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SECTI ON 27 05 33
RACEVWAYS AND BOXES FOR COVMUNI CATI ONS SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes to form conplete, coordinated, raceway
systens. Raceways are required for all conmunications cabling unless
shown or specified otherw se.

Definitions: The termconduit, as used in this specification, shall nean
any or all of the raceway types specified.

1. 2 RELATED WORK

A

Mount i ng board for communi cation closets: Section 06 10 00, ROUCH
CARPENTRY

Seal ing around penetrations to maintain the integrity of fire rated
construction: Section 07 84 00, FIRESTOPPI NG

Seal i ng around conduit penetrations through the buil ding envel ope to
prevent noisture mgration into the building: Section 07 92 00, JO NT
SEALANTS.

Identification and painting of conduit and other devices: Section 09 91
00, PAI NTI NG

Ceneral electrical requirenments and itens that is comon to nore than
one section of Division 27: Section 27 05 11, REQU REMENTS FOR
COVIVUNI CATI ONS | NSTALLATI ONS

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents: Section 27 05 26, GROUNDI NG AND
BONDI NG FOR COVMUNI CATI ONS SYSTEMS.

1.3 SUBM TTALS

In accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND

SAMPLES, furnish the follow ng:

Shop Dr awi ngs:

1. Size and location of panels and pull boxes

2. Layout of required conduit penetrations through structural elenents.

3. The specific itemproposed and its area of application shall be
identified on the catal og cuts.

Certification: Prior to final inspection, deliver to the COR four copies

of the certification that the material is in accordance with the

drawi ngs and specifications and has been properly install ed.
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1.4 APPLI CABLE PUBLI CATI ONS

A

Publications |isted bel ow (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by the basic

desi gnation only.

National Fire Protection Association (NFPA):

70-05. ... . Nati onal El ectrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

1-03. . .. Fl exi bl e Metal Conduit

5-01........ .. Surface Metal Raceway and Fittings

6-03. ... ... Rigid Metal Conduit

50-03....... ... ... ... .. Encl osures for Electrical Equi pnent

360-03.................. Li qui d-Tight Flexible Steel Conduit

467-01. ... ... ... Groundi ng and Bondi ng Equi prent

514A-01................. Metallic Qutlet Boxes

514B-02................. Fittings for Cable and Conduit

514C-05................. Nonnetal i c Qutlet Boxes, Flush-Device Boxes and
Covers

651-02. ... ... ... ... Schedul e 40 and 80 Rigid PVC Conduit

651A-03................. Type EB and A Rigid PVC Conduit and HDPE Condui t

797-03. ... El ectrical Metallic Tubing

1242-00................. I nternedi ate Metal Conduit

Nati onal El ectrical Mnufacturers Association (NEM):

TCG-3-04. ... ... . PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng

FB1-03.................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cabl e

PART 2 - PRODUCTS
2.1 MATERI AL

A

Conduit Size: In accordance with the NEC, but not |ess than (3/4 inch)

unl ess ot herwi se shown. Were pernmitted by the NEC, (3/4 inch) flexible

conduit may be used for tap connections to recessed lighting fixtures.

Condui t:

1. Rigid galvanized steel: Shall Conformto UL 6, ANSI C80.1.

2. Rigid alumnum Shall Conformto UL 6A, ANSI C80.5.

3. Rigidinternediate steel conduit (IMJ): Shall Conformto UL 1242,
ANSI C80. 6.
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4. Electrical netallic tubing (EMI): Shall Conformto UL 797, ANSI

C80. 3. Maxi mum size not to exceed 105 nm (4 inch) and shall be

permtted only with cable rated 600 volts or |ess.

Fl exi bl e gal vani zed steel conduit: Shall Conformto UL 1.

Liquid-tight flexible metal conduit: Shall Conformto UL 360.

Direct burial plastic conduit: Shall conformto UL 651 and UL 651A,

heavy wall PVC or high density pol yethyl ene (PE)

8. Surface metal raceway: Shall Conformto UL 5.
C. Conduit Fittings:
1. Rigid steel and IMC conduit fittings:

a. Fittings shall nmeet the requirenents of UL 514B and ANSI/ NEMA
FB1.

a. Standard threaded couplings, |ocknuts, bushings, and el bows: Only
steel or nalleable iron materials are acceptable. Integra
retractable type | MC couplings are al so acceptabl e.

b. Locknuts: Bonding type with sharp edges for digging into the netal
wal I of an encl osure.

c. 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
permtted.

d. 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
har dened steel with hex head and cup point to firmy seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.

e. 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 wi th blank
cover plates having the sane finishes as that of other electrica
plates in the room

2. Electrical metallic tubing fittings:

a. Fittings shall meet the requirenments of UL 514B and ANSI/ NEMA
FB1.

b. Only steel or nmalleable iron materials are acceptable.

c. Couplings and connectors: Concrete tight and rain tight, with
connectors having insulated throats. Use gland and ring
conpressi on type couplings and connectors for conduit sizes 50 mMm

27 05 33 - 3



CLI N0O2
STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PROQJIECT NO. 528A8-12-801
(2 inches) and smaller. Use set screw type couplings with four set
screws each for conduit sizes over 50 mm (2 inches). Use set
screws of case-hardened steel with hex head and cup point to
firmy seat in wall of conduit for positive groundi ng.
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.
3. Flexible steel conduit fittings:

a. Conformto UL 514B. Only steel or nmalleable iron materials are
accept abl e.

b. Canp type, with insulated throat.

4. Liquid-tight flexible netal conduit fittings:

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA
FB1.

b. Only steel or malleable iron materials are acceptable.

c. Fittings nust incorporate a threaded grounding cone, a steel or
pl astic conpression ring, and a gland for tightening. Connectors
shal | have insul ated throats.

6. Surface nmetal raceway fittings: As recommended by the raceway
manuf act urer.
7. Expansion and defl ection couplings:

a. Conformto UL 467 and UL 514B.

b. Accomobdate, 19 mm (0.75 inch) deflection, 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 fault currents in accordance with UL 467,
and the NEC code tables for ground conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, noisture and
heat resistant nolded 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.
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3. Miultiple conduit (trapeze) hangers: Not |ess than 38 nm by 38 mm
(1-1/2 by 1-1/2 inch), 12 gage steel, cold forned, |ipped channels;
with not Iess than 9 nm (3/8 inch) dianeter steel hanger rods.

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields,
or machi ne bolt expansion

E. CQutlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A

2. Cast netal where required by the NEC or shown, and equi pped with
rust proof boxes.

3. Sheet netal boxes: Gal vani zed steel, except where ot herw se shown.

Fl ush nmounted wall or ceiling boxes shall be installed with raised
covers so that 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.

F. Wreways: Equip with hinged covers, except where renovable covers are
shown.

PART 3 - EXECUTI ON
3.1 PENETRATI ONS

A. Cutting or Holes:

1. Locate holes in advance where they are proposed in the structura
sections such as ribs or beanms. Obtain the approval of the COR prior
to drilling through structural sections.

2. Cut holes through concrete and nmasonry in new and existing structures
with a dianmond core drill or concrete saw. Pneumatic hamer, i npact
electric, hand or manual hamer type drills are not allowed, except
where pernmitted by the COR as required by |imted working space.

B. Fire Stop: Were conduits, w reways, and other conmunications 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 with rock wool fiber or silicone foam seal ant only.

Conpletely fill and seal clearances between raceways and openings wth

the fire stop materi al

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations,
conpl etely seal clearances around the conduit and nake watertight as
specified in Section 07 92 00, JO NT SEALANTS.

3.2 | NSTALLATI ON, GENERAL

A. Install conduit as foll ows:

1. In conplete runs before pulling in cables or wres.
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Fl attened, dented, or deformed conduit is not permtted. Renmove and
repl ace the damaged conduits with new undamaged materi al
Assure conduit installation does not encroach into the ceiling height
head room wal kways, or doorways.
Cut square with a hacksaw, ream renmove burrs, and draw up tight.
Mechani cal |y conti nuous.
| ndependent |y support conduit at 8 0" on center. Do not use other
supports i.e., (suspended ceilings, suspended ceiling supporting
menbers, lighting fixtures, conduits, mechanical piping, or
nmechani cal ducts).
Support within 300 mm (1 foot) of changes of direction, and within
300 mm (1 foot) of each enclosure to which connected.
Cl ose ends of enpty conduit with plugs or caps at the rough-in stage
to prevent entry of debris, until wires are pulled in
Conduit installations under fune and vent hoods are prohibited.
Secure conduits to cabinets, junction boxes, pull boxes and outl et
boxes with bonding type | ocknuts. For rigid and | MC conduit
installations, provide a |ocknut on the inside of the enclosure, made
up wench tight. Do not nmake conduit connections to junction box
covers.
Fl ashi ng of penetrations of the roof menbrane is specified in Section
07 60 00, FLASHI NG AND SHEET METAL.
Do not use al umi num conduits in wet |ocations.
Unl ess ot herw se indicated on the drawi ngs or specified herein, all
conduits shall be installed concealed within finished walls, floors
and ceilings.

B. Conduit Bends:

1
2.

3.

Make bends with standard conduit bendi ng machi nes.

Conduit hickey may be used for slight offsets, and for straightening
st ubbed out conduits.

Bendi ng of conduits with a pipe tee or vise is prohibited.

C. Layout and Honeruns:

2.

Devi ati ons: ©Make only where necessary to avoid interferences and only
after draw ngs showi ng the proposed deviati ons have been subnitted
approved by the COR

3. 3 CONCEALED WORK | NSTALLATI ON
A. I n Concrete:

1

Conduit: Rigid steel, IMCor EMI. Do not install EMI in concrete
slabs that are in contact with soil, gravel or vapor barriers.
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Align and run conduit in direct |ines.

Install conduit through concrete beans only when the foll ow ng

occurs:

a. Wiere shown on the structural draw ngs.

b. As approved by the COR prior to construction, and after submitta
of drawi ng showi ng location, size, and position of each
penetrati on.

Installation of conduit in concrete that is less than 75 mm (3

i nches) thick is prohibited.

a. Conduit outside dianeter larger than 1/3 of the slab thickness is
pr ohi bi t ed.

b. Space between conduits in slabs: Approximately six conduit
di aneters apart, except one conduit dianmeter at conduit crossings.

c. Install conduits approximately in the center of the slab so that
there will be a minimumof 19 nm (3/4 inch) of concrete around the
condui ts.

Make couplings and connections watertight. Use thread conpounds t hat

are UL approved conductive type to insure | ow resistance ground

continuity through the conduits. Tightening set screws with pliers is
pr ohi bi t ed.

B. Furred or Suspended Ceilings and in Valls:

1

5.

Conduit for conductors above 600 volts:

a. Rigid steel or rigid alumnum

b. Al um num conduit m xed indiscrimnately with other types in the
same systemis prohibited.

Conduit for conductors 600 volts and bel ow

a. Rigidsteel, IMC rigid alumnum or EMI. Different type conduits
m xed indiscrimnately in the sane systemis prohibited.

Align and run conduit parallel or perpendicular to the building

lines.

Connect recessed lighting fixtures to conduit runs wi th nmaxi nrum 1800

nm (six feet) of flexible netal conduit extending froma junction box

to the fixture.

Ti ghtening set screws with pliers is prohibited.

3. 4 EXPOSED WORK | NSTALLATI ON

A

Unl ess ot herw se indicated on the draw ngs, exposed conduit is only

permtted in nmechanical and el ectrical roons.

Conduit for conductors above 600 volts:

1

Rigid steel or rigid alum num
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2. Alum num conduit mxed indiscrimnately with other types in the sane
systemis prohibited.

C. Conduit for Conductors 600 volts and bel ow

1. Rigidsteel, IMC, rigid alumnum or EMI. Different type of conduits
m xed indiscrimnately in the systemis prohibited.

D. Align and run conduit parallel or perpendicular to the building |ines.

E. Install horizontal runs close to the ceiling or beans and secure wth
conduit straps.

F. Support horizontal or vertical runs at not over 2400 mm (ei ght foot)

i nterval s.
G Surface nmetal raceways: Use only where shown.
H. Pai nti ng:
1. Paint exposed conduit as specified in Section09 91 00, PAI NTI NG
2. Paint all conduits containing cables rated over 600 volts safety
orange. Refer to Section 09 91 00, PAINTING for preparation, paint
type, and exact color. In addition, paint |egends, using 50 mm (two
i nch) high black nunmerals and letters, showing the cable voltage
rating. Provide | egends where conduits pass through walls and floors
and at naxi mum 6000 nm (20 foot) intervals in between.
3.5 EXPANSI ON JO NTS

A. Conduits 75 mm (3 inches) 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 nanufacturer's recomendati ons.

B. Provide conduits smaller than 75 nm (3 inches) with junction boxes on
both sides of the expansion joint. Connect conduits to junction boxes
with sufficient slack of flexible conduit to produce 125 nm (5 inch)
vertical drop mdway between the ends. Flexible conduit shall have a
copper green ground bonding junper installed. In lieu of this flexible
condui t, expansion and defl ection couplings as specified above for 375
mm (15 inches) and | arger conduits are acceptable.

C. Install expansion and deflection couplings where shown.

3.6 CONDU T SUPPORTS, | NSTALLATI ON

A. Safe working |oad shall not exceed 1/4 of proof test |oad of fastening
devi ces.

B. Use pipe straps or individual conduit hangers for supporting individua
condui ts. Maxi mum di stance between supports is 2.5 m (8 foot) on center.

C. Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a |load equal to or greater than the sum of
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the weights of the conduits, wires, hanger itself, and 90 kg (200
pounds). Attach each conduit with U-bolts or other approved fasteners.
Support conduit independently of junction boxes, pull boxes, fixtures,
suspended ceiling T-bars, angle supports, and simlar itens.
Fast eners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or nalleable iron concrete inserts set in
pl ace prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size
and not | ess than 28 nmm (1-1/8 inch) enbednent.
b. Power set fasteners not less than 6 nm (1/4 inch) dianmeter with
depth of penetration not |ess than 75 nm (3 inches).
c. Use vibration and shock resistant anchors and fasteners for
attaching to concrete ceilings.
Hol | ow Masonry: Toggle bolts are permtted
Bolts supported only by plaster or gypsum wal | board are not acceptabl e.
Metal Structures: Use machine screw fasteners or other devices
specifically designed and approved for the application
Attachment by wood plugs, raw plug, plastic, |ead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
pr ohi bi t ed.
Chain, wire, or perforated strap shall not be used to support or fasten
condui t.
Spring steel type supports or fasteners are prohibited for all uses
except: Horizontal and vertical supports/fasteners within walls.
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 lars.

3.7 BOX | NSTALLATI ON
A. Boxes for Conceal ed Conduits:

B

1. Flush nounted.

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.

Renove only knockouts as required and plug unused openings. Use

threaded plugs for cast netal boxes and snap-in nmetal covers for sheet

nmet al boxes.
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Stencil or install phenolic naneplates on covers of the boxes identified
on riser diagrans; for exanple "SIGFA JB No. 1".

3.11 COVMUNI CATI ON SYSTEM CONDUI T

A
B

Install the communication raceway system as shown on draw ngs.

M ni mum conduit size of 19 mm (3/4 inch), but not |ess than the size
shown on the draw ngs.

Al'l conduit ends shall be equipped wth insulated bushings.

Al'l 100 mm (four inch) conduits within buildings shall include pul
boxes after every two 90 degree bends. Size boxes per the NEC

Vertical conduits/sleeves through closets floors shall term nate not
less than 75 nm (3 inches) below the floor and not |less than 75 mm (3
i nches) below the ceiling of the floor bel ow

Term nate conduit runs to/froma backboard in a closet or interstitia
space at the top or bottom of the backboard. Conduits shall enter
conmuni cati on closets next to the wall and be flush with the backboard.
Were drilling is necessary for vertical conduits, |ocate holes so as not
to affect structural sections such as ribs or beans.

Al enpty conduits |ocated in communication closets or on backboards
shall be sealed with a standard non-hardeni ng duct seal conpound to
prevent the entrance of noisture and gases and to neet fire resistance
requi renents.

Conduit runs shall contain no nore than four quarter turns (90 degree
bends) between pull boxes/backboards. M ni mum radi us of commruni cation
conduit bends shall be as follows (special [ong radius):
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Si zes of Conduit Radi us of Conduit Bends

Trade Size mm | nches
3/ 4 150 (6)
1 230 (9)

1-1/ 4 350 (14)
1-1/2 430 (17)

2 525 (21)
2-1/2 635 (25)

3 775 (31)
3-1/2 900 (36)

4 1125 (45)

Furnish and install 19 nm (3/4 inch) thick fire retardant pl ywood
specified in Section 06 10 00, ROUGH CARPENTRY on the wall of
conmuni cati on cl osets where shown on draw ngs . Munt the plywood with
t he bottom edge 300 mm (one foot) above the finished floor.
Furnish and pull wire in all enpty conduits. (Sleeves through floor are
exceptions).

---END- - -
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