlar products. Use of solvents, acid, or steamis not permtted.

Renove | oose nortar in masonry worKk.
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E

Gypsum Pl aster and Gypsum Boar d:

1. Renove efflorescence, |oose and chal king plaster or finishing
mat eri al s.
Renove dust, dirt, and other deterrents to paint adhesion.
Fill holes, cracks, and other depressions with Cl D A A-1272A fini shed
flush with adjacent surface, with texture to match texture of adjacent
surface. Patch holes over 25 mm (1l-inch) in diameter as specified in

Section for plaster or gypsum board.

3.5 PAI NT PREPARATI ON

A

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

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

Renove paint skins, then strain paint through commercial paint strainer to
renove | unps and ot her particles.

Mx two (2) conponent and two (2) part paint and those requiring additives
in such a manner as to uniformy blend as specified in manufacturer's
printed instructions unless specified otherw se.

For tinting required to produce exact shades specified, use col or pignent

recommended by the paint manufacturer

3.6 APPLI CATI ON

A

Start of surface preparation or painting will be construed as acceptance

of the surface as satisfactory for the application of naterials.

Unl ess ot herwi se specified, apply paint in three (3) coats; prinme, body,

and finish. When two (2) coats applied to prime coat are the sanme, first

coat applied over primer is body coat and second coat is finish coat.

Apply each coat evenly and cover substrate conpletely.

Al ow not |ess than 48 hours between application of succeeding coats,

except as allowed by manufacturer's printed instructions, and approved by

COR.

Apply by brush or roller. Spray application for new or existing occupied

spaces only upon approval by acceptance fromCOR in witing.

1. Apply painting materials specifically required by manufacturer to be
appl i ed by spraying.

2. In new construction and in existing occupied spaces, where paint is
applied by spray, mask or enclose with polyethylene, or simlar air

tight material with edges and seans continuously sealed including itens
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specified in “Building and Structural Work Field Painting”; “Wrk not
Pai nted”; notors, controls, telephone, and electrical equipnment, fronts
of sterilizes and other recessed equi pnent and sinilar prefinished
items.

F. Do not paint in closed position operable itens such as access doors and
panel s, wi ndow sashes, overhead doors, and sinmlar itens except overhead
roll-up doors and shutters.

3.7 PRI ME PAI NTI NG

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

B. Spot prime and apply body coat to danaged and abraded pai nted surfaces
bef ore appl yi ng succeedi ng coats.

C. Additional field applied prime coats over shop or factory applied prine
coats are not required except for exterior exposed steel apply an
addi ti onal prinme coat.

D. Prime rabbets for stop and face gl azing of wood, and for face gl azi ng of
steel .

E. Metals except boilers, incinerator stacks, and engi ne exhaust pipes:

1. Steel and iron: MPI 79 (Marine Al kyd Metal Priner).
2. Zinc-coated steel and iron: MPlI 134 (Waterborne Gal vani zed Priner).
3. Alum num schedul ed to be painted: MPI 95 (Fast Drying Metal Prinmer).
F. Gypsum Board:
1. Surfaces scheduled to have MPI 53 (Interior Latex)
2. Primer: MPI 50 (Interior Latex Primer Sealer).
3.8 I NTERI OR FI NI SHES:
A Metal Work:
1. Apply to exposed surfaces.
2. Omt body and finish coats on surfaces conceal ed after installation
except electrical conduit containing conductors over 600 volts.
3. Ferrous Metal, Galvanized Metal, and OGther Metals Schedul ed:
a. Apply two (2) coats of MPI 47 (Interior Al kyd, Sem -G oss) unless
speci fied ot herw se.
b. Two (2) coats of // MPI 48 (Interior Alkyd Goss) // // Ml 51
(I'nterior Al kyd, Eggshell) //.
3.9 REFI NI SHI NG EXI STI NG PAI NTED SURFACES:

A. Clean, patch and repair existing surfaces as specified under “Surface

Preparation”. No “tel egraphing” of lines, ridges, flakes, etc., through
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new surfacing is permtted. Wwere this occurs, sand snooth and re-finish
until surface neets with COR s approval .

Renove and reinstall items as specified under “General Workmanship

Requi renent s”.

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

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

Except where schedul ed for conplete painting apply finish coat over plane
surface to nearest break in plane, such as corner, reveal, or frane.

In existing rooms and areas where alterations occur, clean existing

stai ned and natural finished wood retouch abraded surfaces and then give
entire surface one (1) coat of MPI 71 (Pol yurethane, Mdisture Cured, C ear
Flat).

Refinish areas as specified for new work to match adjoi ni ng work unl ess
speci fied or schedul ed ot herw se.

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

Sand or dull glossy surfaces prior to painting.

Sand existing coatings to a feather edge so that transition between new

and existing finish will not show in finished work.

3.10 PAINT COLCR

A

For additional requirements regarding color see Articles, “REFIN SH NG

EXI STI NG PAI NTED SURFACE" and “MECHANI CAL AND ELECTRI CAL FI ELD PAI NTI NG

SCHEDULE” .

Coat Col ors:

1. Color of primng coat: Lighter than body coat.

2. Color of body coat: Lighter than finish coat.

3. Color prine and body coats to not show through the finish coat and to
mask surface inperfections or contrasts.

Pai nting, Caul king, Cosures, and Fillers Adjacent to Casework:

1. Paint to match col or of casework where casework has a paint finish

2. Paint to match color of wall where casework is stainless steel, plastic

| am nate, or varni shed wood.

3. 11 MECHANI CAL AND ELECTRI CAL WORK FI ELD PAI NTI NG SCHEDULE

A

Fi el d painting of nechanical and electrical consists of cleaning,

t ouchi ng-up abraded shop prime coats, and applying prinme, body and finish
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coats to materials and equipnent if not factory finished in space
schedul ed to be finished.
B. In spaces not scheduled to be finish painted in Section 09 06 00, SCHEDULE
FOR FI Nl SHES pai nt as specified bel ow
C. Paint various systens specified in Division 22 — PLUVMBI NG and Di vi si on 26
- ELECTRI CAL.
D. Paint after tests have been conpl et ed.
Orit prime coat fromfactory prime-coated itemns.
F. Orit field painting of itens specified in “BU LD NG AND STRUCTURAL WORK
FI ELD PAINTI NG’ ; “Building and Structural Wrk not Painted”.
G Col or
a. Gray: Heating, ventilating, air conditioning and refrigeration
equi prent (except as required to match surroundi ng surfaces), and
wat er and sewage treatnment equi pnent and sewage ej ection equi prent.
b. Al um num Col or: Ferrous nmetal on outside of boilers and in
connection with boiler settings including supporting doors and door
frames and fuel oil burning equi prent, and steam generation system
(bare piping, fittings, hangers, supports, valves, traps and
nm scel | aneous iron work in contact with pipe).
c. Federal Safety Red: Exposed fire protection piping hydrants, post

i ndicators, electrical conducts containing fire alarmcontro

wiring, and fire al arm equi prment.

d. Federal Safety Orange: Entire lengths of electrical conduits
cont ai ni ng feeders 600 volts or nore.

e. Color to match brickwork sheet netal covering on breeching outside
of exterior wall of boiler house.

|. Apply paint systens on properly prepared and primed surface as foll ows:
1. Interior Locations:

a. Apply two (2) coats of MPI 47 (Interior Al kyd, Sem -G o0ss) to
followi ng itemns:

1) Metal under 94 degrees C (201 degrees F) of itens such as bare
pi pi ng, fittings, hangers and supports.

2) Equi prent and systems such as hinged covers and franes for
control cabinets and boxes, cast-iron radiators, electric
condui ts and panel boards.

3) Heating, ventilating, air conditioning, plunbing equipnment, and

machi nery having shop prime coat and not factory finished.
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b

C.

Apply one (1) coat of MPI 50 (Interior Latex Primer Sealer) and

one (1) coat of MPI 53 (Interior Latex, Flat, MPI d oss Level 1) on

finish of insulation on boiler breeching and uptakes inside boiler

house, druns, drumheads, oil heaters, feed water heaters, tanks and
pi pi ng.

Apply two (2) coats of MPI 22 (High Heat Resistant Coating) to

ferrous metal surface over 94 degrees K (290 degrees F) of follow ng

items:

1) Garbage and trash incinerator.

2) Medical waste incinerator.

3) Exterior of boilers and ferrous nmetal in connection with boiler
settings including supporting nenbers, doors and door frames and
fuel oil burning equipnent.

4) Steamline flanges, bare pipe, fittings, valves, hangers and

supports over 94 degrees K (290 degrees F).

2. O her exposed |ocations:

a.

Met al surfaces, except alum num of cooling towers exposed to view,
i ncl udi ng connected pipes, rails, and |l adders: Two (2) coats of

MPI 1 (Al um num Paint).

Cloth jackets of insulation of ducts and pipes in connection with
pl unbi ng, air conditioning, ventilating refrigeration and heating
systems: One (1) coat of MPI 50 (Interior Latex Primer Seal er) and
one (1) coat of // MPI 10 (Exterior Latex, Flat).

3.12 BUI LDI NG AND STRUCTURAL WORK FI ELD PAI NTI NG

A. Painting and finishing of interior and exterior work except as specified

here-in-after.

1. Painting of disturbed, danaged and repaired or patched surfaces when

entire space is not schedul ed for conplete repainting or refinishing.

2. Painting of ferrous netal and gal vani zed netal .

3. Painting of wood with fire retardant paint exposed in attics, when used

as mechani cal equi prent space (except shingles).

4. ldentity painting and safety painting.
B. Building and Structural Wrk not Painted:

1. Prefinished itens:

a.

Casewor k, doors, elevator entrances and cabs, netal panels, wall
covering, and simlar itens specified factory finished under other

secti ons.
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b. Factory finished equi pent and pre-engi neered netal building

conponents such as metal roof and wall panels.
2. Finished surfaces:

a. Hardware except ferrous netal.

b. Anodi zed al um num stainless steel, chrom um plating, copper, and
brass, except as otherw se specified.

c. Signs, fixtures, and other simlar itens integrally finished.

3. Conceal ed surfaces:

a. Inside dunbwaiter, elevator and duct shafts, interstitial spaces,
pi pe basenments, crawl spaces, pipe tunnels, above ceilings, attics,
except as otherw se specifi ed.

b. Inside walls or other spaces behind access doors or panels.

c. Surfaces conceal ed behind permanently installed casework and
equi prent .

4. Moving and operating parts:

a. Shafts, chains, gears, nmechanical and el ectrical operators,
I i nkages, and sprinkler heads, and sensing devices.

b. Tracks for overhead or coiling doors, shutters, and grilles.

5. Labels:

a. Code required | abel, such as Underwiters Laboratories Inc.,
Intertek Testing Service or Factory Mitual Research Corporation.

b. lIdentification plates, instruction plates, perfornmance rating, and
nonencl at ur e.

3.13 I DENTI TY PAI NTI NG SCHEDULE

A. ldentify designated service in new buildings or projects with extensive
renodeling in accordance with ASME Al13.1, unless specified otherw se, on
exposed pi ping, piping above renpvable ceilings, piping in accessible pipe
spaces, interstitial spaces, and piping behind access panels. For existing
spaces where work is mnor match existing.
1. Legend may be identified using snap-on coil plastic markers or by paint

stencil applications.

2. Apply |l egends adjacent to changes in direction, on branches, where

pi pes pass through walls or floors, adjacent to operating accessories

such as valves, regul ators, strainers and cleanouts a mni mumof 12.2 M

(40 feet) apart on straight runs of piping. Identification next to

pl unmbi ng fixtures is not required.

3. Locate Legends clearly visible fromoperating position.
4. Use arrow to indicate direction of flow using black stencil paint.
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5. ldentify pipe contents with sufficient additional details such as
tenmperature, pressure, and contents to identify possible hazard. |nsert
wor ki ng pressure shown on construction docunments where asteri sk appears
for High, Medium and Low Pressure designations as foll ows:

a. High Pressure - 414 kPa (60 psig) and above.

b. Medium Pressure - 104 to 413 kPa (15 to 59 psig).
c. Low Pressure - 103 kPa (14 psig) and bel ow

d. Add Fuel oil grade nunbers.

6. Legend nane in full or in abbreviated formas foll ows:

COLOR OF COLOR OF COLOR OF LEGEND
Pl PI NG EXPOSED PI PI NG BACKGROUND LETTERS ABBREVI ATI ONS

Drain Line G een Wiite Drai n
Vent Line G een VWi te Vent
Sanitary Waste G een VWi te San Waste
Sanitary Vent G een Wi te San Vent
St or m Dr ai nage G een VWi te St Drain
Purmp Dr ai nage G een VWi te Purmp Di sch
Chemi cal Resistant Pipe

Wast e O ange Bl ack Aci d Waste

Vent O ange Bl ack Aci d Vent

B. Fire and Snoke Partitions:

1. ldentify partitions above ceilings on both sides of partitions except
within shafts in letters not less than 64 nm (2 1/2 inches) high.
Stencil ed nessage: "SMXKE BARRI ER' or, "FIRE BARRI ER' as applicable.
Locate not nore than 6096 nm (20 feet) on center on corridor sides of
partitions, and with a | east one (1) nmessage per room on room side of
partition.

4. Use seni-gloss paint of color that contrasts with col or of substrate.

C. ldentify colums in pipe basements and interstitial space:

1. Apply stenciled nunber and letters to correspond with grid nunbering
and lettering indicated on construction docunents.

2. Paint numbers and letters 101 nm (4 inches) high, locate 45 mMm
(18 inches) bel ow overhead structural sl ab.

3. Apply on four (4) sides of interior colums and on inside face only of
exterior wall col ums.

4. Col or:

a. Use black on concrete col ums.
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b. Use white or contrasting color on steel colums.
3. 14 PROTECTI ON CLEAN UP, AND TOUCH- UP

A. Protect work from paint droppings and spattering by use of masking, drop
cloths, rempoval of itens or by other approved nethods.

B. Upon conpletion, clean paint from hardware, glass and other surfaces and
items not required to be painted of paint drops or snears.

C. Before final inspection, touch-up or refinished in a manner to produce
solid even color and finish texture, free fromdefects in work which was
damaged or discol ored.

---END- - -

09 91 00 - 19



VA Loma Linda Heal thcare System
Repl ace Main Storm Water, Waste and Vent Piping

PART 1 -

C

SECTION 22 05 11
COMMON WORK RESULTS FOR PLUMBI NG

May 12, 2017
VA 605- 16- 601

secti ons of

GENERAL
1.1 DESCRI PTI ON
A. The requirements of this Section shall apply to all
Di vi sion 22.
Definitions:
1. Exposed: Piping and equi pnent exposed to view in finished roomns.
Abbr evi at i ons/ Acr onymrs:
1. ABS: Acrylonitrile Butadiene Styrene
2. AC. Alternating Current
3. ACR Air Conditioning and Refrigeration
4. Al: Anal og I nput
5. AISI: Anerican Iron and Steel Institute
6. ACG Anal og CQut put
7. AWG Anerican Wre Gauge
8. BACnet: Building Automation and Control Network
9. BAg: Silver-Copper-Zinc Brazing Al oy
10. BAS: Buil ding Automation System
11. BCuP: Sil ver- Copper-Phosphorus Brazing Al oy
12. BSG Borosilicate d ass Pipe
13. CDA: Copper Devel opnent Associ ation
14. C. Celsius
15. CLR: Col or
16. CO Carbon Monoxide
17. COR: Contracting Oficer’'s Representative
18. CPVC. Chlorinated Polyvinyl Chloride
19. CR Chl oroprene
20. CRS: Corrosion Resistant Steel
21. CWpP: Cold Working Pressure
22. CxA: Conmi ssi oni ng Agent
23. db(A): Decibels (A weighted)
24, DDC. Direct Digital Control
25. DI: Digital Input
26. DISS: Dianeter Index Safety System
27. DO Digital CQutput
28. DVD:. Digital Video Disc
29. DN. Diameter Nom nal
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Li nda Heal t hcare System
Main Storm Water, Waste and Vent Piping

DW/: Drai nage, Waste and Vent

ECC. Engi neering Control Center
EPDM Et hyl ene Propyl ene Di ene Monormer
EPT: Et hyl ene Propyl ene Ter pol yner
ETO Ethyl ene Oxi de

F: Fahrenheit

FAR: Federal Acquisition Regulations
FD: Fl oor Drain

FED: Feder al

FG Fibergl ass

FNPT: Femal e National Pipe Thread
FPM Fl uor oel ast orer Pol yner

GPM @Gl lons Per Mnute

HDPE: Hi gh Density Pol yet hyl ene
Hg: Mercury

HOA: Hands- Of f - Aut ormati ¢

HP: Hor sepower

HVE: Hi gh Vol ume Evacuati on

I D: I nside Diameter

I PS: Iron Pipe Size

Kg: Kil ogram

kPa: Kil opascal

[ b: Pound

L/s: Liters Per Second

L/mn: Liters Per Mnute

MAWP:  Maxi mum Al | owabl e Wor ki ng Pressure

MAX:  Maxi mum

VED: Medi cal

m Meter

MFG  Manuf act urer

ng: MIIligram

ng/L: MIligrams per Liter
m: MIliliter

mm MIlimeter

M N M ni mum

NF: Ol Free Dry (Nitrogen)
NPTF: National Pipe Thread Femal e
NPS: Nomi nal Pipe Size
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NPT: Nom nal Pi pe Thread

OD: Qutside Dianeter

OSD: Open Sight Drain

OS&Y: CQutside Stem and Yoke

OXY: Oxygen

PBPU. Prefabricated Bedside Patient Units
PH. Power of Hydrogen

PLC. Programmabl e Logic Controllers

PP: Pol ypr opyl ene

PPM Parts per MIlion

PSI G Pounds per Square Inch

PTFE: Pol ytetrafl uoroet hyl ene

PVC. Pol yvinyl Chloride

PVDF: Pol yvi nyl i dene Fl uoride

RAD: Radi ans

RO Reverse GCsnosis

RPM Revol utions Per M nute

RTRP: Rei nforced Thernosetting Resin Pipe
SCFM St andard Cubic Feet Per M nute

SDI: Silt Density Index

SPEC. Specification

SPS. Sterile Processing Services

STD: Standard

SUS: Saybolt Universal Second

SWP: St eam Working Pressure

TEFC. Totally Encl osed Fan- Cool ed

TFE: Tetrafl uoroet hyl ene

THHN: Ther nopl asti ¢ H gh- Heat Resistant Nylon Coated Wre
THWN: Ther nopl astic Heat & Water Resistant Nylon Coated Wre
T/ P. Tenperature and Pressure

USDA: U.S. Department of Agriculture

V: Vol t

VAC. Vacuum

VA: Vet erans Admi nistration

VAMC: Veterans Adm nistration Medical Center
VAC. Voltage in Alternating Current

WAGD: Waste Anesthesia Gas Di sposal

WG Water, O, Gas
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1. 2 RELATED WORK

@ mMmo O w P

rx“

O TV Oz XL

Section 01 00 00, GENERAL REQUI REMENTS.

Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.

Section 01 74 19, CONSTRUCTI ON WASTE MANAGEMENT.

Section 01 81 13, SUSTAI NABLE CONSTRUCTI ON REQUI REMENTS.

Section 01 91 00, GENERAL COVM SSI ONl NG REQUI REMENTS.

Section 03 30 00, CAST-IN PLACE CONCRETE: Concrete and G out.

Section 05 31 00, STEEL DECKI NG Buil ding Conponents for Attachnment of
Hangers.//

Section 05 50 00, METAL FABRI CATI ONS.

Section 07 84 00, FlI RESTOPPI NG

Section 07 92 00, JO NT SEALANTS.

Section 09 91 00, PAINTING

Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS.

Section 22 05 12, GENERAL MOTOR REQUI REMENTS FOR PLUMBI NG EQUI PMENT.
Section 22 07 11, PLUMBI NG | NSULATI ON.

Section 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS.

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.

Section 26 05 19, LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES.
Section 26 29 11, MOTOR CONTROLLERS.

1.3 APPLI CABLE PUBLI CATI ONS

A

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

Ameri can Soci ety of Mechani cal Engi neers (ASME)

ASME Boil er and Pressure Vessel Code -

BPVC Section | X-2013....Wlding, Brazing, and Fusing Qualifications

B31.1-2012.............. Power Pi pi ng

American Society for Testing and Materials (ASTM:

A36/ A36M 2012. .. ........ St andard Specification for Carbon Structural
St eel

A575-96( R2013)el........ Standard Specification for Steel Bars, Carbon,
Merchant Quality, M G ades

E84-2013a............... Standard Test Method for Surface Burning
Characteristics of Building Materials

E119-2012a.............. Standard Test Methods for Fire Tests of

Bui | di ng Construction and Materials
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D.

I nternational Code Council, (I1CQO:

IBC-2012................ I nternational Buil ding Code

| PC-2012................ I nt ernational Pl umbing Code

Manuf act urers Standardi zati on Society (MSS) of the Valve and Fittings

I ndustry, Inc:

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

Install ation

SP-69-2003.............. Pi pe Hangers and Supports - Selection and
Application

Nati onal Electrical Manufacturers Association (NEM):

MG 1-2011............... Mot ors and Cenerators

Nati onal Fire Protection Association (NFPA):

51B-2014................ Standard for Fire Prevention During Wl ding,
Cutting and Qther Hot Work

70-2014......... ... . ... Nati onal El ectrical Code (NEC

NSF I nternational (NSF):

61-2012......... ... ... .. Dri nki ng Water System Components — Health
Effects

372-2011................ Drinki ng Water System Conponents — Lead Content

Depart nent of Veterans Affairs (VA):

PG 18-10................ Pl unbi ng Desi gn Manual

PG 18-13-2011........... Barrier Free Design Guide

1.4 SUBM TTALS

A

Submittal s, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and
SAMPLES.

Information and material submitted under this section shall be marked
"SUBM TTED UNDER SECTION 22 05 11, COVMON WORK RESULTS FOR PLUMBI NG',
wi th applicabl e paragraph identification.

Contractor shall make all necessary field measurenents and

i nvestigations to assure that the equi pnent and assenblies will neet
contract requirenents and will fit the space avail abl e.

I f equipnent is submtted which differs in arrangenent fromthat shown,
provi de draw ngs that show the rearrangenent of all associated systens.
Approval will be given only if all features of the equi pment and

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

Prior to submitting shop drawi ngs for approval, contractor shall
certify in witing that manufacturers of all mmjor itens of equi pnent
have each revi ewed draw ngs and specifications, and have jointly
coordi nated and properly integrated their equi pment and controls to
provide a conplete and efficient installation
Installing Contractor shall provide lists of previous installations for
sel ected itens of equi pnent. Contact persons who will serve as
references, with tel ephone nunbers and e-mail addresses shall be
submitted with the references.
Manuf acturer's Literature and Data: Manufacturer’s literature shall be
subm tted under the pertinent section rather than under this section.
1. Electric notor data and variabl e speed drive data shall be subnitted

with the driven equi pnent.

Equi prent and materials identification

Firestopping naterial s.

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

for variable spring and constant support hangers.
5. wall, floor, and ceiling plates.
Submittal s and shop drawi ngs for interdependent itenms, containing
applicabl e descriptive information, shall be furnished together and
conplete in a group. Coordinate and properly integrate nmaterials and
equi prent in each group to provide a conpletely conpatible and
efficient installation. Final review and approvals will be made only by
gr oups.
Coor di nati on Draw ngs: Conpl ete consolidated and coordinated | ayout
drawi ngs shall be submitted for all new systens, and for existing
systens that are in the same areas. The draw ngs shall include plan
vi ews, elevations and sections of all systems and shall be on a scale
of not less than 1:32 (3/8 inch equal to one foot). Clearly identify
and di mensi on the proposed |ocations of the principal itens of
equi pnment. The drawi ngs shall clearly show the proposed | ocation and
adequate clearance for all equipnment, controls, piping, punps, valves
and other items. Al valves, trap primer valves, water hanmer
arrestors, strainers, and equi pnent requiring service shall be provided
with an access door sized for the conplete renmoval of plunbing device,
conponent, or equi prent. Equi pnent foundations shall not be installed
until equi prent or piping | ayout drawi ngs have been approved. Detailed
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| ayout drawi ngs shall be provided for all piping systems. In addition,

details of the follow ng shall be provided.

1

S

5

Mechani cal equi pent roons.

Interstitial space.

Hangers, inserts, supports, and bracing.

Pi pe sl eeves.

Equi pnent penetrations of floors, walls, ceilings, or roofs.

i ntenance Data and Qperating Instructions:

Mai nt enance and operating manual s in accordance with Section 01 00
00, GENERAL REQUI REMENTS, Article, INSTRUCTIONS, for systens and
equi prent. Include conplete list indicating all conponents of the
systenms with diagrans of the internal wiring for each item of

equi prent .

Include listing of recommended repl acement parts for keeping in
stock supply, including sources of supply, for equipnent shall be
provided. The listing shall include belts for equipnent: Belt
manuf act urer, nodel nunber, size and style, and distinguished

whet her of nultiple belt sets.

L. Submit training plans, trainer qualifications and instructor

qualifications in accordance with the requirenments of Section 22 08 00
COVM SSI ONI NG OF PLUMBI NG SYSTEMS.
1.5 QUALITY ASSURANCE
A. Products Criteria:

1

Standard Products: Material and equi pnent shall be the standard
products of a manufacturer regularly engaged in the manufacture,
supply and servicing of the specified products for at l|east 5 years.
However, digital electronics devices, software and systens such as
controls, instrunments, conputer work station, shall be the current
generation of technol ogy and basic design that has a proven
satisfactory service record of at |least 5 years.

Equi pnrent Service: There shall be permanent service organizations,
aut hori zed and trai ned by manufacturers of the equi pnent supplied,

| ocated within 160 km (100 nmiles) of the project. These

organi zations shall cone to the site and provi de acceptabl e service
to restore operations within four hours of receipt of notification
by phone, e-mail or fax in event of an emergency, such as the shut-
down of equipnment; or within 24 hours in a non-energency. Nanmes,
mai |l and e-mmil addresses and phone nunbers of service organizations
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B

provi di ng service under these conditions for (as applicable to the
project): punps, conpressors, water heaters, critica

i nstrumentation, computer workstation and programm ng shall be
submtted for project record and inserted into the operations and
mai nt enance nmanual .

Al items furnished shall be free fromdefects that woul d adversely
af fect the performance, mmintainability and appearance of individua
conponents and overal |l assenbly.

The products and execution of work specified in Division 22 shal
conformto the referenced codes and standards as required by the
specifications. Local codes and amendnents enforced by the |oca
code official shall be enforced, if required by local authorities
such as the natural gas supplier. If the | ocal codes are nore
stringent, then the | ocal code shall apply. Any conflicts shall be
brought to the attention of the Contracting Oficers Representative
(COR) .

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

Assenbl ed Units: Manufacturers of equipnent assenblies, which use
conponents made by ot hers, assume conplete responsibility for the
final assenbl ed product.

Nanepl at es: Namepl ate bearing manufacturer's nane or identifiable
trademark shall be securely affixed in a conspi cuous place on

equi prent, or nane or trademark cast integrally with equiprent,
stanped or otherw se permanently marked on each item of equipnent.
Asbest os products or equi pnent or materials containing asbestos
shal | not be used.

Bi 0- Based Materials: For products designated by the USDA s Bio-
Preferred Program provide products that neet or exceed USDA
recomendati ons for bio-based content, so |long as products neet all
performance requirenments in this specifications section. For nore

i nformati on regarding the product categories covered by the Bio-

Preferred Program visit http://ww.bi opreferred. gov.

Wel di ng: Before any welding is perforned, contractor shall subnmit a
certificate certifying that welders conply with the foll ow ng

requirenents:
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1. Qualify welding processes and operators for piping according to ASME
"Boil er and Pressure Vessel Code", Section IX, "Welding and Brazing
Qualifications".

2. Comply with provisions of ASME B31 series "Code for Pressure
Pi pi ng".

3. Certify that each wel der and wel di ng operator has passed Anerican
Wel di ng Society (AW5) qualification tests for the wel ding processes
i nvol ved, and that certification is current.

4. Al welds shall be stanped according to the provisions of the
Ameri can Wl ding Society.

C. Manufacturer's Recomendati ons: Where installation procedures or any
part thereof are required to be in accordance with the recomendati ons
of the manufacturer of the material being installed, printed copies of
t hese recommendati ons shall be furnished to the COR prior to
installation. Installation of the itemw Il not be allowed to proceed
until the recommendati ons are received. Failure to furnish these
recomendati ons can be cause for rejection of the materi al

D. Execution (lnstallation, Construction) Quality:

1. Al itens shall be applied and installed in accordance wth
manuf acturer's witten instructions. Conflicts between the
manuf acturer's instructions and the contract documents shall be
referred to the COR for resolution. Printed copies or electronic
files of manufacturer’s installation instructions shall be provided
to the COR at | east 10 working days prior to comencing installation
of any item

2. Al itens that require access, such as for operating, cleaning,
servi cing, maintenance, and calibration, shall be easily and safely
accessi bl e by persons standing at floor level, or standing on
per manent platforms, w thout the use of portable | adders. Exanples
of these itens include, but are not Iimted to: all types of valves,
filters and strainers, transmitters, and control devices. Prior to
conmenci ng installation work, refer conflicts between this
requi rement and contract docunents to COR for resolution

3. Compl ete | ayout drawi ngs shall be required by Paragraph, SUBM TTALS
Construction work shall not start on any systemuntil the |ayout
drawi ngs have been approved by VA

4, Installer Qualifications: Installer shall be licensed and shall

provi de evidence of the successful conpletion of at |east five
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projects of equal or greater size and conplexity. Provide tradesnen
skilled in the appropriate trade.

If an installation is unsatisfactory to the COR, the Contractor
shall correct the installation at no additional cost or additiona

tinme to the Governnent.

E. Guaranty: Warranty of Construction, FAR clause 52.246-21
F. Plunbing Systems: IPC, International Plunbing Code. Unl ess otherw se

requi red herein, performplunbing work in accordance with the | atest

version of the IPC. For |PC codes referenced in the contract docunents,

advi sory provisions shall be considered mandatory, the word “shoul d”

shall be interpreted as “shall”. Reference to the “code official” or

“owner” shall be interpreted to nean the COR

G deanliness of Piping and Equi pment Systens:

1

Care shall be exercised in the storage and handling of equi prent and
piping material to be incorporated in the work. Debris arising from
cutting, threading and wel ding of piping shall be renopved.

Pi pi ng systenms shall be flushed, blown or pigged as necessary to
deliver clean systens.

The interior of all tanks shall be cleaned prior to delivery and
beneficial use by the Governnent. All piping shall be tested in
accordance with the specifications and the International Plunbing
Code (IPC). Al filters, strainers, fixture faucets shall be flushed
of debris prior to final acceptance

Contractor shall be fully responsible for all costs, damage, and

delay arising fromfailure to provide clean systens.

1. 6 DELI VERY, STORAGE AND HANDLI NG

A. Protection of Equi pnment:

1

Equi pnrent and nmaterial placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not

t he Government has reinbursed the Contractor for the equi pment and
material. The Contractor is solely responsible for the protection of
such equi pnent and material agai nst any damage.

Damaged equi pnent shall be replaced with an identical unit as
determ ned and directed by the COR Such repl acenent shall be at no
addi tional cost or additional time to the Government.

Interiors of new equi prent and piping systenms shall be protected
agai nst entry of foreign matter. Both inside and outside shall be

cl eaned before painting or placing equiprment in operation.
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4. Existing equi pnent and piping being worked on by the Contractor
shal | be under the custody and responsibility of the Contractor and
shall be protected as required for new work.

1.7 AS-BU LT DOCUMENTATI ON

A. Submit manufacturer’s literature and data updated to include subnmitta
revi ew comments and any equi pnent substitutions.

B. Subnmit operation and mai ntenance data updated to include subnitta
revi ew comments, substitutions and construction revisions shall be
inserted into a three ring binder. Al aspects of system operation and
mai nt enance procedures, including piping isonetrics, wiring diagranms of
all circuits, a witten description of system design, control |ogic,
and sequence of operation shall be included in the operation and
mai nt enance manual . The operations and nmai nt enance nmanual shall include
t roubl eshooti ng techni ques and procedures for energency situations.
Notes on all special systens or devices such as danper and door closure
i nterlocks shall be included. A List of reconmended spare parts
(manuf acturer, nodel nunber, and quantity) shall be furnished.

I nformati on expl ai ning any speci al know edge or tools the owner will be

required to enploy shall be inserted into the As-Built docunentation.

C. The installing contractor shall maintain as-built draw ngs of each
conpl et ed phase for verification; and, shall provide the conplete set
at the tine of final systens certification testing. As-built draw ngs
are to be provided, and a copy of themon Auto-Cad version 2014
provi ded on conpact disk or DVD. Should the installing contractor
engage the testing conmpany to provide as-built or any portion thereof,
it shall not be deemed a conflict of interest or breach of the ‘third
party testing conpany’ requirenent.

D. Certification docunentation shall be provided prior to submtting the
request for final inspection. The docunentation shall include all test
results, the nanes of individuals performng work for the testing
agency on this project, detailed procedures followed for all tests, and
a certification that all results of tests were within limts specified.

PART 2 - PRODUCTS
2.1 MATERI ALS FOR VARI QUS SERVI CES

A. Steel pipe shall contain a mninmmof 25 percent recycled content.

B. Plastic pipe, fittings and solvent cenent shall nmeet NSF 14 and shal
bear the NSF seal “NSF-PW . Pol ypropyl ene pipe and fittings shal
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conply with NSF 14 and NSF 61. Solder or flux containing | ead shall not

be used with copper pipe.

C. Material or equipnent containing a weighted average of greater than
0. 25 percent |ead shall not be used in any potable water system
i ntended for human consunption, and shall be certified in accordance
with NSF 61 or NSF 372

D. In-line devices such as water neters, building val ves, check val ves,
stops, valves, fittings, tanks and backfl ow preventers shall conply
with NSF 61 and NSF 372

E. End point devices such as drinking fountains, |avatory faucets, kitchen
and bar faucets, ice nmakers supply stops, and end-point control valves
used to dispense drinking water nmust meet requirenents of NSF 61 and
NSF 372.

2.2 FACTORY- ASSEMBLED PRODUCTS

A. Standardi zation of conponents shall be naximnmzed to reduce spare part
requi renents.

B. Manufacturers of equiprment assenblies that include conmponents nade by
ot hers shall assune conplete responsibility for final assenbled unit.
1. Al components of an assenbled unit need not be products of sane

manuf act urer.

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

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

4. Contractor shall guarantee performance of assenblies of conponents,
and shall repair or replace elements of the assenblies as required
to deliver specified perfornmance of the conplete assenbly at no
additional cost or time to the Government.

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

D. Major items of equipnent, which serve the sane function, shall be the
sane make and nodel

2.3 COWPATIBILITY OF RELATED EQUI PMENT
A. Equi prnent and materials installed shall be conpatible in all respects

with other itenms being furnished and with existing itens so that the
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result will be a conplete and fully operational systemthat conforns to
contract requirenents.
2.4 SAFETY GUARDS
A. Punp shafts and couplings shall be fully guarded by a sheet stee
guard, covering coupling and shaft but not bearings. Material shall be

m ni mum 16- gage sheet steel; ends shall be braked and drilled and

attached to punp base with mnimumof four 8 mMmm (1/4 inch) bolts.

Rei nforce guard as necessary to prevent side play forcing guard onto

coupl i ngs.

B. Al Equiprent shall have noving parts protected from personal injury.
2.5 LI FTI NG ATTACHMENTS
A. Equi pnent shall be provided with suitable lifting attachments to enabl e
equi prent to be lifted in its normal position. Lifting attachments
shal |l withstand any handling conditions that m ght be encountered,
wi t hout bending or distortion of shape, such as rapid | owering and
braki ng of | oad.
2.6 ELECTRI C MOTORS, MOTOR CONTROL, CONTROL W RI NG
A. All material and equi pnent furnished and installation nethods used
shall conformto the requirements of Section 22 05 12, GENERAL MOTOR

REQUI REMENTS FOR PLUMBI NG EQUI PMENT; Section 26 29 11, MOTOR

CONTROLLERS; and, Section 26 05 19, LOWVOLTAGE ELECTRI CAL PONER

CONDUCTORS AND CABLES. All electrical wiring, conduit, and devices

necessary for the proper connection, protection and operation of the

systenms shall be provided. Prenmiumefficient notors shall be provided.

Unl ess ot herwi se specified for a particular application, electric

notors shall have the follow ng requirenents.

B. Special Requirenents:

1. Where notor power requirenents of equi pnent furni shed deviate from
power shown on plans, provide electrical service designed under the
requi renents of NFPA 70 without additional cost or time to the
Gover nment .

2. Assenblies of nmotors, starters, and controls and interlocks on
factory assenbl ed and wi red devices shall be in accordance with the
requi renments of this specification

3. Wre and cable materials specified in the electrical division of the

specifications shall be nodified as follows:
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a. Wring material |ocated where tenperatures can exceed 71° C (160°
F) shall be stranded copper with Teflon FEP insulation with
jacket. This includes wiring on the boilers and water heaters.
b. Oher wiring at boilers and water heaters, and to control panels,
shal | be NFPA 70 designati on THWN
c. Shielded conductors or wiring in separate conduits for al
i nstrunentation and control systens shall be provided where
recommended by manuf acturer of equipnent.
4. Mdtor sizes shall be selected so that the notors do not operate into
the service factor at naxi mumrequired | oads on the driven
equi prent. Motors on punps shall be sized for non-overloading at al
points on the punp performance curves.
5. Motors utilized with variable frequency drives shall be rated
“inverter-ready” per NEMA Standard, MGL.

C. Motor Efficiency and Power Factor: All notors, when specified as “high
efficiency or PremumEfficiency” by the project specifications on
driven equi pnent, shall conformto efficiency and power factor
requirenents in Section 22 05 12, GENERAL MOTOR REQUI REMENTS FOR
PLUMBI NG EQUI PMENT, with no consideration of annual service hours.
Mot or manufacturers generally define these efficiency requirenents as
“NEMA prenmium efficient” and the requirenents generally exceed those of
the Energy Policy Act (EPACT), revised 2005. Mdtors not specified as
“high efficiency or premumefficient” shall conmply wth EPACT

D. Singl e-phase Motors: Capacitor-start type for hard starting
applications. Mtors for centrifugal punps may be split phase or
per manent split capacitor (PSC)

E. Poly-phase Mdtors: NEMA Design B, Squirrel cage, induction type. Each
t wo- speed notor shall have two separate wi ndings. Atinme delay (20
seconds mnimun) relay shall be provided for switching fromhigh to | ow
speed.

F. Rating: Rating shall be continuous duty at 100 percent capacity in an
anbi ent tenperature of 40° C (104° F); mni num horsepower as shown on
drawi ngs; maxi mum horsepower in normal operation shall not exceed
nanepl ate rating without service factor.

G Insul ation Resistance: Not |ess than one-half neg-ohm between stator
conductors and frame shall be neasured at the tinme of final inspection.
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2.7 VAR ABLE SPEED MOTOR CONTROLLERS

A. Refer to Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
and Section 26 29 11, MOTOR CONTROLLERS for specifications.

B. The conbi nation of controller and notor shall be provided by the
respective punp manufacturer, and shall be rated for 100 percent output
performance. Miultiple units of the same class of equipnment, i.e. punps,
shal | be product of a single manufacturer

C. Motors shall be premiumefficient type, “invertor duty”, and be
approved by the notor controller nmanufacturer. The controll er-notor
conbi nati on shall be guaranteed to provide full notor naneplate
hor sepower in variable frequency operation. Both driving and driven
not or sheaves shall be fixed pitch.

D. Controller shall not add any current or voltage transients to the input
AC power distribution system DDC controls, sensitive nedica
equi prent, etc., nor shall be affected from other devices on the AC
power system

2.8 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON

A. Use synbols, nonencl ature and equi pment nunbers specified, shown on the
draw ngs, or shown in the maintenance nmanual s. Coordi nate equi pnent and
val ve identification with | ocal VAMC shops. In addition, provide bar
code identification naneplate for all equipnent which will allow the
equi prent i dentification code to be scanned into the systemfor
mai nt enance and i nventory tracking. Identification for piping is
specified in Section 09 91 00, PAINTING

B. Interior (lndoor) Equi pnent: Engraved naneplates, with letters not |ess
than 7 mm (3/16 inch) high of brass with black-filled letters, or rigid
bl ack plastic with white letters specified in Section 09 91 00,

PAI NTI NG shal | be permanently fastened to the equiprment. Unit
conponents such as water heaters, tanks, coils, filters, etc. shall be
i dentified.

C. Exterior (Qutdoor) Equiprent: Brass naneplates, with engraved bl ack
filled letters, not less than 7 nm (3/16 inch) high riveted or bolted
to the equi prment.

D. Control Itens: Al tenperature, pressure, and controllers shall be
| abel ed and the conponent’s function identified. Identify and | abe
each itemas they appear on the control diagrans.
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E

Val ve Tags and Lists:

1. Plunbing: Al valves shall be provided with valve tags and |isted on
a valve list (Fixture stops not included).

2. Valve tags: Engraved black filled nunbers and letters not |ess than
15 mm (1/2 inch) high for nunber designation, and not |ess than 8 mm
(1/4 inch) for service designation on 19 gage, 40 mm (1-1/2 inches)
round brass disc, attached with brass "S" hook or brass chain

3. Valve lists: Valve lists shall be created using a word processing
program and printed on plastic coated cards. The plastic coated
valve list card(s), sized 215 mm (8-1/2 inches) by 275 mm (11
i nches) shall show val ve tag nunber, valve function and area of
control for each service or system The valve list shall be in a
punched 3-ring binder notebook. An additional copy of the valve list
shall be nobunted in picture frames for nmounting to a wall. COR shal
instruct contractor where frames shall be nounted.

4. A detailed plan for each floor of the building indicating the
| ocation and val ve nunber for each valve shall be provided in the
3-ring binder notebook. Each valve location shall be identified with

a color coded sticker or thunb tack in ceiling or access door.

2.9 FI RESTOPPI NG

A

Section 07 84 00, FIRESTOPPING specifies an effective barrier against
the spread of fire, snoke and gases where penetrations occur for
pi ping. Refer to Section 22 07 11, PLUMBI NG | NSULATI ON, for pipe

i nsul ati on.

2.10 GALVANI ZED REPAI R COVPOUND

A

M. Spec. DOD P-21035B, paint.

2.11 PI PE AND EQUI PMENT SUPPORTS AND RESTRAI NTS

A

In Iieu of the paragraph which follows, suspended equi pnent support and
restraints may be designed and installed in accordance with the

I nternational Building Code (1BC) and Section 13 05 41, SEISMC
RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL COMPONENTS. Submittal s based
on the International Building Code (1BC) and Section 13 05 41, SEISMC
RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL COVPONENTS requi renents, or
the foll owi ng paragraphs of this Section shall be stanped and signed by
a professional engineer registered in the state where the project is

| ocated. The Support system of suspended equi pnent over 227 kg (500
pounds) shall be submitted for approval of the CORin all cases. See

t he above specifications for lateral force design requirenents.
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B

Type Nunbers Specified: For materials, design, manufacture, selection,
application, and installation refer to MSS SP-58. For selection and
application refer to MSS SP-69. Refer to Section 05 50 00, METAL

FABRI CATI ONS, for miscellaneous nmetal support materials and prime coat

pai nting.

For Attachment to Concrete Construction

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

2. Self-drilling expansion shields and machi ne bolt expansi on anchors:
Permitted in concrete not Iess than 100 mm (4 inches) thick when
approved by the COR for each job condition

3. Power-driven fasteners: Permtted in existing concrete or masonry
not |less than 100 nm (4 inches) thick when approved by the COR for
each job condition.

For Attachnent to Steel Construction: MSS SP-58.

1. Welded attachment: Type 22.

2. Beamcl anps: Types 20, 21, 28 or 29. Type 23 C-clanmp may be used for
i ndi vi dual copper tubing up to 23 nm (7/8 inch) outside dianeter.
Attachnment to Metal Pan or Deck: As required for materials specified in

Section 05 31 00, STEEL DECKI NG

For Attachnent to Wod Construction: Wod screws or |ag bolts.

Hanger Rods: Hot-rolled steel, ASTM A36/ A36M or ASTM A575 for all owabl e

load listed in MBS SP-58. For piping, provide adjustnent neans for

controlling | evel or slope. Types 13 or 15 turn-buckl es shall provide

40 mm (1-1/2 inches) mninmm of adjustnent and incorporate |ocknuts.

Al -thread rods are acceptabl e.

Mul tiple (Trapeze) Hangers: Galvanized, cold forned, |ipped stee

channel horizontal menber, not less than 43 mmby 43 mm (1-5/8 inches

by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to accept specia
spring held, hardened steel nuts.

1. Allowabl e hanger |oad: Manufacturers rating | ess 91kg (200 pounds).

2. CQuide individual pipes on the horizontal nmenber of every other
trapeze hanger with 8 nm (1/4 inch) Ubolt fabricated from stee
rod. Provide Type 40 insul ation shield, secured by two 15 nm (1/2
i nch) gal vani zed steel bands, or insulated calciumsilicate shield
for insulated piping at each hanger

Pi pe Hangers and Supports: (MSS SP-58), use hangers sized to encircle

i nsul ation on insulated piping. Refer to Section 22 07 11, PLUMBI NG

| NSULATI ON for insulation thickness. To protect insulation, provide
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Type 39 saddles for roller type supports or insulated calciumsilicate
shi el ds. Provide Type 40 insulation shield or insulated cal cium
silicate shield at all other types of supports and hangers i ncluding

t hose for insul ated piping.

1. General Types (MsSS SP-58):

a. Standard clevis hanger: Type 1; provide | ocknut.
b. Riser clanps: Type 8.

c. Wall brackets: Types 31, 32 or 33.

d. Roller supports: Type 41, 43, 44 and 46.

e. Saddl e support: Type 36, 37 or 38.

f. Turnbuckle: Types 13 or 15.

g. U-bolt clamp: Type 24.

h. Copper Tube:

1) Hangers, clanps and other support material in contact with
tubi ng shall be painted with copper col ored epoxy paint,
copper-coated, plastic coated or taped with isolation tape to
prevent el ectrolysis.

2) For vertical runs use epoxy painted, copper-coated or plastic
coated riser clanps.

3) For supporting tube to strut: Provide epoxy painted pipe
straps for copper tube or plastic inserted vibration isolation
cl anmps.

4) Insul ated Lines: Provide pre-insulated calciumsilicate
shi el ds sized for copper tube.

i. Spring hangers are required on all plunbing system punps one
hor sepower and greater
2. Plumbing Piping (G her Than General Types):
a. Horizontal piping: Type 1, 5, 7, 9, and 10.
b. Chrone plated piping: Chronme plated supports.
c. Hangers and supports in pipe chase: Prefabricated system ABS

sel f-extingui shing material, not subject to electrolytic action,

to hold piping, prevent vibration and conpensate for all static

and operational conditions.
d. Bl ocking, stays and bracing: Angle iron or preformed netal

channel shapes, 1.3 nm (18 gage) m ni num
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J. Pre-insulated CalciumSilicate Shields:

1. Provide 360 degree water resistant high density 965 kPa (140 psig)
conpressive strength calciumsilicate shields encased in gal vani zed
net al .

2. Pre-insulated calciumsilicate shields to be installed at the point
of support during erection
Shi el d thickness shall match the pipe insulation
The type of shield is selected by the tenperature of the pipe, the
load it nmust carry, and the type of support it will be used with.
a. Shields for supporting cold water shall have insulation that

extends a mnimmof 25 mm (1 inch) past the sheet netal.

b. The insulated calciumsilicate shield shall support the maxi mum
al l owabl e water filled span as indicated in MSS SP-69. To support
the | oad, the shields shall have one or nore of the follow ng
features: structural inserts 4138 kPa (600 psig) conpressive
strength, an extra bottomnmetal shield, or formed structura
steel (ASTM A36/ A36M) wear plates welded to the bottom sheet
nmet al j acket.

5. Shields may be used on steel clevis hanger type supports, trapeze
hangers, roller supports or flat surfaces.

K. Seismc Restraint of Piping: Refer to Section 13 05 41, SEISMC

RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL COWVPONENTS.

2. 12 Pl PE PENETRATI ONS
A. Pipe penetration sleeves shall be installed for all pipe other than
rect angul ar bl ocked out floor openings for risers in mechanical bays.
B. Pipe penetration sleeve materials shall conmply with all firestopping
requirenents for each penetration
C. To prevent accidental liquid spills frompassing to a | ower |evel,
provi de the foll ow ng:

1. For sleeves: Extend sleeve 25 mm (1 inch) above finished fl oor and
provi de seal ant for watertight joint.

2. For bl ocked out floor openings: Provide 40 nm (1-1/2 inch) angle set
in silicone adhesive around opening.

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration.

D. Penetrations are not allowed through beanms or ribs, but may be

installed in concrete beam flanges, with structural engineer prior
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approval . Any deviation fromthese requirenents nmust receive prior
approval of COR

E. Sheet metal, plastic, or noisture resistant fiber sleeves shall be
provi ded for pipe passing through floors, interior walls, and
partitions, unless brass or steel pipe sleeves are specifically called
for bel ow.

F. Cast iron or zinc coated pipe sleeves shall be provided for pipe
passi ng through exterior walls bel ow grade. The space between the
sl eeve and pi pe shall be made watertight with a nodul ar or |ink rubber
seal . The link seal shall be applied at both ends of the sleeve.

G Gl vani zed steel or an alternate black iron pipe with asphalt coating
sl eeves shall be for pipe passing through concrete beam fl anges, except
where brass pipe sleeves are called for. A galvanized steel sleeve
shal | be provided for pipe passing through floor of mechanical roons,
| aundry work roons, and ani nal roons above basenent. Except in
nmechani cal roons, sleeves shall be connected with a floor plate.

H Brass Pipe Sleeves shall be provided for pipe passing through quarry
tile, terrazzo or ceranic tile floors. The sleeve shall be connected
with a floor plate.

I. Sleeve clearance through floors, walls, partitions, and beam fl anges
shall be 25 mm (1 inch) greater in diameter than external dianeter of
pi pe. Sleeve for pipe with insulation shall be |arge enough to
accommodate the insulation plus 25 nm (1 inch) in dianmeter. Interior
openi ngs shall be caul ked tight with firestopping material and seal ant
to prevent the spread of fire, snoke, water and gases.

J. Seal ant and Adhesives: Shall be as specified in Section 07 92 00, JO NT
SEALANTS. Bi o-based naterials shall be utilized when possi bl e.

K. Pi pe passing through roof shall be installed through a 4.9 kg per
square mneter copper flashing with an integral skirt or flange. Skirt or
flange shall extend not |ess than 200 mm (8 inches) fromthe pipe and
set in a solid coating of bitum nous cenment. Extend flashing a m ni mum
of 250 nm (10 inches) up the pipe. Pipe passing through a waterproofing
menbrane shall be provided with a clanping flange. The annul ar space
bet ween the sl eeve and pipe shall be sealed watertight.

2.13 TOOLS AND LUBRI CANTS

A. Furnish, and turn over to the COR special tools not readily avail able
commercially, that are required for disassenbly or adjustnent of
equi prent and machi nery furni shed.
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B

C

Grease Guns with Attachnents for Applicable Fittings: One for each type
of grease required for each notor or other equipnent.

Tool Containers: netal, permanently identified for intended service and
mount ed, or |ocated, where directed by the COR

Lubricants: A mninumof 0.95 L (1 quart) of oil, and 0.45 kg (1 pound)
of grease, of equiprment manufacturer's recomended grade and type, in
unopened contai ners and properly identified as to use for each

di fferent application. Bio-based materials shall be utilized when

possi bl e.

2.14 WALL, FLOOR AND CEI LI NG PLATES

A

Material and Type: Chrone plated brass or chrone plated steel, one
piece or split type with conceal ed hinge, with set screw for fastening
to pipe, or sleeve. Use plates that fit tight around pipes, cover

openi ngs around pi pes and cover the entire pipe sleeve projection.

Thi ckness: Not less than 2.4 mm (3/32 inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0.025 inch) for up to 75 mm
(3 inch) pipe, 0.89 nm(0.035 inch) for |arger pipe.

Locations: Use where pipe penetrates floors, walls and ceilings in
exposed |l ocations, in finished areas only. Wall plates shall be used
where insul ati on ends on exposed water supply pipe drop from over head.
A watertight joint shall be provided in spaces where brass or stee

pi pe sl eeves are specified.

2.15 ASBESTCS

A. Materials containing asbestos are not permtted.
PART 3 - EXECUTI ON
3.1 ARRANGEMENT AND | NSTALLATI ON OF EQUI PMENT AND PI Pl NG

A. Location of piping, sleeves, inserts, hangers, and equi pment, access

provi sions shall be coordinated with the work of all trades. Piping,
sl eeves, inserts, hangers, and equi pnment shall be |ocated clear of

wi ndows, doors, openings, |ight outlets, and other services and
utilities. Equi prent |ayout drawi ngs shall be prepared to coordinate
proper |ocation and personnel access of all facilities. The draw ngs
shal | be subnmitted for review.

Manuf acturer's published recomrendati ons shall be foll owed for
installation nethods not otherw se specified.

Operating Personnel Access and Observation Provisions: Al equipnent
and systens shall be arranged to provide clear view and easy access,

wi t hout use of portable |adders, for naintenance, testing and operation
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of all devices including, but not linted to: all equipnment itens,

val ves, backflow preventers, filters, strainers, transmtters, sensors,

nmeters and control devices. Al gages and indicators shall be clearly

vi si bl e by personnel standing on the floor or on permanent platforns.

Mai nt enance and operating space and access provi sions that are shown on

t he drawi ngs shall not be changed nor reduced.

D. Structural systens necessary for pipe and equi pnent support shall be
coordinated to permit proper installation.

E. Location of pipe sleeves, trenches and chases shall be accurately
coordi nated wi th equi pnent and pi pi ng | ocati ons.

F. Cutting Holes:

1. Holes shall be located to avoid interference with structural nenbers
such as beans or grade beans. Holes shall be laid out in advance and
drilling done only after approval by COR |f the Contractor
considers it necessary to drill through structural nenbers, this
matter shall be referred to COR for approval.

2. Waterproof nmenbrane shall not be penetrated. Pipe floor penetration
bl ock outs shall be provided outside the extents of the waterproof
menbr ane.

3. Hol es through concrete and masonry shall be cut by rotary core
drill. Pneumatic hamer, inpact electric, and hand or nmanual hanmer
type drill will not be allowed, except as permtted by COR where
wor ki ng area space is linmted.

G Mnor Piping: Generally, small dianmeter pipe runs fromdrips and
drains, water cooling, and other services are not shown but nust be
provi ded.

H Protection and C eani ng:

1. Equi prent and materials shall be carefully handl ed, properly stored,
and adequately protected to prevent danage before and during
installation, in accordance with the manufacturer's reconmendations
and as approved by the COR Danaged or defective itens in the
opi nion of the COR, shall be replaced at no additional cost or tine
to the Government.

2. Protect all finished parts of equipnent, such as shafts and bearings
where accessible, fromrust prior to operation by neans of
protective grease coating and wapping. C ose pipe openings with
caps or plugs during installation. Pipe openings, equipnment, and

pl umbi ng fixtures shall be tightly covered against dirt or
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nmechani cal injury. At conpletion of all work thoroughly clean
fixtures, exposed materials and equi pnent.

I. Concrete and Grout: Concrete and shrink conpensating grout 25 MPa (3000
psig) mininmum specified in Section 03 30 00, CAST-IN PLACE CONCRETE,
shal |l be used for all pad or floor nobunted equi pnent.

J. Gages, thernoneters, valves and other devices shall be installed with
due regard for ease in reading or operating and maintaining said
devi ces. Thermoneters and gages shall be | ocated and positioned to be
easily read by operator or staff standing on floor or wal kway provided.
Servicing shall not require dismantling adjacent equi pnent or pipe
wor k.

K. Interconnection of Controls and Instruments: Electrical interconnection
is generally not shown but shall be provided. This includes
i nterconnections of sensors, transnmitters, transducers, contro
devi ces, control and instrunentation panels, alarns, instrunents and
conput er workstations. Conply with NFPA 70.

L. Many plunbing systens interface with the HVAC control system See the
HVAC control points list and Section 23 09 23, D RECT DI G TAL CONTROL
SYSTEM FOR HVAC.

M Work in Existing Building:

1. Performas specified in Article, OPERATI ONS AND STORAGE AREAS
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUI REMENTS for relocation of existing equipnent,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, CGENERAL REQUI REMENTS, Article,
OPERATI ONS AND STORAGE AREAS, nmke alterations to existing service
piping at tinmes that will cause the |east interfere with nornal
operation of the facility.

N. Work in Aninmal Research Areas: Seal all pipe penetrations with silicone
seal ant to prevent entrance of insects.

O Work in bathroons, restroons, housekeeping closets: Al pipe
penetrations behind escutcheons shall be sealed with plunbers putty.

P. Switchgear Drip Protection: Every effort shall be made to elimnate the
installation of pipe above data equi pnent, and el ectrical and tel ephone
switchgear. If this is not possible, encase pipe in a second pipe with
a mnimmof joints. Drain valve shall be provided in | ow point of
casenent pi pe.
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Q

| naccessi bl e Equi prent :

1. Where the Governnent determ nes that the Contractor has installed
equi prent not conveniently accessible for operation and mai nt enance,
equi prent shall be renmoved and reinstalled or renedial action
perfornmed as directed at no additional cost or additional tine to
t he Governnent.

2. The term "conveniently accessible" is defined as capabl e of being
reached without the use of |ladders, or w thout clinbing or crawling
under or over obstacles such as electrical conduit, notors, fans,
punps, belt guards, transforners, high voltage |ines, piping, and
duct wor k.

3.2 TEMPORARY PI PI NG AND EQUI PMENT

A

Continuity of operation of existing facilities may require tenporary
installation or relocation of equipnment and piping. Tenporary equi pnent
or pipe installation or relocation shall be provided to maintain
continuity of operation of existing facilities.

The Contractor shall provide all required facilities in accordance with
the requirenents of phased constructi on and nmi nt enance of service. Al
pi pi ng and equi prent shall be properly supported, sloped to drain
operate w thout excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The

requi renents of paragraph 3.1 shall apply.

Tenporary facilities and piping shall be conpletely renmpoved back to the
nearest active distribution branch or main pipe |line and any openi ngs
in structures sealed. Dead |l egs are not allowed in potable water
systenms. Necessary blind flanges and caps shall be provided to sea

open piping remaining in service

3.3 RIGA NG

A

Qpenings in building structures shall be planned to accomobdate design
schene.

Al ternative nethods of equiprment delivery may be offered and will be
consi dered by Governnent under specified restrictions of phasing and
service requirements as well as structural integrity of the building.
Al'l openings in the building shall be closed when not required for
rigging operations to maintain proper environment in the facility for
CGovernment operation and nmai ntenance of servi ce.

Contractor shall provide all facilities required to deliver specified

equi prent and place on foundations. Attachments to structures for
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ri ggi ng purposes and support of equi pment on structures shall be

Contractor's full responsibility.

E. Contractor shall check all clearances, weight limtations and shal
provide a rigging plan designed by a Regi stered Professional Engineer.
Al nodifications to structures, including reinforcenent thereof, shal
be at Contractor's cost, tine and responsibility.

F. Rigging plan and nethods shall be referred to COR for eval uation prior
to actual work.

3.4 Pl PE AND EQUI PMENT SUPPORTS

A. \Where hanger spacing does not correspond with joist or rib spacing, use
structural steel channels secured directly to joist and rib structure
that will correspond to the required hanger spacing, and then suspend
t he equi pnent and piping fromthe channels. Holes shall be drilled or
burned in structural steel ONLY with the prior witten approval of the
COR.

B. The use of chain pipe supports, wire or strap hangers; wood for
bl ocki ng, stays and braci ng, or hangers suspended from pi pi ng above
shall not be permitted. Rusty products shall be repl aced.

C. Hanger rods shall be used that are straight and vertical. Turnbuckles
for vertical adjustnents may be omtted where linited space prevents
use. A mnimmof 15 mm (1/2 inch) clearance between pipe or piping
covering and adjacent work shall be provided.

D. For horizontal and vertical plunbing pipe supports, refer to the
I nternational Plunbing Code (I PC) and these specifications.

E. Overhead Supports:

1. The basic structural systemof the building is designed to sustain
the | oads i nposed by equi prent and piping to be supported overhead.

2. Provide steel structural menmbers, in addition to those shown, of
adequate capability to support the inposed |oads, |located in
accordance with the final approved |ayout of equi pment and pi ping.

3. Tubing and capillary systens shall be supported in channel troughs.

F. Floor Supports:

1. Provide concrete bases, concrete anchor bl ocks and pedestals, and
structural steel systens for support of equipnment and piping.
Concrete bases and structural systens shall be anchored and dowel ed
to resist forces under operating and seisnmc conditions (if

appl i cabl e) without excessive displacenent or structural failure.
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2. Bases and supports shall not be located and installed unti
equi pment nmounted thereon has been approved. Bases shall be sized to
mat ch equi pment mounted thereon plus 50 mm (2 inch) excess on al
edges. Structural draw ngs shall be reviewed for additiona
requi renents. Bases shall be neatly finished and snpot hed, shal
have chanfered edges at the top, and shall be suitable for painting.

3. Al equipnent shall be shimed, leveled, firmy anchored, and
grouted with epoxy grout. Anchor bolts shall be placed in sleeves,
anchored to the bases. Fill the annul ar space between sl eeves and
bolts with a grout material to pernit alignnment and realignnent.

4. For seismc anchoring, refer to Section 13 05 41, SEI SM C RESTRAI NT
REQUI REMENTS FOR NON- STRUCTURAL COVPONENTS.

3.5 LUBRI CATI ON

A. Al equipnent and devices requiring lubrication shall be |ubricated
prior to initial operation. Al devices and equi pnent shall be field
checked for proper |ubrication.

B. All devices and equi pnment shall be equipped with required |ubrication
fittings. A mnimmof one liter (one quart) of oil and 0.45 kg (1
pound) of grease of manufacturer's recomended grade and type for each
di fferent application shall be provided. Al materials shall be
delivered to COR in unopened containers that are properly identified as
to application.

C. A separate grease gun with attachments for applicable fittings shall be
provi ded for each type of grease appli ed.

D. Al lubrication points shall be accessible wi thout disassenbling
equi pnment, except to renove access pl ates.

E. Al lubrication points shall be extended to one side of the equi pnment.

3.6 PLUMBI NG SYSTEMS DEMOLI Tl ON

A. Rigging access, other than indicated on the draw ngs, shall be provided

after approval for structural integrity by the COR Such access shal
be provided without additional cost or tine to the Governnent. Were
work is in an operating plant, approved protection fromdust and debris
shall be provided at all tines for the safety of plant personnel and
mai nt enance of plant operation and environment of the plant.

B. In an operating plant, cleanliness and safety shall be nmintained. The
pl ant shall be kept in an operating condition. Governnent personne
will be carrying on their nornmal duties of operating, cleaning and

mai nt ai ni ng equi prent and pl ant operation. Wrk shall be confined to
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the i medi ate area concerned; nmaintain cleanliness and wet down
denol i shed materials to elimnate dust. Dust and debris shall not be
permitted to accurmulate in the area to the detriment of plant
operation. Al flame cutting shall be performed to nmaintain the fire
safety integrity of this plant. Adequate fire extinguishing facilities
shal |l be available at all tinmes. Al work shall be perforned in
accordance with recogni zed fire protection standards including NFPA
51B. Inspections will be nade by personnel of the VA Medical Center,
and the Contractor shall follow all directives of the CORw th regard
to rigging, safety, fire safety, and mai ntenance of operations.

C. Unless specified otherwise, all piping, wiring, conduit, and other
devi ces associated with the equi pnent not re-used in the new work shal
be conpletely renmoved from Government property per Section 01 74 19,
CONSTRUCTI ON WASTE MANAGEMENT. This includes all concrete equi prent
pads, pipe, valves, fittings, insulation, and all hangers including the
top connection and any fastenings to building structural systens. Al
openi ngs shall be seal ed after renoval of equi prent, pipes, ducts, and
ot her penetrations in roof, walls, floors, in an approved manner and in
accordance with plans and specifications where specifically covered.
Structural integrity of the building systemshall be maintained.

Ref erence shall al so be made to the drawi ngs and specifications of the
other disciplines in the project for additional facilities to be
denol i shed or handl ed.

D. Al valves including gate, globe, ball, butterfly and check, al
pressure gages and thernoneters with wells shall remai n Governnent
property and shall be renpved and delivered to COR and stored as
directed. The Contractor shall renove all other material and equi pnent,
devi ces and denolition debris under these plans and specifications.
Such material shall be renoved from Government property expeditiously
and shall not be allowed to accumul ate. Coordinate with the COR and
I nfection Control

3.7 CLEANI NG AND PAI NTI NG

A. Prior to final inspection and acceptance of the plant and facilities
for beneficial use by the Governnent, the plant facilities, equipnent
and systens shall be thoroughly cleaned and painted. Refer to Section
09 91 00, PAI NTI NG

22 05 11 - 27



VA Loma Linda Heal thcare System May 12, 2017
Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

B. In addition, the follow ng special conditions apply:

1. Ceaning shall be thorough. Solvents, cleaning materials and nethods
recommended by the manufacturers shall be used for the specific
tasks. All rust shall be renoved prior to painting and from surfaces
to remai n unpai nted. Scratches, scuffs, and abrasions shall be
repaired prior to applying prinme and finish coats.

2. The followi ng Material and Equi pnent shall NOT be painted:

a. Mdtors, controllers, control sw tches, and safety sw tches.
b. Control and interl ock devices.

c. Regul ators.

d. Pressure reducing val ves.

e. Control valves and thernostatic el enents.

f. Lubrication devices and grease fittings.

g. Copper, brass, alum num stainless steel and bronze surfaces.
h. Valve stenms and rotating shafts.

i. Pressure gages and thernoneters.
j. dass.
k. Nane pl ates.

3. Control and instrument panels shall be cl eaned and damaged surfaces
repai red. Touch-up painting shall be nmade with matching paint type
and col or obtained from manufacturer or conputer natched.

4. Punps, notors, steel and cast iron bases, and coupling guards shal
be cl eaned, and shall be touched-up with the same paint type and
color as utilized by the punp nanufacturer

5. Tenporary Facilities: Apply paint to surfaces that do not have
exi sting finish coats per Section 09 91 00, Painting.

6. The final result shall be a smooth, even-col ored, even-textured
factory finish on all itens. The entire piece of equi pnent shall be
repainted, if necessary, to achieve this. Lead based paints shal
not be used.

3. 8 | DENTI FI CATI ON SI GNS
A. Lami nated plastic signs, with engraved |lettering not |ess than 7 mm

(3/16 inch) high, shall be provided that designates equipnent function,

for all equiprment, switches, notor controllers, relays, neters, contro

devi ces, including automatic control valves. Nomencl ature and
identification symbols shall correspond to that used in mai ntenance
manual , and in diagrans specified el sewhere. Attach by chain, adhesive,

or screws.
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B

C

Factory Built Equipnment: Metal plate, securely attached, with nane and
address of manufacturer, serial nunber, nodel numnber, size, and
performance data shall be placed on factory built equi prent.

Pipe ldentification: Refer to Section 09 91 00, PAINTING

3.9 STARTUP AND TEMPORARY OPERATI ON

A

Startup of equi pment shall be perforned as described in the equi pnent
specifications. Vibration within specified tolerance shall be verified
prior to extended operation. Tenporary use of equipnment is specified in
Section 01 00 00, GENERAL REQUI REMENTS, Article, TEMPORARY USE OF
MECHANI CAL AND ELECTRI CAL EQUI PMENT.

The conmi ssioning Agent will observe startup and contractor testing of
sel ected equi pnent. Coordinate the startup and contractor testing
schedules with the Contracting Oficer’'s Representative and

Conmi ssi oni ng Agent. Provide a m nimum of 2 weeks prior notice.

3. 10 OPERATI NG AND PERFORMANCE TESTS

A

Prior to the final inspection, all required tests shall be perforned as
specified in Section 01 00 00, GENERAL REQUI REMENTS, Article, TESTS and
submit the test reports and records to the COR

Shoul d evi dence of mal function in any tested system or piece of

equi pnment or conponent part thereof, occur during or as a result of
tests, mmke proper corrections, repairs or replacenents, and repeat
tests at no additional cost to the Government.

VWhen conpl etion of certain work or systenms occurs at a time when fina
control settings and adjustnments cannot be properly nmade to nmake
performance tests, then conduct such performance tests and finalize
control settings during the first actual seasonal use of the respective
systens follow ng conpletion of work. Rescheduling of these tests shal
be requested in witing to COR for approval.

Performtests as required for conmm ssioning provisions in accordance
with Section 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS and Section 01
91 00, GENERAL COWM SSI ONI NG REQUI REMENTS.

3. 11 OPERATI ON AND MAI NTENANCE MANUALS

A

Al new and tenmporary equi pment and all elenments of each assenbly shal
be i ncl uded.

Dat a sheet on each device listing nodel, size, capacity, pressure,
speed, horsepower, inpeller size, and other information shall be

i ncl uded.
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C

Manuf acturer’s installation, maintenance, repair, and operation
instructions for each device shall be included. Assenbly draw ngs and
parts lists shall also be included. A summary of operating precautions
and reasons for precautions shall be included in the Operations and
Mai nt enance Manual

Lubrication instructions, type and quantity of lubricant shall be

i ncl uded.

Schematic diagrams and wiring diagrans of all control systens corrected
to include all field nodifications shall be included.

Set points of all interlock devices shall be listed.

Troubl e-shooting guide for the control systemtroubl eshooting shall be
inserted into the Operati ons and Mai nt enance Manual

The control system sequence of operation corrected with subnitta
review comments shall be inserted into the Operations and Mi ntenance
Manual

Enmer gency procedures for shutdown and startup of equi pnent and systens.

3.12 COWM SSI ONI NG

A

Provi de conmi ssi oni ng docunentation in accordance with the requirenents
of Section 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS.

3. 13 DEMONSTRATI ON AND TRAI NI NG

A

Provi de services of manufacturer’s technical representative for four
hours to instruct VA Personnel in operation and mai ntenance of the
system

---END- - -
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SECTI ON 22 05 23
GENERAL- DUTY VALVES FOR PLUMBI NG PI PI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section describes the requirenents for general -duty val ves for
donestic water and sewer systens.
B. A conplete listing of all acronynms and abbreviations are included in
Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG
1.2 RELATED WORK
Section 01 00 00, GENERAL REQUI REMENTS.
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA AND SAMPLES.
Section 01 81 13, SUSTAI NABLE CONSTRUCTI ON REQUI REMENTS.
Section 22 05 11, COVMON WORK RESULTS FOR PLUMBI NG
1.3 APPLI CABLE PUBLI CATI ONS

mo w »

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

B. American Soci ety of Mechanical Engi neers (ASME):

Al112.14.1-2003.......... Backwat er Val ves
C. Anerican Society for Testing and Materials (ASTM:

Al126-2004(R2009)........ Standard Specification for Gray Iron Castings
for Valves, Flanges, and Pipe Fittings

A276-2013a. ............. Standard Specification for Stainless Steel Bars
and Shapes

A536-1984(R2009) ........ St andard Specification for Ductile Iron
Casti ngs

B62-2009................ St andard Specification for Conposition Bronze
or Qunce Metal Castings

B584-2013............... St andard Specification for Copper Alloy Sand

Castings for General Applications
D. International Code Council (ICQO):
IPC-2012................ I nternational Plunbing Code
E. Manufacturers Standardi zati on Society of the Valve and Fittings
I ndustry, Inc. (MSS):

SP-25-2008.............. St andard Marking Systems for Valves, Fittings,
Fl anges and Uni ons
SP-67-2011.............. Butterfly Val ves
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SP-70-2011.............. Gray lron Gate Val ves, Flanged and Threaded
Ends

SP-71-2011.............. Gray lron Swing Check Val ves, Flanged and
Thr eaded Ends

SP-80-2013.............. Bronze Gate, d obe, Angle, and Check Val ves

SP-85-2011.............. Gray Iron d obe & Angle Val ves, Flanged and
Thr eaded Ends

SP-110-2010............. Bal | Val ves Threaded, Socket-Wel di ng, Sol der

Joint, Grooved and Fl ared Ends

1.4 SUBM TTALS

A

Submittal s, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and
SAMPLES.

Information and material submitted under this section shall be marked
“SUBM TTED UNDER SECTI ON 22 05 23, GENERAL-DUTY VALVES FOR PLUMBI NG
PIPING', with applicable paragraph identification

Manufacturer's Literature and Data Including: Full itemdescription and
optional features and accessories. Include dinmensions, weights,
materials, applications, standard conpliance, nodel nunbers, size, and
capacity.

Bal | Val ves.

Gate Val ves.

Butterfly Val ves.

Bal anci ng Val ves.

Check Val ves.

d obe Val ves.

N ok w N RE

Backwat er Val ves.

Conpl et e operating and mai ntenance manual s includi ng wiring di agrans,

techni cal data sheets and information for ordering replaceable parts:

1. Include conplete list indicating all components of the systens.

2. Include complete diagranms of the internal wiring for each item of
equi pnent .

3. Diagrans shall have their terminals identified to facilitate
installation, operation and nai ntenance.

4. Piping diagrams of thernostatic m xing valves to be install ed.

Conpl et ed System Readi ness Checklist provided by the Comm ssioni ng

Agent and conpl eted by the Contractor, signed by a qualified technician
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and dated on the date of conpletion, in accordance with the

requi renents of Section 22 08 00, COVM SSI ONI NG OF PLUMBI NG SYSTEMS.
Submit training plans and instructor qualifications in accordance with
the requirenents of Section 22 08 00, COVM SSI ONI NG OF PLUMBI NG
SYSTEMS.

1.5 DELI VERY, STORAGE, AND HANDLI NG

A

Val ves shall be prepared for shipping as follows:

1. Protect internal parts against rust and corrosion

2. Protect threads, flange faces, grooves, and wel d ends.

3. Set angle, gate, and gl obe valves closed to prevent rattling.

4. Set ball and plug valves open to minimze exposure of functiona
surf aces.

5. Set butterfly valves closed or slightly open

6. Block check valves in either closed or open position

Val ves shall be prepared for storage as foll ows:

1. Maintain valve end protection.

2. Store valves indoors and naintain at higher than anmbi ent dew point
t enperat ure.

A sling shall be used for large valves. The sling shall be rigged to

avoi d damage to exposed parts. Hand wheels or stens shall not be used

as lifting or rigging points.

PART 2 - PRODUCTS
2.1 VALVES, GENERAL

A
B

Asbest os packi ng and gaskets are prohibited.

Bronze val ves shall be nade with dezincification resistant materials.
Bronze val ves nmade with copper alloy (brass) containing nore than 15
percent zinc shall not be permtted.

Val ves in insul ated piping shall have 50 mm or DN50 (2 inch) stem

ext ensi ons and extended handl es of non-thermal conductive material that
al l ows operating the valve wi thout breaking the vapor seal or

di sturbing the insulation. Menory stops shall be fully adjustable after
i nsulation is applied.

Exposed Val ves over 65 nmor DN65 (2-1/2 inches) installed at an

el evation over 3.6 m (12 feet) shall have a chai n-wheel attachnent to
val ve hand-wheel, stem or other actuator.

Al valves used to supply potable water shall neet the requirenents of
NSF 61 and NSF 372.
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F

Bi 0- Based Materials: For products designated by the USDA s Bio-
Preferred Program provide products that neet or exceed USDA
recomendati ons for bio-based content, so |l ong as products neet all
performance requirements in this specifications section. For nore

i nformation regardi ng the product categories covered by the Bio-
Preferred Program visit http://ww. bi opreferred. gov.

2.2 SHUT- OFF VALVES
A. Cold, Hot and Re-circul ating Hot Water:

1. 50 mmor DN50 (2 inches) and smaller: Ball, MSS SP-110, Ball valve
shall be full port three piece or two piece with a union design with
adj ust abl e stem package. Threaded stem designs are not all owed. The
ball val ve shall have a SWP rating of 1035 kPa (150 psig) and a CWP
rating of 4138 kPa (600 psig). The body material shall be Bronze
ASTM B584, Alloy C844. The ends shall be non-I|ead sol der

2. Less than 100 nm DN100 (4 inches): Butterfly shall have an iron body
wi th EPDM seal and al um num bronze disc. The butterfly val ve shal
neet MSS SP-67, type | standard. The butterfly valve shall have a
SWP rating of 1380 kPa (200 psig). The valve design shall be |ug
type suitable for bidirectional dead-end service at rated pressure.
The body material shall nmeet ASTM A536, ductile iron

3. 100 nm DN100O (4 inches) and | arger
a. Cass 125, 0OS&Y, Cast Iron Gate Valve. The gate val ve shall neet

MSS SP-70 type | standard. The gate val ve shall have a CWP rating
of 1380 kPa (200 psig). The valve materials shall neet ASTM Al126,
grey iron with bolted bonnet, flanged ends, bronze trim and
positive-seal resilient solid wedge disc. The gate valve shall be
gear operated for sizes under 200 mm or DN200 (8 inches) and
crank operated for sizes 200 mm or DN200 (8 inches) and above.

b. Single flange, ductile iron butterfly valves: The single flanged
butterfly valve shall meet the MSS SP-67 standard. The butterfly
val ve shall have a CWP rating of 1380 kPa (200 psig). The
butterfly valve shall be lug type, suitable for bidirectiona
dead-end service at rated pressure wi thout use of downstream
flange. The body naterial shall conply with ASTM A536 ductile
iron. The seat shall be EPDM with stainless steel disc and stem

c. Grooved end, ductile iron butterfly valves. The grooved butterfly
val ve shall neet the MSS SP-67 standard. The grooved butterfly
val ve shall have a CWP rating of 1380 kPa (200 psig). The val ve
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materials shall be epoxy coated ductile iron conformng to ASTM
A536 with two piece stainless steel stem //Buna-N/EPDM /
encapsul ated ductile iron disc, and EPDM seal. The butterfly
val ve shall be gear operated.
B. Reagent Grade Water: Valves for reagent grade, reverse osnobsis, or
dei oni zed water service shall be ball type of sanme material as used for
pi pe.
2.3 CHECK VALVES
A. 75 mmor DN7/5 (3 inches) and snaller shall be C ass 125, bronze sw ng
check valves with non-netallic disc suitable for type of service. The
check valve shall nmeet MSS SP-80 Type 4 standard. The check val ve shal
have a CWP rating of 1380 kPa (200 psig). The check val ve shall have a
Y pattern horizontal body design with bronze body material conformng
to ASTM B62, sol der joints, and PTFE or TFE di sc.
B. 100 mm or DN100 (4 inches) and | arger
1. Check valves shall be Cass 125, iron swing check valve with |ever
and wei ght closure control. The check val ve shall neet MSS SP-71
Type | standard. The check val ve shall have a CWP rating of 1380 kPa
(200 psig). The check valve shall have a clear or full waterway body
design with gray iron body material conforming to ASTM A126, bolted
bonnet, flanged ends, bronze trim
2. Al check valves on the discharge side of subnersible sunp punps
shal |l have factory installed exterior |evel and weight with
sufficient weight to prevent the check val ve from hamering agai nst
t he seat when the sunp punp stops.
2.4 G.OBE VALVES
A. 75 mmor DN7/5 (3 inches) or smaller: Cass 150, bronze gl obe valve with
non-metal lic disc. The gl obe val ve shall nmeet MSS SP-80, Type 2
standard. The gl obe valve shall have a CWP rating of 2070 kPa (300
psig). The valve material shall be bronze with integral seal and union
ring bonnet conformng to ASTM B62 with sol der ends, copper-silicon
bronze stem PTFE or TFE disc, and malleable iron hand wheel
B. Larger than 75 nmor DN7/5 (3 inches): Similar to above, except with
cast iron body and bronze trim C ass 125, iron gl obe val ve. The gl obe
val ve shall neet MSS SP-85, Type 1 standard. The gl obe val ve shall have
a CWP rating of 1380 kPa (200 psig). The valve material shall be gray
iron with bolted bonnet conformng to ASTM A126 with fl anged ends,

bronze trim and mal | eabl e i ron handwheel
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2.5 BACKWATER VALVE

A

B

The backwat er val ve shall have a cast iron body, automatic

t her nopl astic type val ve seat and flapper suited for water service. The
fl apper shall be slightly open during periods of non-operation. The
pressure reduci ng val ve shall meet ASME A112.14.1. The cl eanout shal

be extended to the finish floor and fit with a threaded countersunk
plug. A clanping device shall be included when the cl eanout extends

t hr ough t he wat er proofi ng nmenbrane.

When the backwater valve is installed greater than 600 nm (24 inches)
bel ow the finish floor elevation, a pit or manhole | arge enough for a
repair person can enter to service the backwater valve shall be

i nstall ed.

PART 3 - EXECUTI ON
3.1 EXAM NATI ON

A

E

Val ve interior shall be exam ned for cleanliness, freedomfromforeign
matter, and corrosion. Special packing nmaterials shall be renpbved, such
as bl ocks, used to prevent disc nmovenent during shipping and handling.
Val ves shall be operated in positions fromfully open to fully closed.
Gui des and seats shall be exam ned and made accessi bl e by such
operations.

Threads on val ve and mating pi pe shall be exam ned for form and

cl eanl i ness.

Mati ng flange faces shall be exami ned for conditions that m ght cause
| eakage. Bolting shall be checked for proper size, length, and
material. Gaskets shall be verified for proper size and that its
material conposition is suitable for service and free fromdefects and
damage.

Do not attenpt to repair defective valves; replace with new val ves.

3.2 | NSTALLATI ON

A

Install valves with unions or flanges at each piece of equipnent
arranged to allow service, maintenance, and equi pnent renmoval w thout
syst em shut down.

Val ves shall be |ocated for easy access and shall be provide with
separate support. Valves shall be accessible with access doors when
installed inside partitions or above hard ceilings.

Val ves shall be installed in horizontal piping with stemat or above
center of pipe.

Val ves shall be installed in a position to allow full stem novenent.
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E. Install chain wheels on operators for gate and val ves NPS 100 nm or

DN100 (4 inches) and larger and nore than 3.6 m (12 feet) above fl oor.
Chai ns shall be extended to 1524 nm (60 i nches) above finished fl oor.
F. Check valves shall be installed for proper direction of flow and as
fol | ows:
1. Swing Check Valves: In horizontal position with hinge pin | evel and
on top of valve.
G If an installation is unsatisfactory to the COR the Contractor shall
correct the installation at no cost to the Governnent.
3.3 LABELI NG AND | DENTI FYI NG
A. Distinguish anong nultiple units, inform operator of operational
requi renents, indicate safety and energency precautions, and warn of
hazards and i nproper operations, in addition to identifying unit.
3.4 ADJUSTI NG
A. Val ve packing shall be adjusted or replaced after piping systens have
been tested and put into service but before final adjusting and
bal anci ng. Val ves shall be replaced if persistent |eaking occurs.
3.5 COW SSI ONI NG
A. Provide conmi ssioning docunentation in accordance with the requirements
of Section 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS.
3. 6 DEMONSTRATI ON AND TRAI NI NG
A. Provide services of manufacturer’s technical representative for four
hours to instruct VA Personnel in operation and nai ntenance of the
system
- - END- - -
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SECTION 22 08 00
COW SSI ONI NG OF PLUMBI NG SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. The requirements of this Section apply to all sections of Division 22.

B. This project will have sel ected building systens comi ssioned. The
conplete list of equipnment and systens to be comm ssioned are specified
in Section 01 91 00 GENERAL COWM SSI ONl NG REQUI REMENTS.  The
conmi ssi oni ng process, which the Contractor is responsible to execute,
is defined in Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS. A
Conmi ssi oni ng Agent (CxA) appointed by the Departnent of Veterans
Affairs will nmanage the comm ssioning process.

1. 2 RELATED WORK

A. Section 01 00 00 GENERAL REQUI REMENTS.

B. Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS.

C. Section 01 33 23 SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.

1.3 SUMVARY

A. This Section includes requirenents for comm ssioning plunbing systens,
subsystens and equi pnment. This Section suppl enents the general
requi renents specified in Section 01 91 00 General Comm ssioning
Requi renent s.

B. Refer to Section 01 91 00 GENERAL COVM SSI ONl NG REQUI REMENTS for nore
speci fics regardi ng processes and procedures as well as rol es and
responsibilities for all Comm ssioning Team nenbers.

1.4 DEFI NI TI ONS

A. Refer to Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS f or
definitions.

1.5 COW SSI ONED SYSTEMS

A. Conmi ssioning of a systemor systens specified in Division 22 is part
of the construction process. Docunentation and testing of these
systens, as well as training of the VA's Qperation and Mi ntenance
personnel in accordance with the requirenments of Section 01 91 00 and
of Division 22, is required in cooperation with the VA and the
Conmi ssi oni ng Agent.

B. The Pl unbing systens conmissioning will include the systens listed in

Section 01 91 00 General Commi ssioning Requirenents:
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1.6 SUBM TTALS

A. The conmi ssioning process requires review of selected Submttals. The

B

Conmi ssioning Agent will provide a list of submittals that will be

revi ewed by the Conmi ssioning Agent. This list will be reviewed and
approved by the VA prior to forwarding to the Contractor. Refer to
Section 01 33 23 SHOP DRAW NGS, PRODUCT DATA, and SAMPLES for further
details.

The conmi ssioning process requires Submittal review sinmultaneously with
engi neering review. Specific submttal requirenents related to the
conmi ssi oni ng process are specified in Section 01 91 00 GENERAL
COWM SSI ONI NG REQUI REMENTS.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON
3.1 CONSTRUCTI ON | NSPECTI ONS

A

Conmi ssi oni ng of the Building Plunbing Systens will require inspection
of individual elenents of the Plunbing construction throughout the
construction period. The Contractor shall coordinate with the
Conmi ssi oni ng Agent in accordance with Section 01 91 00 and the

Conmi ssioning Plan to schedul e i nspections as required to support the

conmi ssi oni ng process.

3.2 PRE- FUNCTI ONAL CHECKLI STS

A

The Contractor shall conplete Pre-Functional Checklists to verify
systenms, subsystens, and equi pnent installation is conplete and systens
are ready for Systems Functional Performance Testing. The
Conmi ssi oning Agent will prepare Pre-Functional Checklists to be used
to docunment equi pnent installation. The Contractor shall conplete the
checklists. Conpleted checklists shall be subnmitted to the VA and to

t he Conmi ssi oning Agent for review. The Conmi ssioning Agent nay spot
check a sanple of conpleted checklists. |If the Comm ssioning Agent
determ nes that the information provided on the checklist is not
accurate, the Conm ssioning Agent will return the marked-up checkli st
to the Contractor for correction and resubm ssion. [|f the
Conmi ssi oni ng Agent determ nes that a significant nunber of conpleted
checklists for simlar equi pnent are not accurate, the Comm ssioning
Agent will select a broader sanple of checklists for review |If the
Conmi ssi oni ng Agent determ nes that a significant nunber of the broader
sanpl e of checklists is also inaccurate, all the checklists for the

type of equiprment will be returned to the Contractor for correction and
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resubm ssion. Refer to SECTION 01 91 00 GENERAL COWM SSI ONI NG
REQUI REMENTS for submittal requirenents for Pre-Functional Checklists,
Equi pnent Startup Reports, and other conmi ssioning docunents.
3. 3 CONTRACTORS TESTS
A. Contractor tests as required by other sections of Division 22 shall be
schedul ed and docunented in accordance with Section 01 00 00 GENERAL
REQUI REMENTS. . All testing shall be incorporated into the project
schedule. Contractor shall provide no |less than 7 cal endar days
notice of testing. The Conmi ssioning Agent will w tness sel ected
Contractor tests at the sole discretion of the Comm ssioning Agent.
Contractor tests shall be conpleted prior to scheduling Systemns
Functi onal Performance Testi ng.
3.4 SYSTEMS FUNCTI ONAL PERFORMANCE TESTI NG
A. The Conmi ssi oni ng Process includes Systens Functional Perfornmance
Testing that is intended to test systens functional performance under
steady state conditions, to test systemreaction to changes in
operating conditions, and system performance under emergency
conditions. The Commi ssioning Agent will prepare detail ed Systens
Functional Performance Test procedures for review and approval by the
Resi dent Engi neer. The Contractor shall review and coment on the
tests prior to approval. The Contractor shall provide the required
| abor, materials, and test equipment identified in the test procedure
to performthe tests. The Commi ssioning Agent will wtness and
docunent the testing. The Contractor shall sign the test reports to
verify tests were perforned. See Section 01 91 00 GENERAL
COW SSI ONI NG REQUI REMENTS, for additional details.
3.5 TRAI NI NG OF VA PERSONNEL
A. Training of the VA operation and mai nt enance personnel is required in
cooperation with the Resident Engi neer and Comm ssioni ng Agent.
Provi de conpetent, factory authorized personnel to provide instruction
to operation and nmai ntenance personnel concerning the | ocation,
operation, and troubl eshooting of the installed systens. Contractor
shal | subnit training agendas and trainer resunmes in accordance wth
the requirenents of Section 01 91 00. The instruction shall be
schedul ed in coordination with the Resident Engi neer after submi ssion
and approval of formal training plans. Refer to Section 01 91 00
GENERAL COWM SSI ONI NG REQUI REMENTS and Di vi sion 22 Sections for
addi ti onal Contractor training requirenents.
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SECTI ON 22 13 00
FACI LI TY SANI TARY AND VENT PI Pl NG
PART 1 - CGENERAL

1.1 DESCRI PTI ON
A. This section pertains to sanitary sewer and vent systens, including
pi pi ng, equi pnent and all necessary accessories as designated in this
secti on.
B. A conplete listing of all acronynms and abbreviations are included in
Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG
1. 2 RELATED WORK
Section 01 00 00, GENERAL REQUI REMENTS.
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.
Section 01 81 13, SUSTAI NABLE CONSTRUCTI ON REQUI REMENTS.
Section 07 84 00, FIRESTOPPING Penetrations in rated encl osures.
Section 07 92 00, JO NT SEALANTS: Seal ant products.
Section 09 91 00, PAINTING Preparation and finish painting and
identification of piping systens.
G Section 22 05 11, COWMON WORK RESULTS FOR PLUMBI NG Pi pe Hangers and
Supports, Materials ldentification.
H. Section 22 07 11, PLUMBI NG | NSULATI ON.
. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS
J. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS
1.3 APPLI CABLE PUBLI CATI ONS

mmoOow >

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

B. American Soci ety of Mechanical Engi neers (ASME):
A13.1-2007.............. Schene for the Identification of Piping Systens
Al12. 36. 2M 1991(R 2012). C eanout s
Al12. 6. 3-2001 (R2007)...Standard for Floor and Trench Drains

B1.20.1-2013............ Pi pe Threads, General Purpose (Inch)

B16.1-2010.............. Gray lron Pipe Flanges and Flanged Fittings

B16.4-2011.............. Standard for Grey Iron Threaded Fittings
Cl asses 125 and 250

B16.15-2013............. Cast Copper Alloy Threaded Fittings, C asses
125 and 250

B16.18-2012............. Cast Copper Alloy Sol der Joint Pressure
Fittings

B16.21-2011............. Nonmetal lic Flat Gaskets for Pipe Flanges
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B16.22-2013.............

B16.23-2011.............

B16. 24- 2001 ( R2006). . . ..

B16.29-2012.............

B16.39-2009.............

B18.2.1-2012............

C. Anerican Society of Sani

1001-2008...............

1018-2001...............

1044-2001...............

1079-2012...............

W ought Copper and Copper Alloy Sol der-Joint
Pressure Fittings

Cast Copper Alloy Sol der Joint Drainage
Fittings: DW

Cast Copper Alloy Pipe Flanges and Fl anged
Fittings

W ought Copper and W ought Copper Alloy Sol der-
Joint Drainage Fittings: DW

Mal | eabl e I ron Threaded Pi pe Unions C asses
150, 250, and 300

Square, Hex, Heavy Hex, and Askew Head Bolts
and Hex, Heavy Hex, Hex Fl ange, Lobed Head, and
Lag Screws (Inch Series)

tary Engi neers (ASSE)

Perf ormance Requi rements for Atnospheric Type
Vacuum Br eaker s

Performance Requirenments for Trap Seal Priner
Val ves — Potabl e Water Supplied

Perf ormance Requirements for Trap Seal Priner
Devi ces — Drai nage Types and El ectroni c Design
Types

Performance Requirements for Dielectric Pipe

Uni ons

D. Amrerican Society for Testing and Materials (ASTM:

A53/ A53M 2012. . .........

A74-2013a...............

AB888-2013a..............

B32-2008................

B43-2009................

B75-2011................
B88-2009................

Standard Specification for Pipe, Steel, Black
And Hot - Di pped, Zi nc-coated, Wl ded and

Seam ess

Standard Specification for Cast lIron Soil Pipe
and Fittings

St andard Specification for Hubl ess Cast Iron
Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications

St andard Specification for Sol der Metal

St andard Specification for Seam ess Red Brass
Pi pe, Standard Sizes

St andard Specification for Seam ess Copper Tube
Standard Specification for Seam ess Copper

Wat er Tube
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B306-2013............... St andard Specification for Copper Drai nage Tube
( DW)

B584-2013............... St andard Specification for Copper Alloy Sand
Castings for General Applications

B687-1999 (R 2011)...... St andard Specification for Brass, Copper, and
Chrom um Pl at ed Pi pe N pples

B813-2010............... Standard Specification for Liquid and Paste
Fl uxes for Sol dering of Copper and Copper All oy
Tube

B828- 2002 (R 2010)...... Standard Practice for Making Capillary Joints

by Sol dering of Copper and Copper Alloy Tube
and Fittings
C564-2012. .............. Standard Specification for Rubber Gaskets for
Cast lron Soil Pipe and Fittings
E. Cast Iron Soil Pipe Institute (ClSPI):
2006. ....... ... Cast lron Soil Pipe and Fittings Handbook
301-2012................ St andard Specification for Hubl ess Cast Iron
Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications
310-2012................ Specification for Coupling for Use in
Connection with Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste,
and Vent Piping Applications
F. Copper Devel oprment Association, Inc. (CDA):

AOL5. ... Copper Tube Handbook
G International Code Council (1CC):
IPC-2012................ I nternational Plunbing Code
H Manufacturers Standardi zati on Society (MSS):
SP-123-2013............. Non- Ferrous Threaded and Sol der-Joi nt Uni ons

for Use Wth Copper Water Tube
I. National Fire Protection Association (NFPA):

70-2014......... ... . ... Nati onal El ectrical Code (NEC
J. Plunbing and Drainage Institute (PDl):
WH 201 (R 2010)......... Wat er Hanmmrer Arrestors Standard
K. Underwriters' Laboratories, Inc. (UL):
508-99 (R2013).......... Standard For Industrial Control Equi pnent
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1.4 SUBM TTALS

A. Submttals, including nunber of required copies, shall be submtted in

accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and
SAMPLES.

Informati on and material submitted under this section shall be marked
“SUBM TTED UNDER SECTI ON 22 13 00, FACI LITY SANI TARY AND VENT PI PI NG,
wi th applicabl e paragraph identification

Manufacturer's Literature and Data including: Full itemdescription and
optional features and accessories. Include dinmensions, weights,
materi al s, applications, standard conpliance, nodel nunbers, size, and
capacity.

Pi pi ng.

Fl oor Drains.

G ease Renoval Unit.

Cl eanout s.

Trap Seal Protection.

Penetration Sl eeves.

Pi pe Fittings.

Tr aps.

© ® N o 0o ke DN RE

Exposed Pi ping and Fittings.
Det ai | ed shop drawi ng of clanping device and extensions when required

in connection with the waterproofing nmenbrane or the floor drain

1.5 QUALITY ASSURANCE

A

Bi 0- Based Materials: For products designated by the USDA s Bio-
Preferred Program provide products that neet or exceed USDA
recomendati ons for bio-based content, so long as products neet all
performance requirements in this specifications section. For nore

i nformati on regarding the product categories covered by the Bio-

Preferred Program visit http://ww.biopreferred. gov.

1.6 AS-BU LT DOCUMENTATI ON

A

The installing contractor shall maintain as-built draw ngs of each
conpl eted phase for verification; and, shall provide the conplete set
at the tine of final systens certification testing. As-built draw ngs
are to be provided, and a copy of them on Auto-Cad version 14 provided
on compact disk or DVD. Should the installing contractor engage the
testing conpany to provide as-built or any portion thereof, it shal

not be deened a conflict of interest or breach of the ‘third party
testing conpany’ requirenent.
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B

Certification docunmentation shall be provided prior to submtting the
request for final inspection. The docunentation shall include all test
results, the nanes of individuals performng work for the testing
agency on this project, detailed procedures followed for all tests, and

a certification that all results of tests were within limts specified.

PART 2 - PRODUCTS
2.1 SANI TARY WASTE, DRAIN, AND VENT PI PI NG

A. Cast iron waste, drain, and vent pipe and fittings.

1. Cast iron waste, drain, and vent pipe and fittings shall be used for

the foll owi ng applications:

a. Pipe buried in or in contact with earth.

b. Sanitary pipe extensions to a distance of approximately 1500 mm
(5 feet) outside of the building.

c. Interior waste and vent piping above grade.

2. Cast iron Pipe shall be bell and spigot or hubless (plain end or no-
hub or hubl ess).

3. The material for all pipe and fittings shall be cast iron soil pipe
and fittings and shall conformto the requirements of Cl SPI 301,
ASTM A888, or ASTM A74.

4. Cast iron pipe and fittings shall be nade froma mni numof 95
percent post-consuner recycled naterial

5. Joints for hubless pipe and fittings shall conformto the
manuf acturer’s installation instructions. Couplings for hubl ess
joints shall conformto CISPI 310. Joints for hub and spigot pipe
shall be installed with conpression gaskets conforming to the
requi renents of ASTM C564.

B. Copper Tube, (DW):

1. Copper DW/ tube sanitary waste, drain and vent pipe may be used for
pi pi ng above ground, except for urinal drains.

2. The copper DW tube shall be drainage type, drawn tenper conform ng
to ASTM B306.

3. The copper drainage fittings shall be cast copper or wought copper
conform ng to ASME B16. 23 or ASME B16. 29.

4. The joints shall be lead free, using a water flushable flux, and
conform ng to ASTM B32.
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2.2 PUWP DI SCHARGE PI PI NG
A. Gal vani zed steel punp discharge pipe and fittings:

1. Galvanized steel pipe shall be Schedul e 40 wei ght class conform ng
to ASTM A53/ A53M with square cut grooved or threaded ends to nmatch
j oi ni ng net hod.

2. Fittings shall be Cass 125, gray-iron threaded fittings conform ng
to ASME B16. 4.

3. Unions shall be C ass 150 hexagonal -stock body with ball and socket,
netal to nmetal, bronze seating surface, nalleable iron confornmng to
ASME B16.39 with femal e t hreaded ends.

4. Flanges shall be Cass 125 cast iron conform ng to ASVE B16. 1.

a. Flange gaskets shall be full face, flat nonnetallic, asbestos
free conform ng to ASME B16. 21
b. Flange nuts and bolts shall be carbon steel conform ng to ASVE
B18. 2. 1.
B. Copper punp discharge pipe and fittings:

1. Copper tube shall be hard drawn Type L conformng to ASTM B88.

2. Fittings shall be wought copper conformng to ASME B16.22 with
sol der joint ends.

3. Unions shall be copper alloy, hexagonal stock body with ball and
socket, metal to netal seating surface conform ng to MSS SP-123 with
femal e solder-joint or threaded ends.

4. Flanges shall be C ass 150, cast copper conform ng to ASVE B16. 24
wi th sol der-joint end.

a. Flange gaskets shall be full face, flat nonnetallic, asbestos
free conform ng to ASME B16. 21

b. Flange nuts and bolts shall be carbon steel conform ng to ASVE
B18. 2. 1.

5. Sol der shall be lead free, water flushable flux confornm ng to ASTM

B32 and ASTM B813.
2.3 EXPCSED WASTE PI PI NG
A. Chrome plated brass piping of full iron pipe size shall be used in
finished roons for exposed waste piping connecting fixtures, casework,
cabi nets, equi pnent and reagent racks when not conceal ed by apron

i ncludi ng those furnished by the Governnent or specified in other

secti ons.

1. The Pipe shall neet ASTM B43, regul ar wei ght.

2. The Fittings shall conformto ASME B16. 15.
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B

Ni ppl es shall conformto ASTM B687, Chrom um pl ated
4. Unions shall be brass or bronze with chrome finish. Unions 65 nm
(2-1/2 inches) and larger shall be flange type wth approved
gasket s.
I n unfinished Roons such as nechani cal Rooms and Kitchens,
Chrone-plated brass piping is not required. The pipe materials
speci fied under the paragraph “Sanitary Waste, Drain, and Vent Piping”
can be used. The sanitary pipe in unfinished rooms shall be painted as
specified in Section 09 91 00, PAINTING

2.4 SPECI ALTY PI PE FI TTI NGS

A

Transition pipe couplings shall join piping with small differences in
outside dianeters or different materials. End connections shall be of
the sane size and conpatible with the pipes being joined. The
transition coupling shall be elastoneric, sleeve type reducing or
transition pattern and i nclude shear and corrosion resistant netal,
tensi on band and tighteni ng mechani smon each end. The transition
coupling sleeve coupling shall be of the follow ng materi al

1. For cast iron soil pipes, the sleeve material shall be rubber
conformng to ASTM C564.

2. For dissimlar pipes, the sleeve material shall be PVC conformng to
ASTM D5926, or other material conpatible with the pipe materials
bei ng j oi ned.

The dielectric fittings shall conformto ASSE 1079 with a pressure

rating of 861 kPa (125 psig) at a mininmumtenperature of 82 degrees C

(180 degrees F). The end connection shall be solder joint copper alloy

and t hreaded ferrous.

Dielectric flange insulating kits shall be of non-conducting nmaterials

for field assenbly of conpanion flanges with a pressure rating of 1035

kPa (150 psig). The gasket shall be neoprene or phenolic. The bolt

sl eeves shall be phenolic or polyethylene. The washers shall be

phenolic with steel backing washers.

The di-electric nipples shall be electroplated steel nipple conplying

with ASTM F1545 with a pressure rating of 2070 kPa (300 psig) at 107

degrees C (225 degrees F). The end connection shall be nal e threaded.

The Iining shall be inert and noncorrosive propyl ene.

2.5 CLEANQUTS

A. Cleanouts shall be the same size as the pipe, up to 100 mm (4 inches);

and not |less than 100 mm (4 inches) for larger pipe. Ceanouts shall be
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easily accessible and shall be gastight and watertight. M ninmm
cl earance of 600 nm (24 inches) shall be provided for clearing a
cl ogged sanitary |ine.

B. Floor cleanouts shall be gray iron housing with cl anmpi ng device and
round, secured, scoriated, gray iron cover conform ng to ASME
Al112.36.2M A gray iron ferrule with hubless, socket, inside calk or
spi got connection and counter sunk, taper-thread, brass or bronze
closure plug shall be included. The frame and cover material and finish
shal I be nickel -bronze copper alloy with a square shape. The cl eanout
shall be vertically adjustable for a mninmmof 50 nm (2 inches). Wen
a wat erproof nmenbrane is used in the floor system clanping collars
shal | be provided on the cleanouts. C eanouts shall consist of we
fittings and eighth bends with brass or bronze screw plugs. C eanouts
inthe resilient tile floors, quarry tile and ceramic tile floors shal
be provided with square top covers recessed for tile insertion. In the
carpeted areas, carpet cleanout markers shall be provided. Two way
cl eanouts shall be provided where indicated on drawi ngs and at every
buil ding exit. The | oading classification for cleanouts in sidewalk
areas or subject to vehicular traffic shall be heavy duty type

C. Ceanouts shall be provided at or near the base of the vertical stacks
with the cleanout plug | ocated approxi mately 600 nmm (24 inches) above
the floor. If there are no fixtures installed on the |owest floor, the
cl eanout shall be installed at the base of the stack. The cl eanouts
shal |l be extended to the wall access cover. C eanout shall consist of
sanitary tees. N ckel-bronze square frane and stainless steel cover
wi th m ni mum openi ng of 150 by 150 mm (6 by 6 inches) shall be
furni shed at each wall cleanout. Were the piping is conceal ed, a
fixture trap or a fixture with integral trap, readily renovabl e w thout
di sturbing conceal ed pi pe, shall be accepted as a cl eanout equival ent
providing the opening to be used as a cleanout opening is the size
required.

D. In horizontal runs above grade, cleanouts shall consist of cast brass
tapered screw plug in fitting or caul ked/ hubl ess cast iron ferrule.
Plain end (hubless) piping in interstitial space or above ceiling my
use plain end (hubless) blind plug and cl anp.

2.6 FLOOR DRAI NS

A. General Data: floor drain shall conply with ASME A112.6.3. A caul king

flange, inside gasket, or hubl ess connection shall be provided for
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connection to cast iron pipe, screwed or no hub outlets for connection
to steel pipe. The drain connection shall be bottomoutlet. A nenbrane
cl anp and extensions shall be provided, if required, where installed in
connection with waterproof menbrane. Puncturing menbrane other than for
drain opening will not be permtted. Double drainage pattern floor
drains shall have integral seepage pan for enbedding into floor
construction, and weep holes to provide adequate drai nage from pan to
drain pipe. For drains not installed in connection with a waterproof
menbrane, a 1.1 to 1.8 Kg (2.5 to 4 Ibs.) flashing menbrane, 600 nm (24
i nches) square or another approved waterproof nmenbrane shall be

provi ded.

B. Type G (FD-GQ nmediumduty (non-traffic) floor drain shall conmply with
ASME Al112.6.3. The type G floor drain shall have a cast iron body,
shal l ow type with doubl e drai nage fl ange and renovabl e, perforated
al um num sedi nent bucket. The type G drain shall have all interior and
exposed exterior surfaces coated with acid resistant porcelain enanel
finish. The floor drain shall have a clanping device. The frane and
grate shall be nickel bronze. The grate shall be approximtely 200 nm
(8 inches) in diameter. The space between body of drain and basket
shall be sufficient for free flow of waste water.

2.7 TRAPS

A. Traps shall be provided on all sanitary branch waste connections from
fixtures or equi pnent not provided with traps. Exposed brass shall be
pol i shed brass chrom umplated with nipple and set screw escutcheons.
Conceal ed traps may be rough cast brass or same material as the piping
they are connected to. Slip joints are not pernmtted on sewer side of
trap. Traps shall correspond to fittings on cast iron soil pipe or
steel pipe respectively, and size shall be as required by connected
service or fixture.

2.8 PRI MER VALVES AND TRAP SEAL PRI MER SYSTEMS

A. Trap Priner (TP-1): The trap seal prinmer systemshall be electronic
type conform ng to ASSE 1044.

1. The controller shall have a 24 hour programmable timer, solid state,
6 outlet zones, mninumadjustable run tine of 1 mnute for each
zone, 12 hour program battery backup, manual switch for 120VAC
power, 120VAC to 24VAC internal transforner, fuse protected
circuitry, UL listed, 120VAC i nput-24VAC out put, constructed of

enanel ed steel or plastic.
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The cabi net shall be recessed nounting with a stainless steel cover.
The sol enoid val ve shall have a brass body, suitable for potable
wat er service, normally closed, 861 kPa (125 psig) rated, 24VAC

4. The control wiring shall be copper in accordance with the National
El ectric Code (NFPA 70), Article 725 and not |ess than 18 gauge. Al
wiring shall be in conduit and in accordance with Division 26 of the
speci fications.

5. The vacuum breaker shall conformto ASSE 1001.

B. Trap Primer (TP-2): The trap seal primer valve shall be hydraulic,
supply type with a pressure rating of 861 kPa (125 psig) and conform ng
to standard ASSE 1018.

1. The inlet and outlet connections shall be 15 mmor DN15 (NPS 1/2
i nch)

2. The trap seal priner valve shall be fully automatic with an al
brass or bronze body.

3. The trap seal priner valve shall be activated by a drop in building
wat er pressure, no adjustnent required.

4. The trap seal primer valve shall include a manifold when serving
two, three, or four traps.

5. The nanifold shall be omtted when serving only one trap.

2.9 PENETRATI ON SLEEVES

A. A sleeve flashing device shall be provided at points where pipes pass
t hr ough nmenbrane wat erproofed floors or walls. The sl eeve flashing
device shall be manufactured, cast iron fitting with clanpi ng device
that forms a sleeve for the pipe floor penetration of the fl oor
menbrane. A gal vani zed steel pipe extension shall be included in the
top of the fitting that will extend 50 mm (2 inches) above finished
floor and gal vani zed steel pipe extension in the bottomof the fitting
that will extend through the floor slab. A waterproof caul ked joint
shal |l be provided at the top hub

PART 3 - EXECUTI ON
3.1 PI PE | NSTALLATI ON

A. The pipe installation shall conply with the requirenents of the
I nternational Plumbing Code (I PC) and these specifications.

B. Branch piping shall be installed for waste fromthe respective piping
systens and connect to all fixtures, valves, cocks, outlets, casework,
cabi nets and equi pment, including those furnished by the Governnent or
specified in other sections.
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C

I o ™M m§Uo

Pi pe shall be round and straight. Cutting shall be done with proper
tools. Pipe shall be reaned to full size after cutting

Al'l pipe runs shall be laid out to avoid interference with other work.
The piping shall be installed above accessible ceilings where possible.
The piping shall be installed to pernit valve servicing or operation.
The piping shall be installed free of sags and bends.

Seismc restraint shall be installed where required by code.

Changes in direction for soil and waste drai nage and vent piping shal
be made using appropriate branches, bends and | ong sweep bends.
Sanitary tees and short sweep quarter bends may be used on vertica
stacks if change in direction of flowis fromhorizontal to vertical.
Long turn double we branch and eighth bend fittings shall be used if
two fixtures are installed back to back or side by side with common
drain pipe. Straight tees, el bows, and crosses may be used on vent
lines. Do not change direction of flow nore than 90 degrees. Proper
size of standard increaser and reducers shall be used if pipes of

di fferent sizes are connected. Reducing size of drainage piping in
direction of flow is prohibited.

Buried soil and waste drai nage and vent piping shall be |aid beginning
at the | ow point of each system Piping shall be installed true to
grades and alignnment indicated with unbroken continuity of invert. Hub
ends shall be placed upstream Required gaskets shall be installed
according to manufacturer’s witten instruction for use of lubricants,
cenents, and other installation requirenents.

Cast iron piping shall be installed according to CISPI’'s “Cast Iron
Soi |l Pipe and Fittings Handbook,” Chapter 1V, “lInstallation of Cast
Iron Soil Pipe and Fittings”

Aboveground copper tubing shall be installed according to Copper

Devel opnent Associ ation’s (CDA) “Copper Tube Handbook”.

Aboveground PVC pi ping shall be installed according to ASTM D2665.
Under ground PVC piping shall be installed according to ASTM D2321

If an installation is unsatisfactory to the COR, the Contractor shal

correct the installation at no cost to the Governnent.

3.2 JO NT CONSTRUCTI ON

A

Hub and spigot, cast iron piping with gasket joints shall be joined in
accordance with CISPI's “Cast Iron Soil Pipe and Fittings Handbook” for
conpressi on joints.

22 13 00 - 11



VA Loma Linda Heal thcare System May 12, 2017
Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

B

Hub and spigot, cast iron piping with calked joints shall be joined in

accordance with CISPI's “Cast Iron Soil Pipe and Fittings Handbook” for

| ead and oakum cal ked j oi nts.

Hubl ess or No-hub, cast iron piping shall be joined in accordance wth

CISPI's “Cast Iron Soil Pipe and Fittings Handbook” for hubl ess pi ping

coupling joints.

For threaded joints, thread pipe with tapered pipe threads according to

ASME B1.20.1. The threads shall be cut full and clean using sharp disc

cutters. Threaded pi pe ends shall be reamed to renove burrs and

restored to full pipe inside dianmeter. Pipe fittings and val ves shal

be joined as foll ows:

1. Apply appropriate tape or thread conpound to external pipe threads
unl ess dry seal threading is required by the pipe service.

2. Pipe sections with damaged threads shall be replaced with new
sections of pipe.

Copper tube and fittings with soldered joints shall be joined according

to ASTM B828. A water flushable, lead free flux conform ng to ASTM B813

and a lead free all oy solder conformng to ASTM B32 shall be used.

For PVC piping, solvent cenent joints shall be used for joints. A

surfaces shall be cleaned and dry prior to applying the priner and

solvent cenent. Installation practices shall conmply with ASTM F402. The

joint shall conformto ASTM D2855 and ASTM D2665 appendi xes.

3.3 SPECI ALTY PI PE FI TTI NGS

A. Transition coupling shall be installed at pipe joints with snall

B

di fferences in pipe outside dianeters.
Dielectric fittings shall be installed at connections of dissimlar

netal pi ping and tubing.

3.4 Pl PE HANGERS, SUPPORTS AND ACCESSORI ES
A. Al piping shall be supported according to the International Plunbing

Code (IPC), Section 22 05 11, COMVON WORK RESULTS FOR PLUMBI NG, and

t hese specifications. Were conflicts arise between these the code and
Section 22 05 11, COVMON WORK RESULTS FOR PLUMBI NG the npst restrictive
or the requirement that specifies supports with highest |oading or
shortest spacing shall apply.

Hangers, supports, rods, inserts and accessories used for pipe supports
shal | be painted according to Section 09 91 00, PAINTING Electroplated
copper hanger rods, hangers and accessories may be used with copper

t ubi ng.

22 13 00 - 12



VA Loma Linda Heal thcare System May 12, 2017

Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

C. Horizontal piping and tubing shall be supported within 300 mm (12
i nches) of each fitting or coupling.

D. Horizontal cast iron piping shall be supported with the follow ng
maxi mum hori zontal spaci ng and m ni mum hanger rod di aneters:

1. 40 mMmmor DN4O to 50 mmor DN50 (NPS 1-1/2 inch to NPS 2 inch): 1500
nm (60 inches) with 10 nm (3/8 inch) rod.

2. 75 mmor DN75 (NPS 3 inch): 1500 nm (60 inches) with 15 nm (1/2
i nch) rod.

3. 100 nm or DN100 to 125 mmor DN125 (NPS 4 inch to NPS 5 inch): 1500
nm (60 inches) with 18 nm (5/8 inch) rod.

4. 150 mm or DN150 to 200 mm or DN200 (NPS 6 inch to NPS 8 inch): 1500
nmm (60 inches) with 20 nm (3/4 inch) rod.

5. 250 nm or DN250 to 300 mm or DN300 (NPS 10 inch to NPS 12 inch):
1500 nm (60 inch) with 23 nm (7/8 inch) rod.

The maxi mum spacing for plastic pipe shall be 1.22 m (4 feet).

F. Vertical piping and tubing shall be supported at the base, at each
floor, and at intervals no greater than 4.6 m (15 feet).

G In addition to the requirenments in Section 22 05 11, COVWON WORK
RESULTS FOR PLUMBI NG, Floor, Wall and Ceiling Plates, Supports, Hangers
shal | have the follow ng characteristics:

1. Solid or split unplated cast iron

2. Al plates shall be provided with set screws.

3. Height adjustable clevis type pipe hangers.

4. Adjustable floor rests and base flanges shall be steel

5. Hanger rods shall be | ow carbon steel, fully threaded or threaded at
each end with two renovabl e nuts at each end for positioning rod and
hanger and | ocki ng each in place.
Ri ser clanmps shall be malleable iron or steel
Rol l ers shall be cast iron.
See Section 22 05 11, COMVON WORK RESULTS FOR PLUMBI NG for
requi renments on insulated pi pe protective shields at hanger
supports.

H M scell aneous materials shall be provided as specified, required,

directed or as noted on the drawi ngs for proper installation of

hangers, supports and accessories. |If the vertical distance exceeds 6.1
m (20 feet) for cast iron pipe additional support shall be provided in
the center of that span. Al necessary auxiliary steel shall be
provided to provide that support.
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Cast escutcheon with set screw shall be provided at each wall, floor
and ceiling penetration in exposed finished |ocations and within

cabi nets and m | | work.

J. Penetrations:

1. Fire Stopping: Were pipes pass through fire partitions, fire walls,
snoke partitions, or floors, a fire stop shall be installed that
provides an effective barrier against the spread of fire, snoke and
gases as specified in Section 07 84 00, FIRESTOPPING C earances
bet ween raceways and openi ngs shall be conpletely filled and seal ed
with the fire stopping materials.

2. Water proofing: At floor penetrations, clearances shall be
conpl etely seal ed around the pipe and nake watertight with seal ant
as specified in Section 07 92 00, JO NT SEALANTS.

K. Exhaust vents shall be extended separately through roof. Sanitary vents
shal |l not connect to exhaust vents.
3.5 TESTS

A. Sanitary waste and drain systens shall be tested either in its entirety

or in sections.

Wast e Systemtests shall be conducted before trenches are backfilled or

fixtures are connected. A water test or air test shall be conducted, as

di r ect ed.

1. If entire systemis tested for a water test, tightly close al
openi ngs in pipes except highest opening, and fill systemw th water
to point of overflow If the waste systemis tested in sections,
tightly plug each opening except highest opening of section under
test, fill each section with water and test with at least a 3 m (10
foot) head of water. In testing successive sections, test at |east
upper 3 m (10 feet) of next preceding section so that each joint or
pi pe except upper nbst 3 m (10 feet) of system has been submitted to
atest of at least a 3 m (10 foot) head of water. Water shall be
kept in the system or in portion under test, for at |east 15
m nutes before inspection starts. Systemshall then be tight at al
joints.

2. For an air test, an air pressure of 34 kPa (5 psig) gage shall be
mai nt ai ned for at |east 15 minutes w thout |eakage. A force punp and
mercury colum gage shall be used for the air test.

3. After installing all fixtures and equi pnent, open water supply so
that all p-traps can be observed. For 15 m nutes of operation, al
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p-traps shall be inspected for |eaks and any | eaks found shall be

corrected.

4. Final Tests: Either one of the follow ng tests may be used.

a. Snoke Test: After fixtures are permanently connected and traps
are filled with water, fill entire drainage and vent systens with
snoke under pressure of .25 kPa (1 inch of water) with a snoke
machi ne. Chem cal snoke is prohibited.

b. Peppermint Test: Introduce 60 m (2 ounces) of peppermint into

each |ine or stack

3.6 COWM SSI ONI NG

A

Provi de conmi ssi oni ng docunentation in accordance with the requirements
of Section 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS.
Conponents provided under this section of the specification will be
tested as part of a |larger system

---END- - -
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SECTI ON 22 13 29
SANI TARY SEVERAGE PUWMPS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

B.

Sanitary //centrifugal sewerage punps capable of handling 50 mMm (2
inch) solids // grinder type sewage punps utilizing an integral

stai nless steel cutting device system See schedul e on Draw ngs for
punps capacity and head.

A conplete listing of all acronyns and abbreviations are included in
Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG

1.2 RELATED WORK

Iommoo®mr»

Section 01 00 00, GENERAL REQUI REMENTS.

Section 01 33 23, SHOP DRAW NGS, PRCDUCT DATA, AND SAMPLES.

Section 01 81 13, SUSTAI NABLE CONSTRUCTI ON REQUI REMENTS.

Section 01 91 00, GENERAL COWM SSI ONl NG REQUI REMENTS.

Section 22 05 11, COWMON WORK RESULTS FOR PLUMBI NG

Section 22 05 12, GENERAL MOTOR REQUI REMENTS FOR PLUMBI NG EQUI PMENT.
SECTI ON 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS.

Section 26 29 11, MOTOR CONTROLLERS.

1.3 APPLI CABLE PUBLI CATI ONS

A

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

I nternati onal Code Council (I1CQO):

| PC-2012................ I nt ernati onal Pl umbing Code

Nati onal Electrical Manufacturers Association (NEM):

I CS 6-1993 (R2006)...... Encl osures

250-2008................ Encl osures for Electrical Equipnent (1000 Volts
Maxi rmum

Nati onal Fire Protection Association (NFPA):

70-2011.......... .. ... Nati onal El ectrical Code (NEC

Underwriters' Laboratories, Inc. (UL):

508-99 (R2013).......... Standard for Industrial Control Equi pnent

1.4 SUBM TTALS

A

Submittals, including nunber of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES.
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B

Information and material submitted under this section shall be marked
“SUBM TTED UNDER SECTI ON 22 13 29, SANI TARY SEWERAGE PUMPS’, with
appl i cabl e paragraph identification.
Manuf acturer's Literature and Data including: Full item description and
optional features and accessories. Include dinmensions, weights,
materials, applications, standard conpliance, nodel nunbers, size, and
capacity.
1. Punp:

a. Manufacturer and nodel.

b. Operating speed.

c. Capacity.

d. Characteristic performance curves.
2. Mdtor:

a. Manufacturer.

b. Speed.

c. Current Characteristics and W (HP).
d. Efficiency.
3. Controls and Di sconnect Apparatus:
a. Starting swtch.
b. Automatic control and |evel alarm
c. Alternating relay.
d. Circuiting of control panel
e. Sensors.
4. Renoval / Di sconnect System
Certified copies of all the factory and construction site test data
sheets and reports.
Conpl et e operating and mai ntenance manual s including wiring di agrans,
techni cal data sheets and information for ordering replaceable parts:
1. Include conplete list indicating all components of the systens.
2. Include conplete diagrans of the internal wiring for each item of
equi pnent .
3. Diagrans shall have their terminals identified to facilitate
installation, operation and nmai nt enance.
Conpl et ed System Readi ness Checklist provided by the Comm ssioni ng
Agent and conpl eted by the Contractor, signed by a qualified technician
and dated on the date of conpletion, in accordance with the
requi renents of Section 22 08 00, COVM SSI ONI NG OF PLUMBI NG SYSTEMS.
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G

Submit training plans and instructor qualifications in accordance with
the requirenents of Section 22 08 00, COVWM SSI ONI NG OF PLUMBI NG
SYSTEMS.

1.5 QUALITY ASSURANCE

A

Bi 0- Based Materials: For products designated by the USDA s Bio-
Preferred Program provide products that nmeet or exceed USDA
recomendati ons for bio-based content, so |long as products neet all
performance requirenments in this specifications section. For nore

i nformation regardi ng the product categories covered by the Bio-

Preferred Program visit http://ww.bi opreferred. gov.

1.6 AS-BU LT DOCUMENTATI ON

A

The installing contractor shall maintain as-built draw ngs of each
conpl et ed phase for verification; and, shall provide the conplete set
at the tine of final systens certification testing. As-built draw ngs
are to be provided, and a copy of themon Auto-Cad version 14 provided
on conpact disk or DVD. Should the installing contractor engage the
testing conpany to provide as-built or any portion thereof, it shal

not be deened a conflict of interest or breach of the ‘third party
testing conpany’ requirenent.

Certification docunmentation shall be provided prior to submtting the
request for final inspection. The docunentation shall include all test
results, the nanes of individuals performng work for the testing
agency on this project, detailed procedures followed for all tests, and

a certification that all results of tests were within limts specified.

PART 2 - PRODUCTS
2.1 SANI TARY SEWERAGE PUWMP

A

Dupl ex or nultiplex punps grinder type designed for 60 degrees C (140
degrees F) maxi num water service. Driver shall be electric notor.
Support shall be rigid type. Systens to include two punps as required
by the Contract Docunents. Were hazardous environnment condition

exi sts, explosion proof punps shall be installed.

1. Punp housings shall be stainless steel

I mpel l er: Non-clog, to accommpdate 50 mm (2 inch) solids 304 SS

i mpel ler, 440 SS cutter and cutter plates .

Shaft: Stainless steel

Bearings: As per manufacturer’s recomendations to hol d shaft

alignment, anti-friction type for thrust and permanently | ubricated.
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E. Motor: Maximum 40 degrees C (72 degrees F) anbient tenperature rise,
dri p-proof, voltage and phase as shown in schedule on Electrica
drawi ngs conforming to NEMA 250, Type 4. Size the notor capacity to
operate punp w t hout overloading the notor at any point on the punp
curve. Refer to Section 22 05 12, GENERAL MOTOR REQUI REMENTS FOR
PLUMBI NG EQUI PMENT.

F. Starting Switch: Mnual |l y-operated, tunbler type, as specified in
Section 26 29 11, MOTOR CONTROLLERS

G Automatic Control and Level Alarm Provide control panel in a NEMA 1
encl osure for indoors.

1. The controls shall be suitable for operation with the electrica
characteristics listed on the electrical draw ngs.

2. The control panel shall have a |l evel control systemwth switches to
start and stop punps automatically, and to activate a high water
alarm

3. The level control systemw || include sensors in the sunp that
detect the level of the liquid.

4. The sensors shall be float type switches, or other appropriate
equi prent .

5. The high water alarmshall have a red beacon light at the contro
panel and a buzzer, horn, or bell

6. The alarmshall have a silencing swtch.

H For a duplex system provide an alternating relay to automatically
alternate | eadoff and standby duties of each punp of a duplex unit at
the end of each punping cycle. Standby punp shall start when water
level in sunp rises to a predeterm ned | evel that indicates excessive
inflow or failure of the |ead punp.

|. The circuitry of the control panel shall include:

1. Power switch to turn on/off the automatic control mechani sm

2. HOA switches to manual ly override autonatic control nechani sm

3. Run lights to indicate when punps are powered up

4. Level status lights to indicate when water in sunp has reached the
predet erni ned on/of f and alarm | evels.

Magnetic notor contactors.
Di sconnect/ breaker for each punp.
Autonmatic notor overload protection
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8. Provide auxiliary contacts for renote alarmng to the Engi neering
Control Center and BACnet conpati bl e open-protocol type interface to
DDC Control s System

J. Sensors that detect the |evel of water in the sunp shall be arranged as
to allow the accunul ati on of enough volune of liquid so that the punp
Will run for a mnimumcycle tine of one mnute. Sensors shall be
| ocated to activate the alarmbefore the water level rises to the inlet
pi pe.

K. Provide two separate power supplies to the control panel, one for the
control/alarmcircuitry and one for power to the punp notors. Each
power supply is to be fed fromits own breaker. If a punp overl oad
trips a breaker, the alarmsystemnmust still function. Each power
supply will be wired inits own conduit. Wring fromthe sunp to the
control panel shall have separate conduits for the punp power and for
the sensor switches. Al conduits are to be sealed at the sunp basin
and at the control panel to prevent the intrusion of noisture and of
fl ammabl e and/ or corrosive gases.

L. Renote Al arm Pane
1. Furnish and install as shown on plans, U L. Listed Tank-Alert XT

Renot e Al arm Panel .

a. Voltage: 120 VAC, 50/60 Hz, 8.5 watts naxi mum (al arm conditi on)
(circuit not supervised).

b. Encl osure neets Type 3R water-tight standard. Automatic al arm
reset, horn silence switch, and alarmtest switch

c. Alarmhorn sounds at 85 decibels at 10 feet (3 neters). Alarm
system (when installed on separate circuit) operates even if punp
circuit fails.

d. Maxi mum line inpedance for initiating device: 100 ohms.

e. Auxiliary alarmcontacts for each attachment of renote devices:
(circuit not supervised) 120 VAC, 5 anps max., 50/60 Hz.

M Provide a union, and check and shut-off valve in the discharge from
each punp. Locate outside the sunp basin

N. Renoval / Di sconnect System |f the systemutilizes a subnersible punmp
that has a sump depth of 1.5 m (5 feet) or less, a renoval/di sconnect
system shal|l be provided. The renoval /di sconnect systemw ||l consist of
a fitting mounted on vertical guide rails attached to the sunp. The
punp shall be fitted with an adapter fitting that easily

connect s/ di sconnects fromthe discharge fitting. The discharge piping
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wi Il connect to the discharge fitting to allow for renpval of the punp
wi t hout any other additional piping to be disconnected.

O Wiere the sunp depth is greater than 1.5 m (5 feet) or renmoval of the
punp is difficult or hazardous, the systemshall include a rail guided
qui ck di sconnect apparatus to allow the punp to be pulled up out of the
sunp wi thout workers entering the sunp and wi thout disconnecting the
pi pi ng. Renoval / di sconnect systemto be conpatible with and furnished
by the pump manufacturer.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A If an installation is unsatisfactory to the COR, the Contractor shall

correct the installation at no cost to the Governnent.
3.2 STARTUP AND TESTI NG

A. As recomended by product nmanufacturer and listed standards and under
actual or sinulated operating conditions, tests shall be conducted to
prove full conpliance with design and specified requirements. Tests of
the various itens of equiprment shall be performed sinmultaneously with
each integrated system

B. The tests shall include system capacity, control function, and alarm
functions.

C. Wien any defects are detected, correct defects and repeat test at no
additional costs to the Governnent.

D. The Conmi ssioning Agent will observe startup and Contractor testing of
sel ected equi pnent. Coordinate the startup and Contractor testing
schedules with the Contracting Oficer’'s Representative and
Conmi ssi oni ng Agent. Provide a m nimumof 7 days prior to notice.

3.3 COW SSI ONI NG

A. Provide comm ssioning docunentation in accordance with the requirenents
of Section 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS.

B. Conponents provided under this section of the specification will be
tested as part of a larger system

3. 4 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical representative for four
hours to instruct VA Personnel in operation and mai ntenance of the
system

B. Submit training plans and instructor qualifications in accordance with
the requirenents of Section 22 08 00, COVM SSI ONI NG OF PLUMBI NG
SYSTEMS.
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- - -END- - -
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SECTI ON 22 14 00
FACI LI TY STORM DRAI NAGE

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section describes the requirenents for storm drai nage systens,
i ncludi ng pi ping and all necessary accessories as designated in this
section.
B. A conplete listing of all acronynms and abbreviations are included in
Section 22 05 11, COVMON WORK RESULTS FOR PLUMBI NG
1.2 RELATED WORK
Section 01 00 00, GENERAL REQUI REMENTS.
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.
Section 01 81 13, SUSTAI NABLE CONSTRUCTI ON REQUI REMENTS.
Section 07 84 00, FIRESTOPPING Penetrations in rated enclosures.
Section 07 92 00, JO NT SEALANTS.
Section 09 91 00, PAINTING Preparation and finish painting and
identification of piping systens.
G Section 22 05 11, COVWMON WORK RESULTS FOR PLUMBI NG Pi pe Hangers and
Supports, Materials ldentification
H Section 22 05 33, HEAT TRACI NG FOR PLUMBI NG PI PI NG
. Section 22 07 11, PLUMBI NG | NSULATI ON
1.3 APPLI CABLE PUBLI CATI ONS

mmoo®mpr

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

B. American Society of Mechani cal Engi neers (ASME)

Al12. 6. 4-2003 (R2012) ..Roof, Deck, and Bal cony Drains

Al13.1-2007 (R2013)...... Schene for ldentification of Piping Systens

B1.20.1-2013............ Pi pe Threads, General Purpose, Inch

B16.3-2011.............. Mal | eabl e Iron Threaded Fittings: C asses 150
and 300

B16.9-2012.............. Fact ory- Made W ought Buttwel ding Fittings

B16.11-2011............. Forged Fittings, Socket-Welding and Threaded

B16. 12- 2009 (R2014)..... Cast Iron Threaded Drai nage Fittings

B16.15-2013............. Cast Copper Alloy Threaded Fittings: C asses
125 and 250

B16.18-2012............. Cast Copper Alloy Sol der-Joint Pressure
Fittings
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B16.22-2013............. W ought Copper and Copper Alloy Sol der-Joint
Pressure Fittings
B16.23-2011............. Cast Copper Alloy Sol der Joint Drainage
Fittings - DW
B16.29-2012............. W ought Copper and W ought Copper Alloy Sol der-

Joint Drainage Fittings — DW
C. Anerican Society of Sanitary Engi neering (ASSE)
1079-2012. . ............. Perf ormance Requirements for Dielectric Pipe
Uni ons
D. American Society for Testing and Materials (ASTM:
AA7/ AATM 1999 (R2014)... Standard Specification for Ferritic Mlleable
Iron Castings

A53/ AB3M 2012, .. ...... .. St andard Specification for Pipe, Steel, Black
And Hot - Di pped, Zinc-coated Wl ded and Seanl ess

A74-2013a............... Standard Specification for Cast Iron Soil Pipe
and Fittings

Al183-2014............... Standard Specification for Carbon Steel Track
Bolts and Nuts

A312/ A312M 2015. ........ Standard Specification for Seaml ess, Wl ded,
and Heavily Cold Wrked Austenitic Stainless
St eel Pipes

A536-1984(R2014)........ St andard Specification for Ductile Iron
Casti ngs

A733-2013............ ... St andard Specification for Wl ded and Seanl ess
Carbon Steel and Austenitic Stainless Steel
Pi pe Ni ppl es

A888-2013a.............. St andard Specification for Hubl ess Cast Iron

Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications

B32-2008 (R2014)........ St andard Specification for Sol der Metal

B61- 2008 (R2013)........ St andard Specification for Steam or Val ve
Bronze Casti ngs

B62-2009................ St andard Specification for Composition Bronze
or Qunce Metal Castings

B75/B75M 2011. .......... St andard Specification for Seam ess Copper Tube

B88-2014................ Standard Specification for Seam ess Copper
Wat er Tube
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B306-2013............... Standard Specification for Copper Drai nage Tube
( DW)

B584-2014............... St andard Specification for Copper Alloy Sand
Castings for General Applications

B687- 1999 (R2011)....... St andard Specification for Brass, Copper, and
Chrom um Pl at ed Pi pe N pples

B828- 2002 (R2010)....... Standard Practice for Making Capillary Joints

by Sol dering of Copper and Copper All oy Tube
and Fittings

B813-2010............... Standard Specification for Liquid and Paste
Fl uxes for Sol dering of Copper and Copper All oy
Tube

C564-2014. .............. Standard Specification for Rubber Gaskets for
Cast lron Soil Pipe and Fittings

C1173-2010 (R2014)...... Standard Specification for Flexible Transition

Coupl i ngs for Underground Piping Systens
E. American Wl ding Society (AWS):
A5. 8M A5.8 AMD1-2011....Specification for Filler Metals for Brazing and
Braze Wl di ng
F. Copper Devel oprment Association (CDA):

A4015-2011.............. Copper Tube Handbook
G Cast lron Soil Pipe Institute (CISPI):
301-2012................ St andard Specification for Hubl ess Cast Iron

Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications
310-2012................ Standard Specification for Coupling for Use in
Connection with Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste,
and Vent Piping Applications
H International Code Council (ICQO):
IPC-2012................ I nternational Plunbing Code
. Manufacturers Standardi zation Society of the Valve and Fittings
I ndustry, Inc. (MSS):

SP-72-2010a. . ........... Bal |l Valves with Fl anged or Butt-Weldi ng Ends
for General Service
SP-110-2010............. Bal | Val ves Threaded, Socket-Wel di ng, Sol der

Joint, Grooved and Fl ared Ends
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1.4 SUBM TTALS

A. Submttals, including nunber of required copies, shall be submtted in
accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES.

B. Information and material subnmitted under this section shall be marked
“SUBM TTED UNDER SECTI ON 22 14 00, FACILITY STORM DRAI NAGE", with
appl i cabl e paragraph identification

C. Manufacturer's Literature and Data including: Full item description and
optional features and accessories. Include dinmensions, weights,
materi al s, applications, standard conpliance, nodel nunbers, size, and
capacity.

Pi pe and Fittings.
Specialty Pipe Fittings.
Cl eanout s.

Roof Drai ns.

Expansi on Joints.

Downspout Nozzl es.

No ok w N E

Sl eeve Fl ashi ng Devi ces.
D. Detail ed shop drawi ng of clanping devi ce and extensi ons when required
in connection with the waterproofing menbrane.
1.5 QUALI TY ASSURANCE
A. Bio-Based Materials: For products designated by the USDA s Bio-
Preferred Program provide products that nmeet or exceed USDA
recomendati ons for bio-based content, so long as products neet all
performance requirenments in this specifications section. For nore
i nformation regardi ng the product categories covered by the Bio-
Preferred Program visit http://ww.bi opreferred. gov.
1.6 AS-BU LT DOCUMENTATI ON

A. Submit manufacturer’s literature and data updated to include subnmitta
revi ew comments and any equi pnent substitutions.

B. Subnmit operation and mai ntenance data updated to include subnitta
revi ew comrents, substitutions and construction revisions shall be in
el ectroni c version on conpact disc or DVD inserted into a three ring
bi nder. All aspects of system operation and nai nt enance procedures,
i ncluding piping isonetrics, wiring diagrams of all circuits, a witten
description of systemdesign, control |ogic, and sequence of operation
shal |l be included in the operation and mai nt enance manual . The
operations and nai ntenance manual shall include troubl eshooting
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techni ques and procedures for energency situations. Notes on al

speci al systems or devices such as danper and door closure interlocks
shal | be included. A List of recomended spare parts (manufacturer,
nodel nunber, and quantity) shall be furnished. Information explaining
any special know edge or tools the owner will be required to enpl oy
shall be inserted into the As-Built docunmentation

C. The installing contractor shall maintain as-built draw ngs of each
conpl et ed phase for verification; and, shall provide the conplete set
at the tinme of final systems certification testing. As-built draw ngs
are to be provided, and a copy of themin Auto-CAD version 14 provided
on conpact disk or DVD. Should the installing contractor engage the
testing conpany to provide as-built or any portion thereof, it shal
not be deened a conflict of interest or breach of the ‘third party
testing conmpany’ requirenent.

D. Certification docunentation shall be provided to COR 10 worki ng days
prior to submitting the request for final inspection. The docunentation
shall include all test results, the names of individuals performng
work for the testing agency on this project, detailed procedures
followed for all tests, and certification that all results of tests
were within limts specified.

PART 2 - PRODUCTS
2.1 STORM WATER DRAI N PI PI NG

A. Cast Iron Storm Pipe and Fittings:

1. Cast iron stormpipe and fittings shall be used for the follow ng
applications:

a. Pipe buried in or in contact with earth.

b. Extension of pipe to a distance of approximately 1500 nm (5 feet)
out si de of building walls.

c. Interior stormpiping above grade.

d. Al nechanical equi pment roons or other areas containing
nmechani cal air handling equi prent.

2. The cast iron storm pipe shall be bell and spigot, or hubless (plain
end or no-hub) as required by selected jointing nethod.

3. The naterial for all pipe and fittings shall be cast iron soil pipe
and fittings and shall conformto the requirenents of Cl SPI 301,
ASTM A888, or ASTM A74.

4. Joints for hubless pipe and fittings shall conformto the

manuf acturer’s installation instructions. Couplings for hubl ess
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joints shall conformto CISPI 310. Joints for hub and spigot pipe
shall be installed with conpression gaskets conformng to the
requi renents of ASTM C564.

B. Copper Tube, (DW): My be used for piping above ground.

1

The copper DW tube shall be drainage type, drawn tenper conform ng
to ASTM B306.

The copper drainage fittings shall be cast copper or wought copper
conform ng to ASME B16. 23 or ASME 16. 29.

The joints shall be lead free, using a water flushable flux, and
conform ng to ASTM B32.

C. Roof drain piping and body of drain in |ocations where the outdoor

conditions are subject to freezing shall be insulated.
2.2 PUMPED DRAI N PI PI NG

A. Punped drain piping 75 mm (3 inches) and | ess shall be copper tube

conformng to ASTM B88, type K or L. For punped drain piping 100 mm (4

i nches) and greater, galvanized steel conform ng to ASTM A53/ A53M

sean ess, schedul e 40 nay be used.

B. Punped drain pipe fittings shall conmply with the foll ow ng:

1

W ought copper or bronze castings for use wi th copper tube
conform ng to ASME B16. 18 and B16. 22.

Uni ons, for use with copper tube up to 50 nm (2 inches) shall be
cast with bronze, conformng to ASME B16. 18 and ASTM B584 with

sol der or braze joints.

Grooved fittings, for use with copper tube 65 nmto 100 nm (2-1/2 to
4 inch) shall be wrought copper confornming to ASTM B75/B75M all oy
C12200, 125 to 150 mm (5 to 6 inch) bronze castings conforming to
ASTM B584.

Mechani cal grooved couplings shall have a ductile iron housing
conformng to ASTM A536 (G ade 65-45-12) el astomer gasket suitable
for potable water service and process tenperature and steel track
head bolts conformng to ASTM A183, housing shall be coated with
col ored al kyd enanel paint.

C. Adapters shall be provided for joining pipe with different end

connecti ons.

D. The solder shall be lead free using a water flushable, non-corrosive
flux conform ng to ASTM B32.

E. Dielectric fittings and specialties shall be provided when joining pipe

of dissimlar netals.
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2.3 SPECI ALTY PI PE FI TTI NGS

A

Transition pipe couplings shall join piping with small differences in
outsi de dianeters or be of different materials. End connections shal
be of the sanme size and conpatible with the pipes being joined. The
transition coupling shall be unshiel ded, elastomeric, sleeve type
reducing or transition pattern conformng with ASTM C1173 and i ncl ude
shear ring and corrosion resistant netal tension band and tightening
nmechani sm on each end. The transition coupling sleeve coupling shall be
of the follow ng nmateri al

1. For cast iron soil pipes, the sleeve material shall be rubber
conformng to ASTM C564.

2. dissimlar pipes, the sleeve material shall be PVC conforming to
ASTM D5926, or other material conpatible with the pipe materials
bei ng j oi ned.

Dielectric fittings shall conformto ASSE 1079 with a pressure rating

of 1035 kPa (150 psig) at a minimumtenperature of 82 degrees C (180

degrees F). The end connection shall be sol der joint copper alloy and

t hreaded ferrous.

Dielectric flanges shall conformto ASSE 1079 with a pressure rating of

1035 kPa (150 psig). The flange shall be a factory fabricated, bolted,

conpani on flange assenbly. The end connection shall be threaded or

sol der-joint copper alloy and threaded ferrous.

Dielectric flange insulating kits shall be of non-conducting nmaterials

for field assenbly of conpanion flanges with a pressure rating of 1035

kPa (150 psig). The gasket shall be neoprene or phenolic. The bolt

sl eeves shall be phenolic or polyethylene. The washers shall be

phenolic with steel backing washers.

Dielectric nipples shall be electroplated steel and shall conformwth

ASTM F1545 with a pressure ratings of 2070 kPa (300 psig) at 107

degrees C (225 degrees F). The end connection shall be mal e threaded.

The Iining shall be inert and noncorrosive propyl ene. Bio-based

materials shall be utilized when possible.

2. 4 CLEANQUTS

A

Cl eanouts shall be the sane size as the pipe, up to 100 mm (4 inches);
not |less than 100 nm (4 inches) for |arger pipe. C eanouts shall be
easily accessible and shall be gastight and watertight. A mininmm

cl earance of 600 nm (24 inches) shall be provided for clearing a

cl ogged storm sewer |ine.
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B. Floor cleanouts shall be gray iron housing with clanmpi ng device and
round, secured, scoriated, gray iron cover conform ng to ASME
Al112.36.2M A gray iron ferrule with hubl ess, socket, inside caul k or
spi got connection and counter sunk, taper-thread, brass or bronze
closure plug shall be included. The frame and cover material and finish
shal | be nickel -bronze copper alloy with a square shape. The cl eanout
shal |l be vertically adjustable for a mninmmof 50 nm (2 inches). Wen
a wat erproof menbrane is used in the floor system clanping collars
shal |l be provided on the cleanouts. C eanouts shall consist of we
fittings and eighth bends with brass or bronze screw plugs. C eanouts
inthe resilient tile floors, quarry tile and ceramc tile floors shal
be provided with square top covers recessed for tile insertion. In the
carpeted areas, carpet cleanout markers shall be provided. Two way
cl eanouts shall be provided where indicated on the drawi ngs and at each
buil ding exit. The |l oading classification for cleanouts in sidewalk
areas or subject to vehicular traffic shall be heavy duty.

C. Ceanouts shall be provided at or near the base of the vertical stacks
with the cleanout plug | ocated approximately 600 mm (24 inches) above
the floor. The cl eanouts shall be extended to the wall access cover.

Cl eanout shall consist of sanitary tees. N ckel bronze square frane and
stai nl ess steel cover with m ni rum opening of 150 mm by 150 mm (6 inch
by 6 inch) shall be provided at each wall cleanout.

D. In horizontal runs above grade, cleanouts shall consist of cast brass
tapered screw plug in fitting or caul ked/no hub cast iron ferrule.
Plain end (no-hub) piping in interstitial space or above ceiling may
use plain end (no-hub) blind plug and cl anp.

2.5 ROOF DRAI NS AND CONNECTI ONS

A. Roof Drains: Roof Drains (RD) shall be cast iron with clanping device
for maki ng watertight connection and shall conformw th ASVME All2. 6. 4.
Free openings through strainer shall be twi ce area of drain outlet. For
roof drains not installed in connection with a waterproof menbrane, a
soft copper nmenbrane shall be provided 300 nm (12 inches) in dianeter
greater than outside dianmeter of drain collar. An integral gravel stop
shal |l be provided for drains installed on roofs having built up roofing
covered with gravel or slag. Integral no-hub, soil pipe gasket or
t hreaded outl et connection shall be provided.

1. Flat Roofs: The roof drain shall have a beehive or donme shaped
strainer with integral flange not |ess than 300 nm (12 inches) in
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diameter. For an insulated roof, a roof drain with an adjustable

drai nage collar shall be provided, which can be raised or lowered to

meet required insulation heights, sunp receiver and deck clanp. The
bottom secti on shall serve as roof drain during construction before
insulation is installed.

2. Canopy Roofs: The roof drain shall have a beehive or donme shaped
strainer with the integral flange no greater than 200 mm (8 i nches)
in diameter. For an insul ated roof, the roof drain shall be provided
wi th an adj ustabl e drai nage collar, which can be rai sed or |owered
to neet the required insulation heights, sunp receiver and deck
clanp. Bottom section shall serve as roof drain during construction
before insulation is installed.

3. Pronmenade Decks: the roof drain shall be the same as for canopy
roofs, except decks shall have flat, round, |oose, non-slip, bronze
grate set in square, non-slip, bronze frane.

4. Portico Roofs and Gutters: Roof drains shall be horizontal angle
type drain with flat bottom and horizontal outlet at the sane
el evation as the pipe to which it is connected. Strainer shall be
renovabl e angle grate type

5. Protective Roof Menbrane Insulation Assenbly: The roof drain shal
have a perforated stainless steel extension filter, non-puncturing
clamp ring, large sunp with extra wi de roof flange and deck cl anp.
a. Non pedestrian Roofs: The roof drain shall have | arge

pol ypropyl ene or al um num | ocki ng done.

b. Pedestrian Roof: The roof drain shall have a bronze pronmenade top
356 mm (14 inches) square, set in square secured frame support
col I ar.

6. Roof Drains, Overflow or Secondary (Emergency): Roof Drains
identified as overfl ow or secondary (emergency) drains shall have a
50 mm (2 inch) water damintegral to the drain body.

7. Roof drains in areas subject to freezing shall have heat tape and
shal | be insul ated

B. Expansion Joints: Expansions joints shall be heavy cast iron with cast
brass or PVC expansi on sl eeve having snmooth bearing surface working

freely against a packing ring held in place and under pressure of a

bolted gland ring, formng a water and air tight flexible joint.

Asbest os packing is prohibited.
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C. Interior Downspouts: An expansion joint shall be provided, specified
above, at top of run on straight, vertical runs of downspout piping 12
m (40 feet) long or greater.

D. Downspout Nozzle: The downspout nozzle fitting shall be of brass,
unfinished, with internal pipe thread for connection to downspout.

2. 6 WATERPROOFI NG

A. A sleeve flashing device shall be provided at points where pipes pass
t hr ough menbrane wat erproofed floors or walls. The sl eeve flashing
device shall be manufactured, cast iron fitting with clanpi ng device
that forms a sleeve for the pipe floor penetration of the fl oor
menbrane. A gal vani zed steel pipe extension shall be included in the
top of the fitting that will extend 50 mm (2 inches) above finished
floor and gal vani zed steel pipe extension in the bottomof the fitting
that will extend through the floor slab. A waterproofed caul ked joint
shal |l be provided at the top hub

PART 3 - EXECUTI ON
3.1 PI PE | NSTALLATI ON

A. The pipe installation shall conply with the requirenents of the I PC and
t hese specifications.

B. Branch piping shall be installed fromthe piping systemand connect to
all drains and outlets.

C. Pipe shall be round and straight. Cutting shall be done with proper
tools. Pipe, except for glass, shall be reaned to renove burrs and a
clean snooth finish restored to full pipe inside dianeter.

D. Al pipe runs shall be laid out to avoid interference with other
wor k/ t r ades.

E. The piping shall be installed above accessible ceilings to allow for
ceiling panel renoval.

F. Unl ess otherw se stated on the documents, m ninmum horizontal sl ope
shall be one inch for every 2.44 m (8 feet) (1 percent slope) of pipe
| engt h.

G The piping shall be installed free of sags and bends.

H Seismic restraint shall be installed where required by code.

I. Changes in direction for storm drainage piping shall be made using
appropriate branches, bends and | ong sweep bends. Sanitary tees and
short sweep ¥ bends may be used on vertical stacks if change in
direction of flowis fromhorizontal to vertical. Long turn double we
branch and 1/8 bend fittings shall be used if two drains are installed
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L

back to back or side by side with comon drain pipe. Do not change
direction of flow nore than 90 degrees. Proper size of standard

i ncreaser and reducers shall be used if pipes of different sizes are
connected. Reducing size of drainage piping in direction of flowis

pr ohi bi t ed.

Buri ed storm drai nage piping shall be laid beginning at the | ow point
of each system Piping shall be installed true to grades and ali gnnent
i ndi cated wi th unbroken continuity of invert. Hub ends shall be placed
upstream Required gaskets shall be installed according to
manufacturer’s witten instruction for use of lubricants, cenents, and
other installation requirenments. Bio-based materials shall be utilized
when possi bl e.

Cast iron piping shall be installed according to CISPI’'s “Cast Iron
Soil Pipe and Fittings Handbook,” Chapter 1V, “lInstallation of Cast
Iron Soil Pipe and Fittings”

Aboveground copper tubing shall be installed according to CDA A4015.

3.2 JO NT CONSTRUCTI ON

A. Hub and spigot, cast iron piping with gasket joints shall be joined in

accordance with CISPI's “Cast Iron Soil Pipe and Fittings Handbook” for

conpressi on joints.

Hub and spigot, cast iron piping with calked joints shall be joined in

accordance with CISPI's “Cast Iron Soil Pipe and Fittings Handbook” for

| ead and oakum cal ked j oi nts.

Hubl ess, cast iron piping shall be joined in accordance with CISPI’s

“Cast Iron Soil Pipe and Fittings Handbook” for hubl ess piping coupling

joints.

For threaded joints, thread pipe with tapered pipe threads according to

ASME B1.20.1. The threads shall be cut full and clean using sharp disc

cutters. Threaded pipe ends shall be reanmed to renobve burrs and

restored to full pipe inside diameter. Pipe fittings and val ves shal

be joined as foll ows:

1. Apply appropriate tape or thread conpound to external pipe threads
unl ess dry seal threading is required by the pipe service

2. Pipe sections with damaged threads shall be replaced with new
undamaged sections of pipe at no additional tine or cost to

Gover nment .
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E. Copper tube and fittings with soldered joints shall be joined according
to ASTM B828. A water flushable, lead free flux conform ng to ASTM B813
and a lead free alloy solder conformng to ASTM B32 shall be used.

3.3 SPECI ALTY PI PE FI TTI NGS

A. Transition coupling shall be installed at pipe joints with snal
di fferences in pipe outside dianeters.

B. Dielectric fittings shall be installed at connections of dissimlar
netal pi ping and tubing.

3.4 Pl PE HANGERS, SUPPORTS AND ACCESSORI ES

A. Al piping shall be supported according to the IPC, Section 22 05 11,
COVMMON WORK RESULTS FOR PLUMBI NG, and these specifications.

B. Hangers, supports, rods, inserts and accessories used for Pipe supports
shall be shop coated with zinc Chromate priner paint. Electroplated
copper hanger rods, hangers and accessories nay be used with copper
t ubi ng.

C. Horizontal piping and tubing shall be supported within 300 nmm (12
i nches) of each fitting or coupling.

D. Horizontal cast iron piping shall be supported with the follow ng
maxi mum hori zontal spacing and m ni mum hanger rod di aneters:

1. NPS 1-1/2 to NPS 2 (DN 40 to DN 50): 1500 mm (60 inches) with 10 mm
(3/8 inch) rod.
NPS 3 (DN 80): 1500 mm (60 inches) with 15 mm (1/2 inch) rod.
NPS 4 to NPS 5 (DN 100 to DN 125): 1500 nm (60 inches) with 18 nm
(5/8 inch) rod.

4. NPS 6 to NPS 8 (DN 150 to DN 200): 1500 nm (60 inches) with 20 mm
(3/4 inch) rod.

5. NPS 10 to NPS 12 (DN 250 to DN 300): 1500 mm (60 inches) with 23 mm
(7/8 inch) rod.

E. The maxi mum support spacing for horizontal plastic shall be 1.22 m (4
feet).

F. Vertical piping and tubing shall be supported at the base, at each
floor, and at intervals no greater than 4.6 m (15 feet).

G In addition to the requirenments in Section 22 05 11, COVWON WORK
RESULTS FOR PLUMBI NG, floor, wall and ceiling plates shall have the
foll owi ng characteristics:

1. Solid or split unplated cast iron
2. Al plates shall be provided with set screws.

3. Height adjustable clevis type pipe hangers.
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Adj ust abl e Fl oor Rests and Base Fl anges shall be steel.

Hanger Rods shall be | ow carbon steel, fully threaded or threaded at
each end with two renovable nuts at each end for positioning rod and
hanger and | ocking each in place.

Ri ser O anmps shall be nalleable iron or steel

Rol | er shall be cast iron

Hangers and supports utilized with insul ated pi pe and tubing shal
have 180 degree (mninmun) netal protection shield centered on and
wel ded to the hanger and support. The shield shall be 100 nm (4
inches) in length and be 1.6 mm (16 gage) steel. The shield shall be
sized for the insulation

M scel | aneous nmaterials shall be provided as specified, required,

directed or as noted on the drawi ngs for proper installation of

hangers, supports and accessories. |If the vertical distance exceeds 6.1

m (20 feet) for cast iron pipe additional support shall be provided in

the center of that span. Al necessary auxiliary steel shall be

provi ded to provide that support.

Cast escutcheon with set screw shall be installed at each wall, fl oor

and ceiling penetration in exposed finished | ocations and wthin

cabi nets and mi || work.

Penetrations:

1. Fire Stopping: Were pipes pass through fire partitions, fire walls,
snoke partitions, or floors, a fire stop shall be installed that
provi des an effective barrier against the spread of fire, snmoke and
gases as specified in Section 07 84 00, FIRESTOPPING Cl earances
bet ween raceways and openi ngs shall be conpletely filled and seal ed
with the fire stopping materials.

2. Water proofing: At floor penetrations, C earances around the pipe
shal |l be conpletely seal ed and nade watertight with seal ant as
specified in Section 07 92 00, JO NT SEALANTS. Bio-based materials

shal |l be utilized when possible.

3.5 | NSULATI ON

A

I nsul ate horizontal sections and 600 nm (2 feet) past changes of
direction to vertical sections for interior section of roof drains.
Install insulation in accordance with the requirements of Section 22 07
11, PLUMBI NG | NSULATI ON.
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3.6 TESTS

A. Storm sewer systemshall be tested either in its entirety or in

secti ons.

B. StormWater Drain tests shall be conducted before trenches are

backfilled or fixtures are connected. A water test or air test shall be

conducted, as directed.

1

If entire systemis tested with water, tightly close all openings in

pi pes except the highest opening, and fill systemwth water to

point of overflow |If systemis tested in sections, tightly plug

each openi ng except highest opening of section under test, fill each

section with water and test with at least a 3 m (10 foot) head of

water. In testing successive sections, test at |east upper 3 m (10

feet) of next preceding section so that each joint or pipe except

upper nost 3 m (10 feet) of system has been subnitted to a test of

at

least a 3 m (10 foot) head of water. Water shall be kept in the

system or in portion under test, for at |east 15 m nutes before

i nspection starts. Systemshall then be tight at all joints.

For

an air test, an air pressure of 34 kPa (5 psig) gage shall be

mai ntai ned for at |east 15 minutes w thout |eakage. A force punp and

mercury colum gage shall be used for the test.

Final Tests: Wiile either one of the followi ng tests may be used,

Contractor shall check with VA as to which test will be perforned.

a.

Smoke Test: After fixtures are permanently connected and traps
are filled with water, fill entire drainage and vent systens with
snoke under pressure of 0.25 kPa (1 inch of water) with a snoke

machi ne. Chemi cal snpbke is prohibited.

Peppermint Test: Introduce .06 liters (2 ounces) of pepperm nt
into each line or stack

C. COR shall witness all tests. Contractor shall coordinate schedules with

the COR and CxA. Contractor shall provide a mninumof 10 worki ng days

prior to flushing, disinfection/sterilization, startup, and testing.

- - -END- - -
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SECTI ON 22 14 29
SUMP PUWVPS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A
B.

Sunp punps. See schedul e on Drawi ngs for punp capacity and head.
A complete listing of all acronyns and abbreviations are included in
Section 22 05 11, COVMMON WORK RESULTS FOR PLUMBI NG

1. 2 RELATED VWORK

moowmx»

I o m

J.

Section 01 00 00, GENERAL REQUI REMENTS.

Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.

Section 01 81 13, SUSTAI NABLE CONSTRUCTI ON REQUI REMENTS.

Section 01 91 00, GENERAL COVWM SSI ONl NG REQUI REMENTS.

Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Sei smi ¢ Restraint.

Section 22 05 11, COWMON WORK RESULTS FOR PLUMBI NG

Section 22 05 12, GENERAL MOTOR REQUI REMENTS FOR PLUMBI NG EQUI PMENT.
Section 22 05 23, GENERAL-DUTY VALVES FOR PLUMBI NG PI Pl NG

SECTI ON 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS. Requi renents for
conmi ssi oni ng, systens readi ness checklist, and training.

Section 26 29 11, MOTOR CONTROLLERS.

1.3 APPLI CABLE PUBLI CATI ONS

A

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

American National Standard Institute (ANSI)/Hydraulic Institute (H):

1.1-1.2-2014. ........... Rot odynam ¢ Centrifugal Punps for Nonenclature
and Definitions

1.3-2013................ Rot odynam ¢ Centrifugal Punps for Design and
Appl i cation

1.4-2014. ... ... .. .... Rot odynani ¢ Centrifugal Punps for Mnual s

Descri bing Installation, Operation, and
Mai nt enance
ASTM I nternational (ASTM:
A48/ AABM 2003 (R2012)... Standard Specification for Gray Iron Castings
A532/ A532M 2010 (R2014). Standard Specification for Abrasion-Resistant
Cast Irons
B584-2014............... St andard Specification for Copper Alloy Sand
Castings for General Applications
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D. National Electrical Mnufacturers Association (NEM):

I CS 6-1993 (R2001, R2006) I ndustrial Control and Systens:
Encl osures
250-2014. . ... ... ... Encl osures for Electrical Equipnent (1000 Volts
Maxi mum
E. Underwriters' Laboratories, Inc. (UL):
508-1999 (R2013)........ Standards for Industrial Control Equipnent

1.4 SUBM TTALS
A. Submttals, including nunber of required copies, shall be submtted in
accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES.
B. Information and material submitted under this section shall be marked
“SUBM TTED UNDER SECTI ON 22 14 29, SUMP PUWPS’, with applicable
par agraph identification
C. Manufacturer's Literature and Data including: Full item description and
optional features and accessories. Include dinmensions, weights,
materials, applications, standard conpliance, nodel nunbers, size, and
capacity.
1. Punp:
a. Manufacturer and nodel.
b. Operating speed (rpm.
c. Capacity.
d. Characteristic performance curves.
2. Electric Mtor:
a. Manufacturer.
b. Speed.
c. Current Characteristics and W (HP).
d. Efficiency.
3. Control panel
4. Sensors.
D. Certified copies of all the factory and construction site test data
sheets and reports.
E. Conpl ete operating and nai ntenance manual s i ncludi ng wiring di agrarns,
techni cal data sheets and information for ordering replacenent parts:
1. Include conplete list which indicates all conponents of the system
2. Include complete diagranms of the internal wiring for each item of

equi pnent .
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F

3. Diagrans shall have their terminals identified to facilitate
installation, operation and nmai ntenance, and troubl eshooti ng.
Conpl et ed System Readi ness Checklist provided by the CxA and conpl et ed
by the contractor, signed by a qualified technician and dated on the
date of completion, in accordance with the requirenents of Section 22
08 00, COVM SSI ONl NG OF PLUMBI NG SYSTEMS.
Submit training plans and instructor qualifications in accordance with
the requirenents of Section 22 08 00, COVM SSI ONI NG OF PLUMBI NG
SYSTEMS.

1.5 QUALITY ASSURANCE

A

Bi 0- Based Materials: For products designated by the USDA s Bio-
Preferred Program provide products that neet or exceed USDA
recomendati ons for bio-based content, so long as products neet all
performance requirenments in this specifications section. For nore

i nformati on regarding the product categories covered by the Bio-

Preferred Program visit http://ww. bi opreferred. gov.

1.6 AS-BU LT DOCUMENTATI ON

A

Submit manufacturer’s literature and data updated to include submitta
revi ew comments and any equi pment substitutions.

Submit operation and nmi ntenance data updated to include subnmitta

revi ew comrents, substitutions and construction revisions shall be in
el ectroni c version on conpact disc or DVD inserted into a three ring
bi nder. All aspects of system operation and nai nt enance procedures,

i ncluding piping isonetrics, wiring diagrans of all circuits, a witten
description of systemdesign, control |ogic, and sequence of operation
shal |l be included in the operation and mai nt enance manual . The
operations and mai ntenance manual shall include troubl eshooting

techni ques and procedures for emergency situations. Notes on al

speci al systems or devices such as danper and door closure interlocks
shal | be included. A List of recomrended spare parts (manufacturer,
nodel nunber, and quantity) shall be furnished. Information explaining
any speci al know edge or tools the owner will be required to enpl oy
shall be inserted into the As-Built docunentati on.

The installing contractor shall maintain as-built draw ngs of each
conpl eted phase for verification; and, shall provide the conplete set
at the tine of final systens certification testing. As-built draw ngs
are to be provided, and a copy of themin Auto-CADD version //___ |/

provi ded on conpact disk or DVD. Should the installing contractor
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engage the testing conpany to provide as-built or any portion thereof,

it shall not be deened a conflict of interest or breach of the ‘third

party testing conmpany’ requirement.

D. Certification docunentation shall be provided to COR 10 worki ng days
prior to submitting the request for final inspection. The docunentation
shall include all test results, the names of individuals performng
work for the testing agency on this project, detailed procedures
followed for all tests, and a certification that all results of tests
were within linmts specified.

PART 2 - PRODUCTS
2.1 SUWP PUMP

A. Centrifugal, vertical, subnersible punp and notor, designed for 60
degrees C (140 degrees F) maxi num wat er service. Driver shall be
electric notor. Support shall be rigid type. Provide perforated,
suction strainer. Systens may include one, two, or nbre punps wth
alternator as required by Contract Documents. punps shall be capabl e of
conti nuous duty cycle.

1. Punp housings may be cast iron, bronze, alum num or stainless steel.
Cast iron and al um num housi ngs for submnersible punps shall be epoxy
coated. Bio-based materials shall be utilized when possible.

B. Impeller: Statically and dynam cally bal anced, keyed and secured to
shaft, 504 stainless steel

C. Shaft: Stainless steel.

D. Bearings: As required to hold shaft alignnent, anti-friction type for
thrust permanently |ubricated. Bio-based materials shall be utilized
when possi bl e.

Seal : Mechani cal

F. Motor: Maxi mum 40 degrees C (104 degrees F) ambient tenperature rise
above the maxi mum fluid tenperature being punped , drip-proof
hermtically sealed, Iifting eye, capacitor start type, voltage and
phase as shown in schedul e on Electrical drawi ngs conform ng to NEMA
Type 4X. Size the notor capacity to operate punp w thout overl oadi ng
the notor at any point on the punp curve. Refer to Section 22 05 12,
GENERAL MOTOR REQUI REMENTS FOR PLUMBI NG EQUI PMVENT.

G Starting Switch: Mnual |l y-operated, tunbler type, as specified in
Section 26 29 11, MOTOR CONTROLLERS

H Automatic Control and Level Alarm Furnish a control panel in a NEMA 4X

encl osure for outdoors. The controls shall be suitable for operation
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with the electrical characteristics listed on the Electrical draw ngs.
The control panel shall have a |l evel control systemwth switches to
start and stop punps automatically, and to activate a high water alarm
The I evel control system shall include sensors in the sunp that detect
the I evel of the liquid. The punp is also connected to a control which
has the ability to prevent oil from being punped. The sane unit shal
activate an alarmwhen oil is detected. The sensors may be float type
swi tches, ultrasonic |level sensors, or transducers. The hi gh water
al arm shall have a red beacon light at the control panel and a buzzer,
horn, or bell. The alarmshall have a silencing switch. Provide
auxiliary contacts for renpte comunication with, and al arm nonitoring
to, the BAS using a BACnet conpatible open-protocol type interface to
DDC Control s System
1. The circuitry of the control panel shall include:

a. Power switch to turn on/off the automatic control mechanism

b. HOA switches to manually override automatic control nechani sm

c. Run lights to indicate when punps are powered up

d. Level status lights to indicate when water in sunp has reached

t he predeterm ned on/off and alarm |l evels

e. Magnetic notor contactors

f. Disconnect/breaker for each punp

g. Autonatic notor overload protection
h. Wring term nal bl ock

Dead front

j. Auxiliary contacts

k. Control circuit protection
| . Fused control step down transforner

2. Sensors that detect the level of water in the sunp shall be so
arranged as to allow the accumul ati on of enough volune of liquid
bel ow the nornal on-level that the punp will run for a mnimumcycle
time as recomrended by the punp nmanufacturer. Sensors shall be
| ocated to activate the al arm adequately before the water |eve
rises to the inlet pipe.

3. Provide two separate power supplies to the control panel, one for
the control/alarmcircuitry and one for power to the punp notors.
Each power supply is to be fed fromits own breaker so that if a
punp overload trips a breaker, the alarmsystemshall stil

function. Each power supply is to be wired in its own conduit.
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4. Wring fromthe sunmp to the control panel shall have separate
conduits for the punmp power and for the sensor switches. Al
conduits are to be sealed at the basin and at the control panel to
prevent the intrusion of moisture and of flanmable and/or corrosive
gases.

I. Renote Al arm Pane
1. Furnish and install as shown on plans, U L. Listed Tank-Alert XT

Renot e Al ar m Panel

a. Voltage: 120 VAC, 50/60 Hz, 8.5 watts naxi mum (al arm conditi on)

(circuit not supervised).

b. Encl osure neets Type 3R water-tight standard. Automatic al arm
reset, horn silence switch, and alarmtest swtch.

c. Alarm horn sounds at 85 decibels at 10 feet (3 nmeters). Alarm
system (when installed on separate circuit) operates even if punp
circuit fails.

d. Maxi num line inpedance for initiating device: 100 ohns.

e. Auxiliary alarmcontacts for each attachnent of renote devices:
(circuit not supervised) 120 VAC, 5 anps max., 50/60 Hz.

J. Sunmp: Furnish fiberglass basin with gas tight covers. Cover shall have
275 mm by 381 mm (11 inch by 15 inch) manhole with bolted cover, vent
connection, openings for punps and controls. Sunp shall be sized to
al l ow an adequate volune of water to accunulate for a m ni rum one
m nute cycle of punp operation.

K. Provide a check and ball valve in the discharge of each punp. Refer to
Section 22 05 23, GENERAL-DUTY VALVES FOR PLUMBI NG PI PI NG

L. Renoval /D sconnect System In a systemutilizing a subnersible punp,
where sunp depth, punp size, or other conditions nmake renoval of the
punp unusually difficult or unsafe, a manufacturer’s renoval/di sconnect
system shall be provided. The system shall consist of a discharge
fitting mounted on vertical guide rails attached to the sunp or quick
connect pipe fitting connection to piping. The punp shall be fitted
with an adapter fitting that easily connects to/di sconnects fromthe
di scharge fitting as the punp is raised fromor lowered into the sunp.
The di scharge piping shall connect to the discharge fitting so that it
i s disconnected w thout workers entering the pit. Were the sunp depth
is greater than five feet or other conditions exist to make the renoval
of the punp difficult or hazardous, the systemshall include a rai
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gui ded qui ck di sconnect apparatus to allow the punp to be pulled up out

of the sunp.

PART 3 - EXECUTI ON
3.1 STARTUP AND TESTI NG

A
B

Punp installation to conply with ANSI/H 1.4 for sunp punps.

Leak Test: Charge piping systemand test for |eaks. Test until there
are no | eaks. Make tests as recommended by product nmanufacturer and
listed standards and under actual or sinulated operating conditions and
prove full conpliance with design and specified requirements. Tests of
the various itens of equiprment shall be performed sinmultaneously with
the system of which each itemis an integral part.

The tests shall include systemcapacity and all control and al arm
functions.

When any defects are detected, correct defects and repeat test.

The CxA will observe startup and contractor testing of selected

equi pnment. Coordi nate the startup and contractor testing schedules with
the COR and CxA. Contractor shall provide a mninumof 10 working days

prior to startup and testing.

3.2 COWM SSI ONI NG

A. Provide conmi ssioning docunentation in accordance with the requirements

B

of Section 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS.
Conponents provided under this section of the specification will be

tested as part of a |larger system

3. 3 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical representative for four

hours to instruct VA Personnel in operation and mai ntenance of units.
Submit training plans and instructor qualifications in accordance with
the requirenents of Section 22 08 00, COVWM SSI ONI NG OF PLUMBI NG
SYSTEMS.

---END- - -
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SECTI ON 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section applies to all sections of Division 26.

B. Furnish and install electrical systens, materials, equiprment, and
accessories in accordance with the specifications and draw ngs.
Capacities and ratings of notors, transforners, conductors and cabl e,
swi t chboards, sw tchgear, panel boards, notor control centers,
generators, automatic transfer switches, and other itens and
arrangenents for the specified items are shown on the draw ngs.

C. Conductor anpacities specified or shown on the draw ngs are based on
copper conductors, with the conduit and raceways sized per NEC
Al umi num conductors are prohibited.

1.2 M NI MUM REQUI REMENTS

A. The latest International Building Code (I1BC), Underwiters
Laboratories, Inc. (UL), Institute of Electrical and El ectronics
Engi neers (I EEE), and National Fire Protection Association (NFPA) codes
and standards are the mnimumrequirements for materials and
installation.

B. The drawi ngs and specifications shall govern in those instances where
requirenents are greater than those stated in the above codes and
st andar ds.

1.3 TEST STANDARDS

A. All materials and equi pnent shall be listed, |abeled, or certified by a
Nati onal |y Recogni zed Testing Laboratory (NRTL) to nmeet Underwriters
Laboratories, Inc. (UL), standards where test standards have been
establ i shed. Materials and equi prent which are not covered by UL
standards will be accepted, providing that naterials and equi pnent are
listed, |abeled, certified or otherwi se determ ned to nmeet the safety
requi rements of a NRTL. Materials and equi pment which no NRTL accepts,
certifies, lists, labels, or determines to be safe, will be considered
if inspected or tested in accordance with national industria
standards, such as ANSI, NEMA, and NETA. Evidence of conpliance shal
include certified test reports and definitive shop draw ngs.

B. Definitions:

1. Listed: Materials and equipnment included in a list published by an
organi zation that is acceptable to the Authority Having Jurisdiction

26 05 11 - 1



VA Loma Linda Heal thcare System May 12, 2017
Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

and concerned with eval uati on of products or services, that

mai ntai ns periodic i nspection of production or listed materials and
equi prent or periodic evaluation of services, and whose listing
states that the materials and equi pnent either nmeets appropriate
desi gnat ed standards or has been tested and found suitable for a
speci fied purpose.

2. Labeled: Materials and equi pment to which has been attached a | abel,
symbol, or other identifying mark of an organization that is
acceptable to the Authority Having Jurisdiction and concerned wth
product eval uation, that maintains periodic inspection of production
of labeled materials and equi pnent, and by whose | abeling the
manuf acturer indicates conpliance with appropriate standards or
performance in a specified manner

3. Certified: Materials and equi pnent which
a. Have been tested and found by a NRTL to neet nationally

recogni zed standards or to be safe for use in a specified nmanner.
b. Are periodically inspected by a NRTL.
c. Bear a label, tag, or other record of certification

4. Nationally Recogni zed Testing Laboratory: Testing | aboratory which
is recogni zed and approved by the Secretary of Labor in accordance
wi th OSHA regul ati ons.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A. Manufacturer’s Qualifications: The manufacturer shall regularly and
currently produce, as one of the manufacturer's principal products, the
mat eri al s and equi prent specified for this project, and shall have
manuf actured the materials and equi pnent for at |east three years.

B. Product Qualification
1. Manufacturer's naterials and equi pnment shall have been in

sati sfactory operation, on three installations of sinmlar size and
type as this project, for at least three years.

2. The Government reserves the right to require the Contractor to
submit a list of installations where the materials and equi pnent
have been in operation before approval.

C. Service Qualifications: There shall be a pernmanent service organization
mai nt ai ned or trained by the manufacturer which will render
satisfactory service to this installation within four hours of receipt
of notification that service is needed. Subnit name and address of

servi ce organi zati ons.
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1.5 APPLI CABLE PUBLI CATI ONS

A. Applicable publications listed in all Sections of Division 26 shall be
the latest issue, unless otherw se noted.

B. Products specified in all sections of Division 26 shall conply with the
applicable publications listed in each section.

1. 6 MANUFACTURED PRODUCTS

A. Materials and equi prent furni shed shall be of current production by
manuf acturers regul arly engaged in the nmanufacture of such items, and
for which replacenent parts shall be available. Materials and
equi prent furni shed shall be new, and shall have superior quality and
freshness.

B. When nore than one unit of the sane class or type of materials and
equi prent is required, such units shall be the product of a single
manuf act urer.

C. Equi pnent Assenblies and Conponents:

1. Conponents of an assenbled unit need not be products of the sane
manuf act urer.

2. Manufacturers of equi pnent assenblies, which include conponents nade
by others, shall assune conplete responsibility for the fina
assenbl ed unit.

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

4. Constituent parts which are simlar shall be the product of a single
manuf act urer.

D. Factory wiring and termnals shall be identified on the equi pment being
furni shed and on all wiring diagrans.

E. When Factory Tests are specified, Factory Tests shall be performed in
the factory by the equi pnent manufacturer, and witnessed by the
contractor. In addition, the follow ng requirements shall be conplied
with:

1. The Governnent shall have the option of witnessing factory tests.
The Contractor shall notify the Government through the COR a ninimum
of thirty (30) days prior to the nanufacturer’s perform ng of the
factory tests.

2. Wien factory tests are successful, contractor shall furnish four (4)
copi es of the equi pment manufacturer’s certified test reports to the
COR fourteen (14) days prior to shipnment of the equipnment, and not

nore than ninety (90) days after conpletion of the factory tests.
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3. Wien factory tests are not successful, factory tests shall be
repeated in the factory by the equi pnent manufacturer, and witnessed
by the Contractor. The Contractor shall be liable for al
addi ti onal expenses for the Government to wi tness factory re-
testing.

1.7 VARI ATI ONS FROM CONTRACT REQUI REMENTS

A

Where the Governnent or the Contractor requests variations fromthe
contract requirenents, the connecting work and rel ated conponents shal
i nclude, but not be linmted to additions or changes to branch circuits,
circuit protective devices, conduits, wire, feeders, controls, panels

and install ati on nmet hods.

1.8 MATERI ALS AND EQUI PMENT PROTECTI ON

A

Mat eri al s and equi prent shall be protected during shipment and storage

agai nst physical damage, vermn, dirt, corrosive substances, funes,

nmoi sture, cold and rain.

1. Store materials and equi pnent indoors in clean dry space with
uni formtenperature to prevent condensation

2. During installation, equipnment shall be protected against entry of
foreign matter, and be vacuum cl eaned both inside and outside before
testing and operating. Conpressed air shall not be used to clean
equi pmrent. Renpve | oose packing and flammable nmaterials frominside
equi prent .

3. Dammged equi prent shall be repaired or replaced, as determ ned by
the COR

4. Painted surfaces shall be protected with factory installed renovabl e
heavy kraft paper, sheet vinyl or equal

5. Dammged paint on equi pnent shall be refinished with the same quality
of paint and workmanshi p as used by the manufacturer so repaired

areas are not obvi ous.

1.9 VWORK PERFORVANCE

A

Al electrical work shall conmply with requirenents of the | atest NFPA
70 (NEC), NFPA 70B, NFPA 70E, NFPA 99, NFPA 110, OSHA Part 1910 subpart
J — General Environnental Controls, OSHA Part 1910 subpart K — Medica
and First Aid, and OSHA Part 1910 subpart S — Electrical, in addition
to other references required by contract.

Job site safety and worker safety is the responsibility of the
Contractor.
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C. Electrical work shall be acconplished with all affected circuits or
equi pnment de-energi zed. However, energized electrical work may be
performed only for the non-destructive and non-invasive di agnostic
testing(s), or when schedul ed outage poses an immnent hazard to
patient care, safety, or physical security. In such case, all aspects
of energized electrical work, such as the availability of
appropriate/ correct personal protective equi pnent (PPE) and the use of
PPE, shall conply with the |atest NFPA 70E, as well as the follow ng
requirenents:

1. Only Qualified Person(s) shall performenergized el ectrical work.
Supervi sor of Qualified Person(s) shall witness the work of its
entirety to ensure conpliance with safety requirenents and approved
wor k pl an.

2. At least two weeks before initiating any energized el ectrical work,
the Contractor and the Qualified Person(s) who is designated to
performthe work shall visually inspect, verify and confirmthat the
work area and el ectrical equi pnment can safely accommmbdate the work
i nvol ved.

3. At least two weeks before initiating any energized el ectrical work,
the Contractor shall develop and subnmit a job specific work plan
and energi zed electrical work request to the COR, and Medica
Center’s Chief Engineer or his/her designee. At the m ninmum the
wor k plan must include relevant information such as proposed work
schedul e, area of work, description of work, name(s) of Supervisor
and Qualified Person(s) perform ng the work, equipnent to be used,
procedures to be used on and near the live electrical equipnent,
barriers to be installed, safety equipnment to be used, and exit
pat hways.

4. Energized electrical work shall begin only after the Contractor has
obtained witten approval of the work plan, and the energized
el ectrical work request fromthe COR, and Medical Center’s Chief
Engi neer or his/her designee. The Contractor shall make these
approved documents present and available at the time and pl ace of
energi zed el ectrical work.

5. Energi zed electrical work shall begin only after the Contractor has
invited and received acknow edgnent fromthe COR, and Medica
Center’s Chief Engineer or his/her designee to witness the work.
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D. For work that affects existing electrical systens, arrange, phase and
performwork to assure mninmal interference with normal functioning of
the facility. Refer to Article OPERATI ONS AND STORAGE AREAS under

Section 01 00 00, GENERAL REQUI REMENTS.

E. New work shall be installed and connected to existing work neatly,
safely and professionally. Disturbed or damaged work shall be replaced

or repaired to its prior conditions, as required by Section 01 00 00,

GENERAL REQUI REMENTS.

F. Coordinate |ocation of equipnent and conduit with other trades to
m nim ze interference.
1.10 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS
A. Equi pnent |ocation shall be as close as practical to | ocations shown on
t he draw ngs.
B. Working cl earances shall not be |less than specified in the NEC
C. I naccessi bl e Equi prent:

1. Where the Governnment determ nes that the Contractor has installed
equi pment not readily accessible for operation and nai ntenance, the
equi pment shall be renpved and reinstalled as directed at no
additional cost to the Government.

2. "Readily accessible” is defined as bei ng capabl e of being reached
qui ckly for operation, maintenance, or inspections wthout the use
of ladders, or w thout clinbing or crawling under or over obstacles
such as, but not Iimted to, notors, punps, belt guards,
transformers, piping, ductwork, conduit and raceways.

1.11 EQUI PMENT | DENTI FI CATI ON
A. In addition to the requirenents of the NEC, install an identification
sign which clearly indicates information required for use and

mai nt enance of itens such as sw tchboards and sw tchgear, panel boards,

cabinets, notor controllers, fused and non-fused safety swi tches,

generators, automatic transfer switches, separately enclosed circuit
breakers, individual breakers and controllers in swtchboards,

swi tchgear and motor control assenblies, control devices and other

signi ficant equi prment.

B. lIdentification signs for Nornal Power System equi pnent shall be

| am nat ed bl ack phenolic resin with a white core with engraved

lettering. Identification signs for Essential Electrical System (EES)

equi prent, as defined in the NEC, shall be |laminated red phenolic resin

with a white core with engraved lettering. Lettering shall be a mninum
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of 12 mm (1/2 inch) high. ldentification signs shall indicate equipnent
desi gnation, rated bus anperage, voltage, nunber of phases, nunber of
wi res, and type of EES power branch as applicable. Secure namepl ates
with screws.

C. Install adhesive arc flash warning | abels on all equi prment as required
by the | atest NFPA 70E. Label shall show specific and correct
i nfornmati on for specific equiprment based on its arc flash cal cul ati ons.
Label shall show the foll ow ngs:

1. Nomi nal system voltage.

2. Equi pnent/bus nanme, date prepared, and nmanufacturer nane and
address.
Arc flash boundary.
Avail able arc flash incident energy and the correspondi hg worki ng
di st ance.

5. Mninumarc rating of clothing.

6. Site-specific |evel of PPE

1.12 SUBM TTALS

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

B. The Governnent's approval shall be obtained for all materials and
equi prent before delivery to the job site. Delivery, storage or
installation of materials and equi pnent which has not had prior
approval will not be permtted.

C. Al submttals shall include six copies of adequate descriptive
literature, catalog cuts, shop drawi ngs, test reports, certifications,
sanmpl es, and ot her data necessary for the Governnent to ascertain that
t he proposed materials and equi pnent conply with drawi ng and
specification requirenments. Catalog cuts submtted for approval shal
be legible and clearly identify specific materials and equi pnent being
subm tted.

D. Submittals for individual systens and equi pment assenblies which
consi st of nmore than one item or conponent shall be made for the system
or assenbly as a whole. Partial submttals will not be considered for
approval .

1. Mark the submittals, "SUBM TTED UNDER SECTI ON "

2. Submittals shall be marked to show specification reference including

t he section and paragraph nunbers.
3. Submit each section separately.
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E. The submittals shall include the foll ow ng:

1. Information that confirns conpliance with contract requirenents.

I ncl ude the manufacturer's nane, nodel or catal og nunbers, catal og
i nformati on, technical data sheets, shop draw ngs, manual s,
pi ctures, naneplate data, and test reports as required.

2. Submittals are required for all equi pment anchors and supports.
Submittals shall include weights, dinensions, center of gravity,
standard connections, manufacturer's recomrendati ons and behavi or
problems (e.g., vibration, thernmal expansion, etc.) associated with
equi pment or piping so that the proposed installation can be
properly reviewed. Include sufficient fabrication infornmation so
t hat appropriate nounting and securing provisions may be designed
and attached to the equi pnent.

3. Elermentary and interconnection wring diagrans for comunication and
signal systens, control systens, and equi prent assenblies. Al
termnal points and wiring shall be identified on wiring diagrans.

4. Parts list which shall include information for replacenent parts and

ordering instructions, as recomended by the equi prent manufacturer.

5

i ntenance and Operation Manual s:

1. Subnmit as required for systens and equi pnent specified in the
techni cal sections. Furnish in hardcover binders or an approved
equi val ent .

2. Inscribe the following identification on the cover: the words
"MAI NTENANCE AND OPERATI ON MANUAL, " the name and | ocation of the
system material, equipnent, building, name of Contractor, and
contract nane and number. Include in the manual the nanes,
addresses, and tel ephone nunmbers of each subcontractor installing
the system or equi pnent and the |ocal representatives for the
mat eri al or equiprent.

3. Provide a table of contents and assenble the manual to conformto
the tabl e of contents, with tab sheets placed before instructions
covering the subject. The instructions shall be |legible and easily
read, with |arge sheets of draw ngs fol ded in.

4. The manual s shall include:

a. Internal and interconnecting wiring and control diagrans with
data to explain detail ed operation and control of the equipnent.

b. A control sequence describing start-up, operation, and shutdown.

c. Description of the function of each principal item of equipnent.
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d. Installation instructions.

e. Safety precautions for operation and mai nt enance.

f. Diagranms and illustrations.

g. Periodic nmaintenance and testing procedures and frequencies,

i ncludi ng repl acement parts nunbers.

h. Performance data.

i. Pictorial "exploded" parts list with part nunbers. Enphasis shal
be placed on the use of special tools and instruments. The |ist
shal | indicate sources of supply, recomrended spare and
repl acenent parts, and name of servicing organi zation

j. List of factory approved or qualified permanent servicing
organi zations for equi pment repair and periodic testing and
mai nt enance, including addresses and factory certification
qual i fications.

Approvals will be based on conpl ete subm ssi on of shop draw ngs,

manual s, test reports, certifications, and sanples as applicable.

After approval and prior to installation, furnish the COR with one

sampl e of each of the follow ng:

1. A mnimum 300 mm (12 inches) length of each type and size of wire
and cable along with the tag fromthe coils or reels fromwhich the
sanpl e was taken. The length of the sanple shall be sufficient to
show al | narkings provided by the manufacturer.

Each type of conduit coupling, bushing, and term nation fitting.

Condui t hangers, clanps, and supports.

Each type of receptacle, toggle switch, outlet box, nanual notor

starter, device wall plate, engraved nanmeplate, wire and cable

splicing and terminating material, and branch circuit single pole

nol ded case circuit breaker

1. 13 SI NGULAR NUMBER

A

VWere any device or part of equipnment is referred to in these
specifications in the singular nunber (e.g., "the switch"), this
reference shall be deened to apply to as many such devices as are
required to conplete the installation as shown on the draw ngs.
This project requires the renoval, transport, and disposal of

el ectrical equi pment containing Polychlorinated Bi phenyls (PCB) in
accordance with the Federal Toxic Substances Control Act (TSCA).
The equi pnent to be renbved is shown on the draw ngs.
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C

The sel ective denolition shall be in accordance with Section 02 41 00,
DEMOLI TI ON/

1. 15 ACCEPTANCE CHECKS AND TESTS

A

The Contractor shall furnish the instruments, materials, and | abor for
tests.

VWere systens are conprised of conponents specified in nore than one
section of Division 26, the Contractor shall coordinate the
installation, testing, and adjustnent of all conponents between various
manuf acturer’s representatives and technicians so that a conplete,
functional, and operational systemis delivered to the CGovernnent.
VWhen test results indicate any defects, the Contractor shall repair or
repl ace the defective materials or equi pnent, and repeat the tests for
the equi pnent. Repair, replacenent, and re-testing shall be
acconpl i shed at no additional cost to the Governnent.

1.16 WARRANTY

A

Al work performed and all equi pnent and material furnished under this
Division shall be free fromdefects and shall remain so for a period of
one year fromthe date of acceptance of the entire installation by the

Contracting O ficer for the Government.

1.17 1 NSTRUCTI ON

A

Instruction to designated Governnent personnel shall be provided for
the particul ar equi pment or systemas required in each associ ated
techni cal specification section

Furni sh the services of conpetent and factory-trained instructors to
give full instruction in the adjustment, operation, and mai ntenance of
t he specified equi pnent and system including pertinent safety
requirenents. Instructors shall be thoroughly famliar with al
aspects of the installation, and shall be factory-trained in operating
theory as well as practical operation and mai nt enance procedures.

A training schedul e shall be devel oped and subnmitted by the Contractor
and approved by the COR at |east 30 days prior to the planned training.

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

---END-- -
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SECTI ON 26 05 19
LOW VOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of the electrical conductors and cables for use in electrical
systenms rated 600 V and bel ow, indicated as cable(s), conductor(s),
wire, or wwring in this section.
1. 2 RELATED WORK
A. Section 07 84 00, FIRESTOPPING Sealing around penetrations to naintain
the integrity of fire-resistant rated construction.
B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirenents that apply to all sections of Division 26.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits
for conductors and cabl es.
1.3 QUALI TY ASSURANCE
A. Quality Assurance shall be in accordance with Paragraph, QUALI FI CATI ONS
(PRODUCTS AND SERVICES) in Section 26 05 11, REQUI REMENTS FOR
ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submt in accordance w th Paragraph, SUBM TTALS in Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS, and the foll ow ng
requirenents:
1. Shop Drawi ngs:
a. Submit sufficient information to denonstrate conpliance with
draw ngs and specifications.
b. Subnmit the follow ng data for approval:
1) Electrical ratings and insulation type for each conductor and
cabl e.
2) Splicing materials and pulling |ubricant.
2. Certifications: Two weeks prior to final inspection, submt the
fol | owi ng.
a. Certification by the manufacturer that the conductors and cabl es

conformto the requirenents of the drawi ngs and specifications.
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b. Certification by the Contractor that the conductors and cabl es
have been properly installed, adjusted, and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by designation only.
B. American Society of Testing Material (ASTM:
D2301-10................ Standard Specification for Vinyl Chloride
Pl astic Pressure-Sensitive Electrical
I nsul ati ng Tape
D2304-10................ Test Method for Thermal Endurance of Rigid
El ectrical Insulating Materials
D3005-10................ Low Tenperature Resistant Vinyl Chloride
Pl astic Pressure-Sensitive Electrical
I nsul ati ng Tape
C. National Electrical Manufacturers Association (NEMA):
WC 70-09................ Power Cabl es Rated 2000 Volts or Less for the
Distribution of Electrical Energy
D. National Fire Protection Association (NFPA):

70-17. .. Nati onal El ectrical Code (NEC)
E. Underwriters Laboratories, Inc. (UL):

A4-14. .. ..o Ther noset - I nsul ated Wres and Cabl es

83-14. ... ... .. ... ... Ther nopl astic-1nsulated Wres and Cabl es

467-13. .. ... Groundi ng and Bondi ng Equi prent

486A-486B-13............ Wre Connectors

486C-13. . ... .. ... Splicing Wre Connectors

486D-15................. Seal ed Wre Connector Systens

486E-15................. Equi prent Wring Terminals for Use with
Al um num and/ or Copper Conductors

493-07. .. ... o Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch Circuit Cables

514B-12................. Condui t, Tubing, and Cable Fittings

PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES
A. Conductors and cables shall be in accordance with ASTM NEMA, NFPA, UL,
as specified herein, and as shown on the draw ngs.
B. Al conductors shall be copper.
C. Single Conductor and Cabl e:
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1. No. 12 AWG M ni mum si ze, except where snaller sizes are specified
herein or shown on the draw ngs.
2. No. 8 AWG and | arger: Stranded.
3. No. 10 AWG and smaller: Solid; except shall be stranded for final
connection to notors, transforners, and vibrating equi pment.
4. Insul ation: THHN THWN and XHHW 2.

D. Col or Code:

1.

2.

4.

5.

No. 10 AWG and smaller: Solid color insulation or solid color
coati ng.

No. 8 AWG and | arger: Col or-coded using one of the follow ng

nmet hods:

a. Solid color insulation or solid color coating.

b. Stripes, bands, or hash marks of col or specified.

c. Color using 19 mm (0.75 inches) wide tape.

For nodifications and additions to existing wiring systens, color
coding shall conformto the existing wiring system

Conductors shall be col or-coded as foll ows:

208/ 120 V Phase 480/ 277 V
Bl ack A Br own
Red B O ange
Bl ue C Yel | ow
Wi te Neut r al Gay *

* or white with colored (other than green) tracer.

2.2 SPLICES
A. Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AW and Snal | er:

1.

Sol derl ess, screwon, reusable pressure cable type, with integra
i nsul ati on, approved for copper and al um num conductors.

The integral insulator shall have a skirt to conpletely cover the
stripped conductors.

The nunber, size, and conbination of conductors used with the
connector, as listed on the manufacturer's packagi ng, shall be

strictly foll owed.

C. Above Ground Splices for No. 8 AWGto No. 4/0 AWG

1.

Conpressi on, hex screw, or bolt clanp-type of high conductivity and
corrosion-resistant material, listed for use with copper and

al um num conduct or s.
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2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation | evel of the conductors being joined.

Splice and insulation shall be product of the same manufacturer.
Al bolts, nuts, and washers used with splices shall be zinc-plated
steel .

D. Above Ground Splices for 250 kcnmi| and Larger:

1. Long barrel “butt-splice” or “sleeve” type conpression connectors,
with m ni mum of two conpression indents per wire, listed for use
wi th copper and al umi num conduct ors.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation | evel of the conductors being joined.

3. Splice and insulation shall be product of the sane manufacturer.

E. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant,
cold and weat her resistant.

2.3 CONNECTORS AND TERM NATI ONS

A. Mechani cal type of high conductivity and corrosion-resistant materi al,
listed for use with copper and al um num conductors.

B. Long barrel conpression type of high conductivity and
corrosion-resistant material, with mnimum of two conpression indents
per wire, listed for use with copper and al um num conductors.

C. Al bolts, nuts, and washers used to connect connections and
term nations to bus bars or other term nation points shall be zinc-
pl ated steel.

2.4 CONTROL W RI NG

A. Unl ess ot herw se specified el sewhere in these specifications, control
wiring shall be as specified herein, except that the ninimum size shall
be not |ess than No. 14 AWG

B. Control wiring shall be sized such that the voltage drop under in-rush
conditions does not adversely affect operation of the controls.

2.5 WRE LUBRI CATI NG COVPOUND
A. Lubricating conpound shall be suitable for the wire insulation and
condui t, and shall not harden or becorme adhesive.
PART 3 - EXECUTI ON
3.1 GENERAL
A. Installation shall be in accordance with the NEC, as shown on the

drawi ngs, and manufacturer’s instructions.
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B. Install all conductors in raceway systens.

C. Splice conductors only in outlet boxes, junction boxes, or pullboxes.

D. Conductors of different systems (e.g., 120 V and 277 V) shall not be
installed in the same raceway.

E. Install cable supports for all vertical feeders in accordance with the
NEC. Provide split wedge type which firmy clanmps each individual cable
and tightens due to cabl e weight.

F. In panel boards, cabinets, w reways, sw tches, enclosures, and equi pnent
assenblies, neatly form train, and tie the conductors wth non-
netallic ties.

G For connections to notors, transforners, and vibrating equi prnent,
stranded conductors shall be used only fromthe last fixed point of
connection to the motors, transformers, or vibrating equiprent.

H. Use expandi ng foam or non-hardeni ng duct-seal to seal conduits entering
a building, after installation of conductors.

. Conductor and Cable Pulling:

1. Provide installation equipnent that will prevent the cutting or
abrasi on of insulation during pulling. Use lubricants approved for
t he cabl e.
Use nonnetal lic pull ropes.
Attach pull ropes by neans of either woven basket grips or pulling
eyes attached directly to the conductors.
Al'l conductors in a single conduit shall be pulled sinultaneously.
Do not exceed manufacturer’s recomended maxi mum pul | i ng tensions
and sidewal | pressure val ues.

J. No nore than three branch circuits shall be installed in any one
condui t.

K. When stripping stranded conductors, use a tool that does not damage the

conductor or renove conductor strands.

3.2 SPLI CE AND TERM NATI ON | NSTALLATI ON

A

B

Splices and terninations shall be mechanically and electrically secure,
and tightened to manufacturer’s published torque values using a torque
screwdriver or w ench.

Where the Governnent determ nes that unsatisfactory splices or

term nati ons have been installed, replace the splices or termnations

at no additional cost to the Governnent.
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3.3 CONDUCTOR | DENTI FI CATI ON
A. When using colored tape to identify phase, neutral, and ground
conductors larger than No. 8 AWG apply tape in half-overlapping turns
for a mnimumof 75 mm (3 inches) fromtermnal points, and in junction
boxes, pull boxes, and manhol es. Apply the last two |aps of tape with no
tension to prevent possible unw nding. Were cable marki ngs are covered
by tape, apply tags to cable, stating size and insulation type.
3.4 FEEDER CONDUCTOR | DENTI FI CATI ON
A. In each interior pullbox and each underground manhol e and handhol e,
install brass tags on all feeder conductors to clearly designate their
circuit identification and voltage. The tags shall be the enbossed
type, 40 nm (1-1/2 inches) in diameter and 40 nmils thick. Attach tags
with plastic ties.
3.5 EXI STI NG CONDUCTORS
A. Unless specifically indicated on the plans, existing conductors shal
not be reused.
3.6 CONTROL W RI NG | NSTALLATI ON
A. Unl ess otherwi se specified in other sections, install control wiring
and connect to equipnent to performthe required functions as specified
or as shown on the draw ngs.
B. Install a separate power supply circuit for each system except where
ot herwi se shown on the draw ngs.
3.7 CONTROL W RI NG | DENTI FI CATI ON
A. Install a pernanent wire marker on each wire at each term nation.
B. ldentifying numbers and letters on the wire markers shall correspond to
those on the wiring diagrans used for installing the systens.
C. Wre markers shall retain their markings after cleaning.
3. 8 ACCEPTANCE CHECKS AND TESTS
A. Performin accordance with the manufacturer's recomendations. In
addi tion, include the foll ow ng:
1. Visual Inspection and Tests: |nspect physical condition.
2. Electrical tests:

a. After installation but before connection to utilization devices,
such as motors, or appliances, test conductors phase-to-phase and
phase-to-ground resi stance with an insul ation resistance tester.

b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000
V DC for 600 V rated cable. Apply test for one mnute or unti
reading is constant for 15 seconds, whichever is |longer. M ninmm
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i nsul ation resistance val ues shall not be |ess than 25 negohns
for 300 V rated cable and 100 negohns for 600 V rated cabl e.
c. Perform phase rotation test on all three-phase circuits.
---END- - -
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SECTI ON 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

This section specifies the furnishing, installation, connection, and
testing of grounding and bondi ng equi pnent, indicated as groundi ng

equi prent in this section.

“Groundi ng el ectrode systeni refers to grounding el ectrode conductors
and all electrodes required or allowed by NEC, as well as nmade,

suppl enentary, and |ightning protection system groundi ng el ectrodes.
The terms “connect” and “bond” are used interchangeably in this section

and have the sane neani ng.

1. 2 RELATED VWORK

A

D.

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirenents that apply to all sections of Division 26.

Section 26 05 19, LOWMVOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES:
Low vol t age conductors.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduit and
boxes.

Section 26 24 16, PANELBOARDS:. Low- voltage panel boards.

1.3 QUALITY ASSURANCE

A

Qual ity Assurance shall be in accordance w th Paragraph, QUALI FI CATI ONS
(PRODUCTS AND SERVICES) in Section 26 05 11, REQU REMENTS FOR
ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A

Submit in accordance wth Paragraph, SUBM TTALS in Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS, and the foll ow ng
requirenents:

1. Shop Draw ngs:

a. Submit sufficient information to denonstrate conpliance with
draw ngs and specifications.

b. Submit plans showi ng the |ocation of system groundi ng el ectrodes
and connections, and the routing of aboveground and underground
groundi ng el ectrode conductors.

2. Test Reports:

a. Two weeks prior to the final inspection, submt ground resistance

field test reports to the COR
3. Certifications:
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a. Certification by the Contractor that the groundi ng equi pnent has
been properly installed and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A

Publications |isted bel ow (including amendnments, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by

desi gnati on only.

American Society for Testing and Materials (ASTM:

Bl1-13................... St andard Specification for Hard-Drawn Copper
Wre

B3-13. ... . St andard Specification for Soft or Anneal ed
Copper Wre

B8-11................... St andard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medi um Hard,
or Soft

Institute of Electrical and El ectronics Engineers, Inc. (|EEE)
81-12....... ... . | EEE CQuide for Measuring Earth Resistivity,
Ground | npedance, and Earth Surface Potentials
of a Ground System Part 1: Nornal Measurenents
Nati onal Fire Protection Association (NFPA):

70-17. .. Nati onal El ectrical Code (NEC)
7O0E-15.................. Nati onal Electrical Safety Code

99-15. ... ... Health Care Facilities

Underwriters Laboratories, Inc. (UL):

44-14 . Ther noset -1 nsul ated Wres and Cabl es
83-14 .. ... ... Ther nopl astic-I1nsul ated Wres and Cabl es
467-13 .. ... Groundi ng and Bondi ng Equi prent

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS

A

Equi prent groundi ng conductors shall be insul ated stranded copper,
except that sizes No. 10 AWG and snml |l er shall be solid copper

I nsul ation color shall be continuous green for all equi pnment groundi ng
conductors, except that wire sizes No. 4 AWG and | arger shall be
identified per NEC

Bondi ng conductors shall be bare stranded copper, except that sizes No.
10 AWG and smal |l er shall be bare solid copper. Bonding conductors
shall be stranded for final connection to notors, transforners, and

vi brating equi prent.
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C. Conductor sizes shall not be |less than shown on the draw ngs, or not

| ess than required by the NEC, whichever is greater.
D. Insulation: THHN THWN and XHHW 2.
2.2 GROUND RODS
A. Steel or copper clad steel, 19 mm (0.75 inch) diameter by 3 M (10 feet)
| ong.
B. Quantity of rods shall be as shown on the draw ngs, and as required to
obtain the specified ground resistance.
2.3 GROUND CONNECTI ONS
A. Bel ow Grade and | naccessi bl e Locations: Exothernic-wel ded type
connect ors.
B. Above G ade:
1. Bondi ng Junpers: Listed for use with alum num and copper conductors.
For wire sizes No. 8 AWG and | arger, use conpression-type
connectors. For wire sizes smaller than No. 8 AWG use mechanica
type lugs. Connectors or lugs shall use zinc-plated steel bolts,
nuts, and washers. Bolts shall be torqued to the val ues recommended
by the manufacturer
Connection to Building Steel: Exotherm c-welded type connectors.
Connection to Grounding Bus Bars: Listed for use with alum num and
copper conductors. Use nmechanical type lugs, with zinc-plated stee
bolts, nuts, and washers. Bolts shall be torqued to the val ues
recommended by the manufacturer
4. Connection to Equi pnent Rack and Cabi net Ground Bars: Listed for use
wi th al um num and copper conductors. Use nechanical type lugs, with
zinc-plated steel bolts, nuts, and washers. Bolts shall be torqued
to the val ues recommended by the manufacturer
PART 3 - EXECUTI ON
3.1 GENERAL
A. Installation shall be in accordance with the NEC, as shown on the
drawi ngs, and manufacturer’s instructions.
B. System G oundi ng:
1. Secondary service neutrals: Gound at the supply side of the
secondary di sconnecting neans and at the related transforner.
C. Equi pnent Grounding: Metallic piping, building structural steel
el ectrical enclosures, raceways, junction boxes, outlet boxes,
cabi nets, machi ne frames, and other conductive itenms in close proximty

with electrical circuits, shall be bonded and grounded.
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3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS
A. Make groundi ng connections, which are normally buried or otherw se
i naccessi bl e, by exotherm c wel d.
3. 3 SECONDARY VOLTAGE EQUI PMENT AND Cl RCU TS
A. Metallic Piping, Building Structural Steel, and Suppl enenta

El ectrode(s):

1. Provide a grounding el ectrode conductor sized per NEC between the
servi ce equi prrent ground bus and all netallic water pipe systens,
buil ding structural steel, and supplemental or nade el ectrodes.
Provide junpers across insulating joints in the netallic piping.

2. Provide a supplenmental ground el ectrode as shown on the draw ngs and
bond to the grounding el ectrode system

B. Switchgear, Switchboards, Unit Substations, Panel boards, Mtor Contro

Centers, Engine-CGenerators, Automatic Transfer Switches, and other

el ectrical equipnrent:

1. Connect the equi pment grounding conductors to the ground bus.

2. Connect metallic conduits by groundi ng bushings and equi pnent
groundi ng conductor to the equiprment ground bus.

3.5 RACEVWAY
A. Conduit Systens:

1. Gound all netallic conduit systens. Al netallic conduit systens
shal | contain an equi pnent groundi ng conductor.

2. Metallic conduit that only contains a groundi ng conductor, and is
provided for its mechanical protection, shall be bonded to that
conductor at the entrance and exit fromthe conduit.

3. Metallic conduits which termnate w thout mechanical connection to
an el ectrical equiprment housing by nmeans of |ocknut and bushi ngs or
adapters, shall be provided w th groundi ng bushi ngs. Connect
bushi ngs with a equi pnent groundi ng conductor to the equi pnent
ground bus.

B. Feeders and Branch Circuits: Install equi pnment groundi ng conductors
with all feeders, and power and |lighting branch circuits.
C. Boxes, Cabinets, Enclosures, and Panel boards:

1. Bond the equi pment groundi ng conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures through
whi ch the conductor passes.

2. Provide lugs in each box and encl osure for equipnment grounding
conductor termnation
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D. Wreway Systens:

1. Bond the netallic structures of wireway to provide electrica
continuity throughout the wireway system by connecting a No. 6 AWG
bondi ng junper at all intermediate nmetallic enclosures and across
all section junctions.

2. Install insulated No. 6 AWG bondi ng junpers between the w reway
system bonded as required above, and the closest building ground at
each end and approxi mately every 16 M (50 feet).

3. Use insulated No. 6 AWG bondi ng junpers to ground or bond netallic
wi reway at each end for all internediate netallic encl osures and
across all section junctions.

4. Use insulated No. 6 AWG bonding junpers to ground cable tray to
col um- nount ed buil di ng ground pl ates (pads) at each end and
approxi mately every 15 M (49 feet).

E. Receptacles shall not be grounded through their mounting screws. G ound
receptacles with a junper fromthe receptacle green ground termnal to

t he devi ce box ground screw and a junper to the branch circuit

equi prent groundi ng conduct or.

F. Fixed electrical appliances and equi prent shall be provided with a
ground lug for term nation of the equi pment groundi ng conductor.
G Raised Floors: Provide bonding for all raised floor conponents as shown
on the draw ngs.
3.6 CORROSI ON | NH BI TORS
A. When naki ng groundi ng and bondi ng connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the netal s used.
3.7 CONDUCTI VE PI PI NG
A. Bond all conductive piping systens, interior and exterior, to the
groundi ng el ectrode system Bondi ng connections shall be nade as cl ose
as practical to the equi pnent ground bus.
3.8 GROUND RESI STANCE
A. Groundi ng systemresistance to ground shall not exceed 5 ohns. Make any
nodi fications or additions to the groundi ng el ectrode system necessary
for conpliance without additional cost to the Governnment. Final tests
shall ensure that this requirenment is met.
B. Grounding systemresistance shall conply with the electric utility
conpany ground resi stance requirenents.
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3.9 GROUND ROD | NSTALLATI ON

A

For outdoor installations, drive each rod vertically in the earth,

until top of rod is 610 mm (24 inches) below final grade.

For indoor installations, |eave 100 nm (4 inches) of each rod exposed.
VWere buried or permanently conceal ed ground connections are required,
make t he connections by the exothermic process, to formsolid netal
joints. Make accessi bl e ground connections with nechani cal pressure-
type ground connectors.

Where rock or inmpenetrable soil prevents the driving of vertical ground
rods, install angled ground rods or grounding electrodes in horizonta

trenches to achi eve the specified ground resistance.

3. 10 ACCEPTANCE CHECKS AND TESTS

A

Resi stance of the grounding el ectrode system shall be neasured using a
four-terminal fall-of-potential nethod as defined in | EEE 81. G ound
resi stance neasurenments shall be made before the electrica
di stribution systemis energized or connected to the electric utility
conpany ground system and shall be nade in normally dry conditions not
fewer than 48 hours after the last rainfall
Resi st ance neasurenents of separate groundi ng el ectrode systens shal
be made before the systens are bonded together. The conbined
resi stance of separate systens nmay be used to neet the required
resi stance, but the specified nunber of electrodes nmust still be
provi ded.
Bel ow grade connections shall be visually inspected by the COR prior to
backfilling. The Contractor shall notify the COR 24 hours before the
connections are ready for inspection

---END- - -
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SECTI ON 26 05 33
RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes, to form conpl ete, coordinated, grounded
raceway systens. Raceways are required for all wring unless shown or
speci fied otherw se.

Definitions: The termconduit, as used in this specification, shall
nmean any or all of the raceway types specified.

1.2 RELATED WORK

A

Section 07 84 00, FIRESTOPPI NG Sealing around penetrations to maintain
the integrity of fire rated construction.

Section 07 92 00, JO NT SEALANTS: Sealing around conduit penetrations
t hrough the buil ding envel ope to prevent npisture mgration into the
bui | di ng.

Section 09 91 00, PAINTING Identification and painting of conduit and
ot her devi ces.

Section 13 05 41, SElI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Conduits bracing.

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al
electrical requirements and itens that are common to nore than one
section of Division 26.

Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

1.3 QUALITY ASSURANCE

Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A

Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:
a. Size and location of main feeders.
b. Size and location of panels and pull-boxes.
c. Layout of required conduit penetrations through structural
el ement s.

d. Submit the follow ng data for approval:
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1) Raceway types and sizes.
2) Conduit bodies, connectors and fittings.
3) Junction and pull boxes, types and si zes.
2. Certifications: Two weeks prior to final inspection, submit the
fol | owi ng:

a. Certification by the manufacturer that raceways, conduits,
conduit bodies, connectors, fittings, junction and pull boxes,
and all related equi pment conformto the requirements of the
drawi ngs and specifications.

b. Certification by the Contractor that raceways, conduits, conduit
bodi es, connectors, fittings, junction and pull boxes, and al
rel ated equi pnent have been properly installed.

1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.
B. American National Standards Institute (ANSI):

C80.1-05................ Electrical Rigid Steel Conduit

C80.3-05................ Steel Electrical Metal Tubing

C80.6-05................ El ectrical Intermedi ate Metal Conduit

C. National Fire Protection Association (NFPA):
70-11. . ... ... Nati onal El ectrical Code (NEC
D. Underwriters Laboratories, Inc. (UL):

1-05. . o Fl exi bl e Metal Conduit

5-11. ... Surface Metal Raceway and Fittings

6-07........ ... . ... Electrical Rigid Metal Conduit - Stee

50-95. . ... ... ... . Encl osures for Electrical Equipnent

360-13........... ... .. Li qui d-Tight Flexible Steel Conduit

467-13. .. .. Groundi ng and Bondi ng Equi prent

514A-13. .. ... Metallic Qutlet Boxes

514B-12................. Condui t, Tubing, and Cable Fittings

514C-07...... ... Nonnetal i c Qutlet Boxes, Flush-Device Boxes
and Covers

651-11........ ... . ... ... Schedul e 40 and 80 Rigid PVC Conduit and
Fittings

651A-11................. Type EB and A Rigid PVC Conduit and HDPE
Condui t
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797-07. ... El ectrical Metallic Tubing
1242-06. . ............... El ectrical Internediate Metal Conduit - Steel
E. National Electrical Mnufacturers Association (NEM):

TC-2-13. ... El ectrical Polyvinyl Chloride (PVC) Tubing and
Condui t

TC-3-13. . ... . PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng

FB1-12.................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cabl e

FB2.10-13............... Sel ection and Installation Guidelines for

Fittings for use with Non-Fl exible Conduit or
Tubing (Rigid Metal Conduit, Internediate
Metallic Conduit, and Electrical Metallic
Tubi ng)
FB2.20-12............... Sel ection and Installation Guidelines for
Fittings for use with Flexible Electrical
Conduit and Cabl e
F. Arerican Iron and Steel Institute (Al SI):
S100-2007............... North Anerican Specification for the Design of
Col d- Formed Steel Structural Menbers
PART 2 - PRODUCTS
2.1 MATERI AL
A. Conduit Size: |In accordance with the NEC, but not |ess than 13 mm

(0.5-inch) unless otherw se shown.

B. Conduit:
1. Size: |In accordance with the NEC, but not |ess than 13 mm (0. 5-
i nch).

Rigid Steel Conduit (RMC): Shall conformto UL 6 and ANSI C80. 1.
Rigid Internmediate Steel Conduit (IMC): Shall conformto UL 1242
and ANSI C80. 6.

4. Electrical Metallic Tubing (EMI): Shall conformto UL 797 and ANSI
C80. 3. Maximum size not to exceed 105 nm (4 inches) and shall be
permtted only with cable rated 600 V or |ess.

5. Flexible Metal Conduit: Shall conformto UL 1.

6. Liquid-tight Flexible Metal Conduit: Shall conformto UL 360.

C. Conduit Fittings:
1. Rigid Steel and Internmediate Metallic Conduit Fittings:

26 05 33 - 3



VA Loma Linda Heal thcare System May 12, 2017
Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

Fittings shall neet the requirenents of UL 514B and NEVA FB1.

b. Standard threaded couplings, |ocknuts, bushings, conduit bodies,
and el bows: Only steel or malleable iron materials are
acceptable. Integral retractable type I MC couplings are al so
accept abl e.

c. Locknuts: Bonding type with sharp edges for digging into the
nmetal wall of an enclosure.

d. Bushings: Metallic insulating type, consisting of an insulating
insert, nolded or locked into the netallic body of the fitting.
Bushi ngs made entirely of netal or nonnetallic material are not
perm tted.

e. Erickson (Union-Type) and Set Screw Type Couplings: Approved for
use in concrete are permtted for use to conplete a conduit run
where conduit is installed in concrete. Use set screws of case-
hardened steel with hex head and cup point to firmy seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.

f. Sealing Fittings: Threaded cast iron type. Use continuous
drain-type sealing fittings to prevent passage of water vapor.
In conceal ed work, install fittings in flush steel boxes with
bl ank cover plates having the sane finishes as that of other
el ectrical plates in the room

2. Electrical Metallic Tubing Fittings:

a. Fittings and conduit bodies shall neet the requirements of UL
514B, ANSI C80.3, and NEMA FB1.

b. Only steel or malleable iron materials are acceptable.

c. Conpression Couplings and Connectors: Concrete-tight and rain-
tight, with connectors having insulated throats.

d. Indent-type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of
"pot netal" are prohibited.

4. Flexible Metal Conduit Fittings:

a. Conformto UL 514B. Only steel or nalleable iron materials are
accept abl e.

b. Canp-type, with insulated throat.

5. Liquid-tight Flexible Metal Conduit Fittings:
a. Fittings shall nmeet the requirenments of UL 514B and NEVA FBL.

b. Only steel or malleable iron materials are acceptable.
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c. Fittings nust incorporate a threaded grounding cone, a steel or
pl astic conpression ring, and a gland for tightening. Connectors
shal I have insul ated throats.

6. Expansi on and Defl ection Couplings:

a. Conformto UL 467 and UL 514B.

b. Accommpdate a 19 nm (0. 75-i nch) defl ection, expansion, or
contraction in any direction, and all ow 30 degree angul ar
defl ecti ons.

c. Include internal flexible nmetal braid, sized to guarantee conduit
ground continuity and a | owi npedance path for fault currents, in
accordance with UL 467 and the NEC tables for equi pnment grounding
conduct ors.

d. Jacket: Flexible, corrosion-resistant, watertight, noisture and
heat -resi stant nol ded rubber material with stainless steel jacket
cl anmps.

D. Conduit Supports:

1. Parts and Hardware: Zinc-coat or provide equival ent corrosion
protection.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed closure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple Conduit (Trapeze) Hangers: Not |less than 38 nmmx 38 mm
(1.5 x 1.5 inches), 12-gauge steel, cold-forned, |ipped channels;
with not |Iess than 9 nm (0.375-inch) diameter steel hanger rods.

4. Solid Masonry and Concrete Anchors: Self-drilling expansion
shi el ds, or machine bolt expansion

E. Qutlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A

2. Rustproof cast nmetal where required by the NEC or shown on draw ngs.

3. Sheet Metal Boxes: Galvanized steel, except where shown on
dr awi ngs.

F. Metal Wreways: Equip with hinged covers, except as shown on draw ngs.
I ncl ude couplings, offsets, el bows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with
Wi reways as required for a conplete system

PART 3 - EXECUTI ON
3.1 PENETRATI ONS
A. Cutting or Holes:
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1. Cut holes in advance where they should be placed in the structura
el ements, such as ribs or beans. btain the approval of the COR
prior to drilling through structural elenents.

2. Cut holes through concrete and masonry in new and exi sting
structures with a dianond core drill or concrete saw. Pneumatic
hamrers, inpact electric, hand, or manual hamrer-type drills are not
al | owed, except when permtted by the COR where working space is
[imted.

Firestop: Were conduits, wreways, and other electrical raceways pass

through fire partitions, fire walls, snoke partitions, or floors,

install a fire stop that provides an effective barrier against the

spread of fire, snoke and gases as specified in Section 07 84 00,

FI RESTOPPI NG

Waterproofing: At floor, exterior wall, and roof conduit penetrations,

conpletely seal the gap around conduit to render it watertight, as

specified in Section 07 92 00, JO NT SEALANTS.

3.2 | NSTALLATI ON, GENERAL

A

In accordance with UL, NEC, NEMA, as shown on draw ngs, and as

speci fied herein

Raceway systens used for Essential Electrical Systems (EES) shall be

entirely independent of other raceway systens.

Install conduit as foll ows:

1. In conplete nechanically and electrically continuous runs before
pulling in cables or wres.

2. Unless otherwi se indicated on the drawi ngs or specified herein
installation of all conduits shall be conceal ed within finished
wal I's, floors, and ceilings.

3. Flattened, dented, or deforned conduit is not permtted. Renpbve and
repl ace the danmaged conduits with new conduits.

4. Assure conduit installation does not encroach into the ceiling
hei ght head room wal kways, or doorways.
Cut conduits square, ream renpve burrs, and draw up tight.
| ndependent |y support conduit at 2.4 M (8 feet) on centers with
specified materials and as shown on draw ngs.

7. Do not use suspended ceilings, suspended ceiling supporting menbers,
lighting fixtures, other conduits, cable tray, boxes, piping, or

ducts to support conduits and conduit runs.
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8. Support within 300 mm (12 i nches) of changes of direction, and
within 300 nm (12 i nches) of each enclosure to which connect ed.

9. Cose ends of enmpty conduits with plugs or caps at the rough-in
stage until wires are pulled in, to prevent entry of debris.

10. Conduit installations under fume and vent hoods are prohibited.

11. Secure conduits to cabinets, junction boxes, pull-boxes, and outl et
boxes with bonding type | ocknuts. For rigid steel and | MC conduit
installations, provide a |locknut on the inside of the enclosure,
made up wrench tight. Do not make conduit connections to junction
box covers.

12. Conduit bodies shall only be used for changes in direction, and
shal | not contain splices.

D. Conduit Bends:

1. Make bends with standard conduit bendi ng nachi nes.

2. Conduit hickey may be used for slight offsets and for straightening
st ubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.

E. Layout and Honeruns:

1. Install conduit with wiring, including honeruns, as shown on
dr awi ngs.

2. Deviations: Make only where necessary to avoid interferences and
only after drawi ngs showi ng the proposed devi ati ons have been
subm tted and approved by the COR

3.3 CONCEALED WORK | NSTALLATI ON
A. I n Concrete:

1. Conduit: Rigid steel, IMC, or EMI. Do not install EMI in concrete
slabs that are in contact with soil, gravel, or vapor barriers.
Align and run conduit in direct |ines.

Install conduit through concrete beans only:
a. Where shown on the structural draw ngs.

4. Installation of conduit in concrete that is less than 75 mm (3
i nches) thick is prohibited.

a. Conduit outside dianeter larger than one-third of the slab
t hi ckness i s prohibited.
b. Space between conduits in slabs: Approximtely six conduit

di ameters apart, and one conduit dianeter at conduit crossings.
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B

c. Install conduits approximately in the center of the slab so that
there will be a mnimmof 19 nm (0.75-inch) of concrete around
t he conduits.

5. Make couplings and connections watertight. Use thread compounds
that are UL approved conductive type to ensure | ow resistance ground
continuity through the conduits. Tightening setscrews with pliers
i s prohibited.

Above Furred or Suspended Ceilings and in Walls:

1. Conduit for Conductors Above 600 V: Rigid steel. Mxing different
types of conduits in the sane systemis prohibited.

2. Conduit for Conductors 600 V and Below. Rigid steel, IMC, or EM.
M xing different types of conduits in the sane systemis prohibited.

3. Align and run conduit parallel or perpendicular to the building
lines.

4. Connect recessed lighting fixtures to conduit runs with maxi num 1.8
M (6 feet) of flexible netal conduit extending froma junction box
to the fixture.

Ti ghteni ng set screws with pliers is prohibited.

6. For conduits running through metal studs, limt field cut holes to
no nore than 70% of web depth. Spacing between hol es shall be at
| east 457 mm (18 inches). Cuts or notches in flanges or return lips
shall not be permtted.

3.4 EXPOSED WORK | NSTALLATI ON

A

o

Unl ess ot herwi se indicated on draw ngs, exposed conduit is only
permitted in nmechanical and el ectrical roomns.

Conduit for Conductors Above 600 V: Rigid steel. Mxing different
types of conduits in the systemis prohibited.

Conduit for Conductors 600 V and Below. Rigid steel, IMC or EM.

M xing different types of conduits in the systemis prohibited.

Align and run conduit parallel or perpendicular to the building |lines.
Install horizontal runs close to the ceiling or beans and secure with
conduit straps.

Support horizontal or vertical runs at not over 2.4 M (8 feet)

i nterval s.

Surface Metal Raceways: Use only where shown on draw ngs.

Pai nti ng:

1. Paint exposed conduit as specified in Section 09 91 00, PAI NTING
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2. Paint all conduits containing cables rated over 600 V safety orange.
Refer to Section 09 91 00, PAINTING for preparation, paint type, and
exact color. In addition, paint |egends, using 50 nm (2 inch) high
bl ack nunerals and letters, showi ng the cable voltage rating.
Provi de | egends where conduits pass through walls and floors and at
maxi mum 6 M (20 feet) intervals in between.

3.5 HAZARDOUS LOCATI ONS

A
B

Use rigid steel conduit only.
Install UL approved sealing fittings that prevent passage of expl osive
vapors in hazardous areas equi pped with expl osion-proof |ighting

fixtures, switches, and receptacles, as required by the NEC

3.6 WET OR DAMP LCCATI ONS

A
B

Use rigid steel or | MC conduits unless as shown on draw ngs.

Provide sealing fittings to prevent passage of water vapor where
conduits pass fromwarmto cold locations, i.e., refrigerated spaces,
constant-tenmperature roons, air-conditioned spaces, building exterior
wal I's, roofs, or simlar spaces.

Use rigid steel or IMC conduit within 1.5 M (5 feet) of the exterior
and bel ow concrete building slabs in contact with soil, gravel, or
vapor barriers, unless as shown on drawi ngs. Conduit shall be half-
| apped with 10 m| PVC tape before installation. After installation,

conpletely recoat or retape any damaged areas of coating.

3.7 MOTORS AND VI BRATI NG EQUI PMENT

A

Use flexible netal conduit for connections to notors and ot her

el ectrical equi pment subject to novenent, vibration, msalignment,
cranped quarters, or noise transm ssion

Use liquid-tight flexible netal conduit for installation in exterior

| ocations, nmpoisture or humidity | aden atnosphere, corrosive atnosphere,
wat er or spray wash-down operations, inside airstream of HVAC units,
and | ocations subject to seepage or dripping of oil, grease, or water.
Provi de a green equi pnent groundi ng conductor with flexible and |iquid-
tight flexible netal conduit.

3.9 EXPANSI ON JO NTS

A

Conduits 75 mm (3 inch) and larger that are secured to the building
structure on opposite sides of a building expansion joint require
expansi on and defl ection couplings. |Install the couplings in

accordance with the nmanufacturer's recomendati ons.

26 05 33 - 9



VA Loma Linda Heal thcare System May 12, 2017
Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

B. Provide conduits snaller than 75 nm (3 inch) with junction boxes on
both sides of the expansion joint. Connect flexible nmetal conduits to
junction boxes with sufficient slack to produce a 125 nm (5 inch)
vertical drop mdway between the ends of the flexible nmetal conduit.

Fl exi bl e metal conduit shall have a green insul ated copper bonding
junper installed. In lieu of this flexible nmetal conduit, expansion and
defl ection couplings as specified above are acceptabl e.
C. Install expansion and deflection couplings where shown.
3.10 CONDUI T SUPPORTS

A. Safe working | oad shall not exceed one-quarter of proof test |oad of
fasteni ng devi ces.

B. Use pipe straps or individual conduit hangers for supporting individua
condui t s.

C. Support multiple conduit runs with trapeze hangers. Use trapeze
hangers that are designed to support a |oad equal to or greater than
the sum of the weights of the conduits, wires, hanger itself, and an
additional 90 kg (200 I bs). Attach each conduit with U-bolts or other
approved fasteners.

D. Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and simlar itemns.

E. Fasteners and Supports in Solid Masonry and Concrete:

1. New Construction: Use steel or nmlleable iron concrete inserts set
in place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not |ess than 6 nm (0. 25-inch) bolt size
and not less than 28 mm (1.125 inch) in enbednent.
b. Power set fasteners not |less than 6 nm (0.25-inch) dianeter with
depth of penetration not |ess than 75 nm (3 inch).
c. Use vibration and shock-resi stant anchors and fasteners for
attaching to concrete ceilings.

F. Holl ow Masonry: Toggle bolts.

Bolts supported only by plaster or gypsum wal | board are not acceptabl e.

H Metal Structures: Use machine screw fasteners or other devices
specifically designed and approved for the application

|. Attachment by wood plugs, raw plug, plastic, |lead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
pr ohi bi t ed.

26 05 33 - 10



VA Loma Linda Heal thcare System May 12, 2017

Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

J. Chain, wire, or perforated strap shall not be used to support or fasten
condui t.

K. Spring steel type supports or fasteners are prohibited for all uses
except horizontal and vertical supports/fasteners within walls.

L. Vertical Supports: Vertical conduit runs shall have riser clanps and

supports in accordance with the NEC and as shown. Provide supports for
cable and wire with fittings that include internal wedges and retaining

col |l ars.

3. 11 BOX | NSTALLATI ON

A

Boxes for Conceal ed Conduits:
1. Fl ush-nount ed.
2. Provide raised covers for boxes to suit the wall or ceiling,

construction, and finish.
In addition to boxes shown, install additional boxes where needed to
prevent danage to cables and wires during pulling-in operations or
where nore than the equival ent of 4-90 degree bends are necessary.
Locate pul |l boxes so that covers are accessible and easily renoved.
Coordi nate locations with piping and ductwork where installed above
cei lings.
Renove only knockouts as required. Plug unused openings. Use threaded
plugs for cast netal boxes and snap-in netal covers for sheet netal
boxes.
Qutl et boxes mounted back-to-back in the same wall are prohibited. A
m ni mum 600 mMm (24 inch) center-to-center |ateral spacing shall be
mai nt ai ned bet ween boxes.
Fl ush-mounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall
Surface-nmounted wall or ceiling boxes shall be installed with surface-
style flat or raised covers.
M ni mum si ze of outlet boxes for ground fault circuit interrupter
(GFCl) receptacles is 100 nm (4 inches) square x 55 nm (2. 125 inches)
deep, with device covers for the wall material and thickness involved.
Stencil or install phenolic naneplates on covers of the boxes
identified on riser diagrans; for exanple "SIGFA JB No. 1."
On all branch circuit junction box covers, identify the circuits with
bl ack marker.

---END- - -
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SECTI ON 26 24 16
PANEL BOARDS
PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, and connection of

panel boar ds.
1.2 RELATED WORK

A. Section 09 91 00, PAINTING Painting of panel boards.

B. Section 13 05 41, SEISM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Requirenments for seisnmic restraint of non-structural
conponents.

C. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirenents that apply to all sections of Division 26.

D. Section 26 05 19, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES:
Low vol t age conduct ors.

E. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

F. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section

26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS

A. Submt six copies of the following in accordance with Section 26 05 11,

REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:

a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.

b. Include electrical ratings, dinensions, nmounting details,
materials, required clearances, termnations, weight, circuit
breakers, wiring and connection di agrans, accessories, and
nanepl at e dat a.

c. Certification fromthe manufacturer that a representative
panel board has been seismically tested to International Building
Code requirenents. Certification shall be based upon sinmulated
seismc forces on a shake table or by anal ytical nethods, but not
by experience data or other nethods.

2. Manual s:
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a. Submit, simultaneously with the shop draw ngs, conplete
mai nt enance and operating nanual s including technical data
sheets, wiring diagrams, and information for ordering circuit
breakers and repl acenment parts.

1) Include schematic diagrans, with all termnals identified,
matching terminal identification in the panel boards.

2) Include information for testing, repair, troubl eshooting,
assenbly, and di sassenbly.

b. If changes have been made to the nmai ntenance and operating
manual s originally submtted, submt updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submt the
fol | owi ng.

a. Certification by the manufacturer that the panel boards conformto
the requirenents of the drawi ngs and specifications.

b. Certification by the Contractor that the panel boards have been
properly installed, adjusted, and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A

Publications |isted bel ow (including amendnments, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by

desi gnati on only.

I nternational Code Council (I1CO):

IBCG12.................. I nternational Buil ding Code

Nati onal El ectrical Mnufacturers Association (NEM):

PB 1-11................. Panel boar ds

250-08.......... ... ... Encl osures for Electrical Equi pnent (1, 000V
Maxi mum

Nati onal Fire Protection Association (NFPA):

70-11. ... Nati onal El ectrical Code (NEC)

7O0E-12. ... ... Standard for Electrical Safety in the Wrkpl ace

Underwriters Laboratories, Inc. (UL):

50-95. . ... ... ... . Encl osures for Electrical Equipnent

67-09........ ... . Panel boar ds

489-09. ... ... ... ... Mol ded Case Circuit Breakers and Circuit

Br eaker Encl osures
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PART 2 - PRODUCTS
2.1 GENERAL REQUI REMENTS

A

K

Panel boards shall be in accordance with NEC, NEMA, UL, as specified,
and as shown on the draw ngs.

Panel boards shall have nmain breaker or nain |ugs, bus size, voltage,
phases, nunber of circuit breaker nounting spaces, top or bottom feed,
flush or surface nounting, branch circuit breakers, and accessories as
shown on the draw ngs.

Panel boards shall be conpletely factory-assenbled with nol ded case
circuit breakers and integral accessories as shown on the draw ngs or
speci fied herein

Non-reduced size copper bus bars, rigidly supported on nol ded

i nsul ators, and fabricated for bolt-on type circuit breakers.

Bus bar connections to the branch circuit breakers shall be the

“di stributed phase” or “phase sequence” type.

Mechani cal 1ugs furnished with panel boards shall be cast, stanped, or
machi ned metal alloys listed for use with the conductors to which they
wi || be connect ed.

Neutral bus shall be 100%rated, mounted on insul ated supports.
Groundi ng bus bar shall be equipped with screws or lugs for the
connection of equi pment groundi ng conductors.

Bus bars shall be braced for the avail able short-circuit current as
shown on the draw ngs, but not be less than 10,000 A symetrical for
120/ 208 V and 120/ 240 V panel boards, and 14,000 A symetrical for

277/ 480 V panel boar ds.

In two-section panel boards, the main bus in each section shall be ful
size. The first section shall be furnished with subfeed |ugs on the
line side of main lugs only, or through-feed lugs for main breaker type
panel boards, and have field-installed cable connections to the second
section as shown on the draw ngs. Panel board sections with tapped bus
or crossover bus are not acceptable.

Series-rated panel boards are not pernitted.

2.2 ENCLCSURES AND TRI M5

A

Encl osures:

1. Provide galvanized steel enclosures, with NEMA rating as shown on
the drawings or as required for the environnental conditions in
whi ch install ed.

2. Encl osures shall not have ventil ating openings.
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3.

B. Tri

4.
5.

Encl osures may be of one-piece forned steel or of fornmed sheet stee
with end and side panels wel ded, riveted, or bolted as required.
Provi de manufacturer’s standard option for prepunched knockouts on
top and bottom endwal | s.

I ncl ude renovabl e i nner dead front cover, independent of the

panel board cover.

ne:

Hi nged “door-in-door” type.

Interior hinged door with hand-operated |atch or |atches, as
required to provide access only to circuit breaker operating

handl es, not to energi zed parts.

Qut er hinged door shall be securely nounted to the panel board
enclosure with factory bolts, screws, clips, or other fasteners,
requiring a key or tool for entry. Hand-operated | atches are not
accept abl e.

I nner and outer doors shall open left to right.

Trinms shall be flush or surface type as shown on the draw ngs.

2.3 MOLDED CASE CI RCU T BREAKERS

A. Circuit breakers shall be per UL, NEC, as shown on the draw ngs, and as

speci fi ed.

B. Circuit breakers shall be bolt-on type.

C. Crcuit breakers shall have mnimuminterrupting rating as required to

wi thstand the available fault current, but not |ess than

1
2.
3.

120/ 208 V Panel board: 10,000 A symretri cal
120/ 240 V Panel board: 10,000 A synmetri cal
277/ 480 V Panel board: 14,000 A synmmetri cal

D. Crcuit breakers shall have automatic, trip free, non-adjustable,

i nverse tine, and instantaneous magnetic trips for |less than 400 A

franme.

E. Circuit breaker features shall be as foll ows:

1
2.

3
4.
5

A rugged, integral housing of nolded insulating materi al

Silver alloy contacts.

Arc quenchers and phase barriers for each pole.

Qui ck- make, qui ck-break, operating mechani smns.

Atrip element for each pole, thermal magnetic type with long tinme
del ay and i nstantaneous characteristics, a comon trip bar for al
pol es and a single operator.

El ectrically and nmechanically trip free
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7. An operating handl e which indicates closed, tripped, and open
posi tions.

8. An overload on one pole of a multi-pole breaker shall automatically
cause all the poles of the breaker to open.

9. Gound fault current interrupting breakers, shunt trip breakers,
lighting control breakers (including accessories to switch line
currents), or other accessory devices or functions shall be provided

where shown on the draw ngs.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Installation shall be in accordance with the manufacturer’s

i nstructions, the NEC, as shown on the draw ngs, and as specified.
Locat e panel boards so that the present and future conduits can be
conveni ently connect ed.

In seismc areas, panel boards shall be adequately anchored and braced
per details on structural contract drawings to withstand the seismc
forces at the location where install ed.

Install a printed schedule of circuits in each panel board after
approval by the COR  Schedul es shall reflect final |oad descriptions,
room nunbers, and room names connected to each circuit breaker.
Schedul es shall be printed on the panel board directory cards and be
installed in the appropriate panel boards

Mount panel boards such that the maxi num hei ght of the top circuit
breaker above the finished floor shall not exceed 1980 nm (78 inches).
Provi de bl ank cover for each unused circuit breaker nounting space.

For panel boards | ocated in areas accessible to the public, paint the
exposed surfaces of the trims with finishes to match surroundi ng
surfaces after the panel boards have been installed. Do not paint
nanepl at es.

Rust and scal e shall be renpbved fromthe inside of existing enclosures
where new interior conponents are to be installed. Paint inside of

encl osures with rust-preventive paint before the new interior
conponents are installed. Provide newtrim Trimshall fit tight to the
encl osure.

Panel board encl osures shall not be used for conductors feeding through,
spliced, or tapping off to other enclosures or devices.
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3.2 ACCEPTANCE CHECKS AND TESTS
A. Performin accordance with the manufacturer's recomendations. In
addi tion, include the follow ng:
1. Visual Inspection and Tests:

a. Compare equi prent nanepl ate data with specifications and approved
shop draw ngs.

b. Inspect physical, electrical, and mechani cal condition.

c. Verify appropriate anchorage and required area cl earances.

d. Verify that circuit breaker sizes and types correspond to
approved shop draw ngs.

e. To verify tightness of accessible bolted electrical connections,
use the calibrated torque-wench nethod or performthernographic
survey after energization.

f. Vacuumcl ean enclosure interior. Cean enclosure exterior.

3.3 FOLLOW UP VERI FI CATI ON
A. Upon conpl etion of acceptance checks, settings, and tests, the
Contractor shall denonstrate that the panel boards are in good operating
condition and properly performng the intended function.
---END- - -
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SECTI ON 26 27 26
W RI NG DEVI CES
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of wiring devices.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: GCener al
el ectrical requirements that are comon to nore than one section of
Di vi si on 26.
B. Section 26 05 19, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES:
Cabl es and wiring.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renments for personnel safety and to provide a | ow i npedance path
to ground for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduit and
boxes.
1.3 QUALI TY ASSURANCE
A. Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:

a. Submit sufficient information to denonstrate conpliance with
draw ngs and specifications.

b. Include electrical ratings, dinensions, nmounting details,
construction materials, grade, and term nation information.

2. Manual s:

a. Submit, sinmultaneously with the shop draw ngs, conpani on copies
of conpl ete mai ntenance and operati ng manual s, including
techni cal data sheets and information for ordering repl acenent
parts.

b. If changes have been nmade to the nmai ntenance and operating
manual s originally submtted, submt updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submt the

fol | owi ng.
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a. Certification by the manufacturer that the wiring devices conform
to the requirenents of the draw ngs and specifications.
b. Certification by the Contractor that the wiring devices have been

properly installed and adj usted.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendnents, addenda, revisions,

PART 2 -

suppl enents and errata) forma part of this specification to the extent

referenced. Publications are referenced in the text by basic

desi gnati on only.
Nati onal Fire Protection Association (NFPA):

70-14. .. Nati onal El ectrical Code (NEC)
99-15. ... ... Health Care Facilities
Nati onal Electrical Manufacturers Association (NEM):
W 1-10................. General Col or Requirenents for Wring Devices
W 6-12 ... Wring Devices — Dinensional Specifications
Underwriter’s Laboratories, Inc. (UL):
5-11. ... Surface Metal Raceways and Fittings
20-10. ... . General -Use Snap Switches
231-08. ... .. Power CQutlets
467-13. .. .. Groundi ng and Bondi ng Equi prent
408-12. .. ... Attachnment Plugs and Recept acl es
943-15. ... ... .. Ground-Fault Circuit-Interrupters
1449-14. ................ Surge Protective Devices
PRODUCTS

2.1 RECEPTACLES

A

General : Al receptacles shall conply with NEMA, NFPA, UL, and as shown

on the draw ngs.

1

Mounting straps shall be nickel plated brass, brass, nickel plated
steel or gal vanize steel with break-off plaster ears, and shal

i nclude a sel f-grounding feature. Term nal screws shall be brass,
brass plated or a copper alloy netal.

Recept acl es shall have provisions for back wiring with separate
netal clanmp type terminals (four mninmun) and side wiring from four

captively held binding screws.

Dupl ex Receptacles - Hospital -grade: shall be listed for hospita

grade, single phase, 20 anpere, 120 volts, 2-pole, 3-wire, NEMA 5-20R

wi th break-off feature for two-circuit operation

1

Bodi es shall be ivory in color
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2. Switched duplex receptacles shall be wired so that only the top
receptacle is switched. The | ower receptacle shall be unswitched.

3. Dupl ex Receptacles on Emergency Circuit:

a. In roons wthout emergency powered general l|ighting, the
energency receptacles shall be of the self-illumnated type.

4. Ground Fault Current Interrupter (G-Cl) Dupl ex Receptacles: Shall be
an integral unit, hospital-grade, suitable for mounting in a
standard outlet box, with end-of-life indication and provisions to
isolate the face due to inproper wiring. G-Cl receptacles shall be
sel f-test receptacles in accordance with UL 943.

a. Gound fault interrupter shall consist of a differential current
transformer, self-test, solid state sensing circuitry and a
circuit interrupter switch. Device shall have nominal sensitivity
to ground | eakage current of 4-6 mllianperes and shall function
to interrupt the current supply for any value of ground | eakage
current above five mllianperes (+ or — 1 mllianpere) on the
| oad side of the device. Device shall have a m ni mum nom na
tripping tine of 0.025 second.

b. Self-test function shall be automatically initiated within 5
seconds after power is activated to the receptacles. Self-test
function shall be periodically and automatically performed every
3 hours or |ess.

c. End-of-life indicator light shall be a persistent flashing or
blinking light to indicate that the G-Cl receptacle is no | onger
in service.

5. Tanper - Resi stant Dupl ex Receptacl es:

a. Bodies shall be gray in color.
1) Shall permt current to flow only while a standard plug is in
t he proper position in the receptacle.
2) Screws exposed while the wall plates are in place shall be the
t anper pr oof type

C. Dupl ex Receptacles — Non-hospital Grade: shall be the sanme as dupl ex

receptacles — hospital grade in accordance with sections 2.1A and 2. 1B

of this specification, except for the hospital grade listing.

a. Bodi es shall be brown nylon

D. Receptacles - 20, 30, and 50 anpere, 250 Volts: Shall be conplete with

appropriate cord grip plug.

26 27 26 - 3



VA Loma Linda Heal thcare System May 12, 2017
Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

E

Weat her proof Receptacl es: Shall consist of a duplex receptacle, nounted
in box with a gasketed, weatherproof, cast nmetal cover plate and cap
over each receptacl e opening. The cap shall be permanently attached to
the cover plate by a spring-hinged flap. The weat herproof integrity
shal |l not be affected when heavy duty specification or hospital grade
attachment plug caps are inserted. Cover plates on outlet boxes nounted
flush in the wall shall be gasketed to the wall in a watertight nmanner.

2.2 WALL PLATES

A

Wal | plates for receptacles shall be type 302 stainless steel. Oversize
pl ates are not acceptable.

For receptacles or switches nounted adjacent to each other, wall plates
shal | be common for each group of receptacles or switches.

Dupl ex Receptacles on Energency Crcuit: Wall plates shall be red nylon
with the word "EMERGENCY" engraved in 6 nm (1/4 inch) white letters.
Wal | plates shall be type 302 stainless steel, with the word
“EMERGENCY” engraved in 6 mm (1/4 inch) red letters.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Installation shall be in accordance with the NEC and as shown as on the
dr awi ngs.

Install wiring devices after wall construction and painting is

conpl et e.

The ground term nal of each wiring device shall be bonded to the outlet
box with an approved green bonding junper, and al so connected to the
branch circuit equi pnent groundi ng conductor.

Coordinate the electrical work with the work of other trades to ensure
that wiring device flush outlets are positioned with box openings aligned
with the face of the surrounding finish material. Pay special attention
to installations in cabinet work, and in connection with |aboratory

equi prent .

Exact field locations of floors, walls, partitions, doors, w ndows, and
equi prent may vary from |l ocati ons shown on the drawi ngs. Prior to

| ocating sleeves, boxes and chases for roughing-in of conduit and

equi prent, the Contractor shall coordinate exact field | ocation of the
above itens with other trades.

Install receptacles 450 mm (18 i nches) above floor, and 152 mm (6 i nches)
above counter backsplash or workbenches. Install specific-use
receptacl es at hei ghts shown on the draw ngs.
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G

Install horizontally nmounted receptacles with the ground pin to the
ri ght.

When required or recomended by the manufacturer, use a torque
screwdriver. Tighten unused term nal screws.

Label device plates with a pernmanent adhesive |abel listing panel and

circuit feeding the wiring device.

3.2 ACCEPTANCE CHECKS AND TESTS

A

Perform manufacturer’s required field checks in accordance with the
manuf acturer's recomendations, and the | atest NFPA 99. In addition,
i ncl ude the foll ow ng:
1. Visual Inspection and Tests:
a. Inspect physical and electrical conditions.
b. Vacuumcl ean surface netal raceway interior. C ean netal raceway
exterior.
c. Test wiring devices for danaged conductors, high circuit
resi stance, poor connections, inadequate fault current path,
defective devices, or simlar problens using a portable
receptacle tester. Correct circuit conditions, renpve
mal functioning units and replace with new, and retest as
speci fied above.
d. Test GFCl receptacl es.
---END- - -
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SECTION 26 29 11
MOTOR CONTROLLERS

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

This section specifies the furnishing, installation, connection, and
testing of notor controllers, including all |ow and nediumvoltage
nmotor controllers and manual notor controllers, indicated as notor
controllers in this section, and | owvoltage variabl e speed notor
controllers.

Motor controllers, whether furnished with the equi pment specified in
ot her sections or otherw se, shall neet this specification and al

rel ated specifications.

1. 2 RELATED VWORK

A

E.

Section 13 05 41, SElI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Requirenments for seismc restraint for nonstructura
conponents.

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:

Requi renents that apply to all sections of Division 26.

Section 26 05 19, LOWMVOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES:
Low vol t age conductors.

Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits.

1.3 QUALITY ASSURANCE

A

Ref er to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A

Submit six copies of the following in accordance with Section 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Draw ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.
b. Include electrical ratings, dinmensions, weights, nounting
details, materials, overcurrent protection devices, overl oad
rel ays, sizes of enclosures, wiring diagrans, starting

characteristics, interlocking, and accessories.
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C.

Certification fromthe nanufacturer that representative notor
controll ers have been seismcally tested to Internationa
Bui | di ng Code requirenents. Certification shall be based upon
simul ated seismc forces on a shake table or by anal ytica

net hods, but not by experience data or other nethods.

2. Manual s:

a.

Submit, simultaneously with the shop draw ngs, conpani on copies

of compl ete mai nt enance and operati ng manual s, including

techni cal data sheets, wiring diagrams, and information for

ordering replacenment parts.

1) Wring diagrans shall have their ternmnals identified to
facilitate installation, maintenance, and operation

2) Wring diagrans shall indicate internal wiring for each item
of equi pment and interconnections between the itens of
equi pnent .

3) Elenmentary schematic diagrans shall be provided for clarity of
operation.

4) Include the catal og nunbers for the correct sizes of overload
rel ays for the notor controllers.

I f changes have been nade to the nmi ntenance and operating

manual s originally submtted, submt updated maintenance and

operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submt the

fol | owi ng.

a.

Certification by the manufacturer that the notor controllers
conformto the requirenents of the drawi ngs and specifications.
Certification by the Contractor that the notor controllers have

been properly installed, adjusted, and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendnents, addenda, revisions,

suppl enents, and errata) forma part of this specification to the

ext ent

referenced. Publications are referenced in the text by basic

desi gnati on only.

B. Institute of Electrical and El ectronic Engi neers (| EEE)

.................. Recommended Practices and Requirenments for

Harmmoni ¢ Control in Electrical Power Systens
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C

C37.90.1-02............. Standard Surge Wthstand Capability (SWC) Tests
for Relays and Relay Systens Associated with
El ectri c Power Apparatus

I nternational Code Council (I1CQO):

IBCG12.................. I nternational Buil ding Code

Nati onal Electrical Manufacturers Association (NEM):

ICS 1-08................ I ndustrial Control and Systens: General
Requi renent s

ICS 1.1-09.............. Saf ety Cuidelines for the Application,
Installation and Maintenance of Solid State
Cont r ol

ICS 2-05................ I ndustrial Control and Systens Controllers,
Contactors, and Overload Rel ays Rated 600 Volts

ICS 4-05................ I ndustrial Control and Systens: Terninal Bl ocks

ICS 6-06................ I ndustrial Control and Systens: Encl osures

ICS 7-06................ I ndustrial Control and Systens: Adjustabl e-

Speed Drives
ICS 7.1-06.............. Saf ety Standards for Construction and Cuide for
Sel ection, Installation, and Operation of

Adj ust abl e- Speed Drive Systens

M1 Part 31............ Inverter Fed Pol yphase Mot or Standards
Nati onal Fire Protection Association (NFPA):

70-11. ... Nati onal El ectrical Code (NEC)
Underwriters Laboratories Inc. (UL):

508A-07................. I ndustrial Control Panels
508C-07................. Power Conversion Equi prent

UL 1449-06.............. Surge Protective Devices

PART 2 - PRODUCTS
2.1 MOTOR CONTROLLERS
A. Motor controllers shall conply with | EEE, NEMA, NFPA, UL, and as shown

on the draw ngs.

Mot or controllers shall be separately encl osed, unless part of another
assenbly. For installation in motor control centers, provide plug-in
drawout type motor controllers up through NEMA size 4. NEMA size 5 and
above require bolted connections.

Motor controllers shall be conmbination type, with magnetic controller

per Paragraph 2.3 below and with circuit breaker disconnecting neans,
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wi th external operating handle with | ock-open padl ocki ng positions and
ON- OFF position indicator.

1

Circuit Breakers:

a. Bolt-on thermal -magnetic type with a minimuminterrupting rating
as indicated on the draw ngs.

b. Equi pped with automatic, trip free, non-adjustable, inverse-tine,
and i nstantaneous magnetic trips for |ess than 400A. The magnetic
trip shall be adjustable from5x to 10x for breakers 400A and
greater.

c. Additional features shall be as follows:

1) A rugged, integral housing of nolded insulating material

2) Silver alloy contacts.

3) Arc quenchers and phase barriers for each pole.

4) Quick-nmake, quick-break, operating nmechani smns.

5) Atrip element for each pole, a common trip bar for all poles,
and one operator for all poles.

D. Encl osures:

1

3.

Encl osures shall be NEMA-type rated 1, 3R, or 12 as indicated on the
drawi ngs or as required per the installed environnent.

Encl osure doors shall be interlocked to prevent opening unless the
di sconnecting neans is open. A "defeater" nechanismshall allow for
i nspection by qualified personnel with the disconnect neans cl osed.
Provi de padl ocki ng provi sions.

Al'l metal surfaces shall be thoroughly cleaned, phosphatized, and

factory prined prior to applying |light gray baked enanel finish.

E. Motor control circuits:

1
2.

Shal | operate at not nore than 120 Volts.

Shall be grounded, except where the equi pnent nmanufacturer
recomends that the control circuits be isolated.

For each notor operating over 120 Volts, incorporate a separate,
heavy duty, control transforner within each notor controller

encl osure.

I ncorporate primary and secondary overcurrent protection for the

control power transforners.

F. Overload rel ays:

1
2.

Thermal type. Devices shall be NEMA type.
One for each pole.
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3. External overload relay reset pushbutton on the door of each notor
control l er encl osure.

4. COverload relays shall be matched to nameplate full-load current of
actual protected notor and with appropriate adjustment for duty
cycl e.

5. Thernal overload relays shall be tanperproof, not affected by
vi bration, nanual reset, sensitive to single-phasing, and shall have
sel ectable trip classes of 10, 20 and 30.

Hand- O f - Automatic (HOA) switch is required unless specifically

stated on the drawings as not required for a particular controller. H

O A switch shall be operable w thout opening enclosure door. HOA

switch is not required for nmanual nmotor controllers.

I ncorporate into each control circuit a 120 Volt, electronic tine-delay

relay (ON delay), m nimm adjustable range fromO0.3 to 10 minutes, with

transient protection. Tinme-delay relay is not required where H O A

switch is not required.

Unl ess noted otherw se, equip each notor controller with not |ess than

two normally open (N.O.) and two normally closed (N.C.) auxiliary

cont act s.

Provide green (RUN) and red (STOP) pilot |ights.

Motor controllers incorporated within equi prment assenblies shall also

be designed for the specific requirenents of the assenblies.

Addi tional requirenments for specific notor controllers, as indicated in

ot her specification sections, shall also apply.

2.2 MANUAL MOTOR CONTROLLERS

A
B

Shall be in accordance with applicable requirenents of 2.1 above.
Manual notor controllers shall have the follow ng features:
1. Controllers shall be general -purpose Class A nmanually operated type
with full voltage controller for induction notors, rated in
hor sepower .
2. Units shall include thermal overload relays and on-off operator.
Fractional horsepower manual notor controllers shall have the follow ng
features:
1. Controllers shall be general -purpose Class A nmanually operated type
with full voltage controller for fractional horsepower induction
not or s.
2. Units shall include thermal overload relays, red pilot light, and

t oggl e operator.

26 29 11 - 5



VA Loma Linda Heal thcare System May 12, 2017
Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

2.3 MAGNETI C MOTOR CONTROLLERS

A
B

Shall be in accordance with applicable requirenents of 2.1 above.
Controllers shall be general -purpose, Cl ass A nagnetic controllers for

i nduction notors rated in horsepower. M ni num NEMA size O.

VWher e conbi nati on notor controllers are used, comnbine controller with
protective or disconnect device in a conmon encl osure.

Provi de phase | oss protection for each controller, with contacts to de-
energi ze the controller upon | oss of any phase.

Unl ess otherw se indicated, provide full voltage non-reversing across-
the-1ine nechanisms for motors less than 75 HP, closed by coil action and
opened by gravity. For notors 75 HP and | arger, provide reduced-voltage
or variable speed controllers as shown on the drawi ngs. Equip
controllers with 120 VAC coils and individual control transformer unless

ot herwi se not ed

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Install notor controllers in accordance with the NEC, as shown on the
draw ngs, and as recommended by the manufacturer

In seismc areas, nmotor controllers shall be adequately anchored and
braced per details on structural contract drawings to withstand the
seisnmic forces at the location where installed.

Install manual notor controllers in flush enclosures in finished areas.
Set field-adjustable switches, auxiliary relays, tine-delay relays,
tinmers, and el ectronic overload relay pickup and trip ranges.

Adj ust trip settings of circuit breakers and notor circuit protectors

wi t h adj ustabl e instantaneous trip elements. Initially adjust at six
tinmes the notor naneplate full-1load anpere ratings and attenpt to start
notors several times, allowi ng for notor cool down between starts. |If

tripping occurs on notor inrush, adjust settings in increnents unti

nmotors start without tripping. Do not exceed eight tines the notor

full-1oad anperes (or 11 tines for NEMA Prenmium Efficiency nmotors if
required). Were these maxi num settings do not allow starting of a
notor, notify COTR before increasing settings.

3.2 ACCEPTANCE CHECKS AND TESTS

A

Perform manufacturer’s required field tests in accordance with the
manuf acturer's recommendations. In addition, include the foll ow ng:

1. Visual Inspection and Tests:
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a.

h

Conpar e equi pment nanepl ate data with specifications and approved
shop drawi ngs.

| nspect physical, electrical, and nechanical condition.

Verify appropriate anchorage, required area cl earances, and
correct alignment.

Verify that circuit breaker, notor circuit protector, and fuse
sizes and types correspond to approved shop draw ngs.

Verify overload relay ratings are correct.

Vacuum cl ean enclosure interior. Cl ean enclosure exterior.
Verify tightness of accessible bolted electrical connections by
calibrated torque-wench nethod in accordance with manufacturer’s
publ i shed data

Test all control and safety features of the notor controllers.

3.3 FOLLOW UP VERI FI CATI ON

A. Upon conpl etion of acceptance checks, settings, and tests, the

Contractor shall show by denmonstration in service that the notor

controllers are in good operating condition and properly performng the

i ntended functions.
3.4 SPARE PARTS

A. Two weeks prior to the final inspection, provide one conplete set of

spare fuses for each nmotor controller
3.5 I NSTRUCTI ON

A. Furnish the services of a factory-trained technician for two 4-hour

training periods for instructing personnel in the maintenance and

operation of the notor controllers,

on the dates requested by the COIR
---END-- -
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SECTI ON 26 29 21
ENCLOSED SW TCHES AND ClI RCUI T BREAKERS
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of
fused and unfused di sconnect switches (indicated as switches in this
section), and separately-enclosed circuit breakers for use in
el ectrical systens rated 600 V and bel ow.
1. 2 RELATED WORK
A. Section 13 05 41, SElI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Requirenments for seisnmic restraint of non-structural
conponents.
B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requi renents that apply to all sections of Division 26.
C. Section 26 05 19, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES:
Low vol t age conductors.
D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground faults.
Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits.
F. Section 26 24 16, PANELBOARDS: Mol ded-case circuit breakers.
1.3 QUALITY ASSURANCE
A. Quality Assurance shall be in accordance with Paragraph, QUALI FI CATI ONS
(PRODUCTS AND SERVICES) in Section 26 05 11, REQUI REMENTS FOR
ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit in accordance with Paragraph, SUBM TTALS in Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS, and the foll ow ng
requirenents:
1. Shop Drawi ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.
b. Submit the follow ng data for approval:
1) Electrical ratings, dinmensions, nounting details, materials,
required cl earances, term nations, weight, fuses, circuit
breakers, wiring and connection di agranms, accessories, and

devi ce nanepl ate dat a.
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c. Certification fromthe manufacturer that representative encl osed
switches and circuit breakers have been seismically tested to
I nternational Building Code requirements. Certification shall be
based upon sinul ated seismic forces on a shake table or by
anal ytical methods, but not by experience data or other nethods.

2. Manual s:

a. Submit conpl ete mai ntenance and operating manual s incl uding
techni cal data sheets, wiring diagrams, and information for
ordering fuses, circuit breakers, and replacenment parts.

1) Include schematic diagrans, with all termnals identified,
matching terminal identification in the enclosed sw tches and
circuit breakers.

2) Include information for testing, repair, troubl eshooting,
assenbly, and di sassenbly.

b. If changes have been nmade to the nmai ntenance and operating
manual s originally submtted, submt updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submt the
fol | owi ng.

a. Certification by the manufacturer that the encl osed swi tches and
circuit breakers conformto the requirements of the draw ngs and
speci fications.

b. Certification by the Contractor that the encl osed swi tches and
circuit breakers have been properly installed, adjusted, and
t est ed.

1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.
B. International Code Council (ICQ):

IBCG15.................. I nternational Building Code

C. National Electrical Manufacturers Association (NEM):
FUI-12................. Low Vol tage Cartridge Fuses
KSI1-13. ... . Heavy Duty Encl osed and Dead- Front Switches

(600 Volts Maxi num
D. National Fire Protection Association (NFPA):
70-17. ... Nati onal El ectrical Code (NEC)
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E. Underwriters Laboratories, Inc. (UL):

98-16........... . ... Encl osed and Dead- Front Swi t ches
248 1-11......... ... ..., Low Vol t age Fuses
489-13. .. ... ... . . Mol ded Case Circuit Breakers and Circuit

Br eaker Encl osures
PART 2 - PRODUCTS
2.1 FUSED SW TCHES RATED 600 AMPERES AND LESS
A. Switches shall be in accordance with NEMA, NEC, UL, as specified, and
as shown on the draw ngs.
B. Shall be NEMA classified General Duty (GD) for 240 V switches, and NEMA
classified Heavy Duty (HD) for 480 V switches.
C. Shall be horsepower (HP) rated.
D. Shall have the follow ng features:
1. Switch nechani smshall be the quick-nake, quick-break type.
2. Copper bl ades, visible in the open position.
3. An arc chute for each pole.
4. External operating handle shall indicate open and cl osed positions,
and have | ock-open padl ocki ng provi sions.
5. Mechanical interlock shall permt opening of the door only when the
switch is in the open position, defeatable to pernmit inspection.
Fuse hol ders for the sizes and types of fuses specified.
Solid neutral for each switch being installed in a circuit which
i ncl udes a neutral conductor.
Ground lugs for each ground conduct or
Encl osures:
a. Shall be the NEMA types shown on the draw ngs.
b. Where the types of switch enclosures are not shown, they shall be
the NEMA types npbst suitable for the anbient environmental
condi tions.
c. Shall be finished with manufacturer’s standard gray baked enanel
pai nt over pretreated steel
2.2 UNFUSED SW TCHES RATED 600 AMPERES AND LESS
A. Shall be the sane as fused switches, but wi thout provisions for fuses.
2.3 MOTOR RATED TOGGLE SW TCHES
A. Type 1, general purpose for single-phase notors rated up to 1

hor sepower .
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B. Quick-make, quick-break toggle switch with external reset button and

t hermal overl oad protection matched to nameplate full-load current of
actual protected notor.
2.4 CARTRI DGE FUSES

A. Shall be in accordance with NEMA FU 1.

B. Motor Branch Circuits: Class RK1l, tine delay.

C. Oher Branch Circuits: Cass RK1, tine delay, tine delay.

2.5 SEPARATELY- ENCLOSED Cl RCU T BREAKERS

A. Provide circuit breakers in accordance with the applicable requirenents
in Section 26 24 16, PANELBOARDS.

B. Encl osures shall be the NEMA types shown on the draw ngs. Were the
types are not shown, they shall be the NEMA type nost suitable for the
anbi ent environnental conditions.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A. Installation shall be in accordance with the NEC, as shown on the
drawi ngs, and manufacturer’s instructions.

B. In seismic areas, enclosed switches and circuit breakers shall be
adequately anchored and braced per details on structural contract
drawi ngs to withstand the seismc forces at the |ocation where
i nstall ed.

C. Fused switches shall be furnished complete with fuses. Arrange fuses
such that rating information is readable w thout renoving the fuses.

3.2 ACCEPTANCE CHECKS AND TESTS
A. Performin accordance with the manufacturer's recomendations. In
addi tion, include the follow ng:
1. Visual Inspection and Tests:
a. Compare equi prent nanepl ate data with specifications and approved
shop drawi ngs.
b. Inspect physical, electrical, and nmechani cal condition.
c. Verify tightness of accessible bolted electrical connections by
cal i brated torque-wench nethod.
d. Vacuumcl ean enclosure interior. Cean enclosure exterior.
3.3 SPARE PARTS

A. Two weeks prior to the final inspection, furnish one conplete set of
spare fuses for each fused di sconnect switch installed on the project.
Deliver the spare fuses to the COR

---END- - -
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