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SECTION 260533

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  Section Includes:
1.  Metal conduits, tubing, and fittings.
2. Nonmetal conduits, tubing, and fittings.
3. Boxes, enclosures, and cabinets.
4 Handholes and boxes for exterior underground cabling.
1.3 DEFINITIONS
A. ARC: Aluminum rigid conduit.
GRC: Galvanized rigid steel conduit.

C. IMC: Intermediate metal conduit.

14 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following
items are shown and coordinated with each other, using input from installers of items
involved:

1. Structural members in paths of conduit groups with common supports.
2. HVAC and plumbing items and architectural features in paths of conduit groups
with common supports.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS
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Manufacturers: Subject to compliance with requirements, provide products by the
following:

AFC Cable Systems, Inc.

O-Z/Gedney; a brand of EGS Electrical Group.

Picoma Industries, a subsidiary of Mueller Water Products, Inc.
Republic Conduit.

Robroy Industries.

Southwire Company.

Thomas & Betts Corporation.

Western Tube and Conduit Corporation.

Wheatland Tube Company; a division of John Maneely Company.

CoNo~LNE

Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location
and application.

ARC: Comply with ANSI C80.5 and UL 6A.

IMC: Comply with ANSI C80.6 and UL 1242.

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; zinc-coated steel or aluminum.

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1.  Fittings for EMT:
a.  Material: die cast.
b.  Type: compression.

2.  Expansion Fittings: PVC or steel to match conduit type, complying with UL 651,
rated for environmental conditions where installed, and including flexible external
bonding jumper.

Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by
authorities having jurisdiction for use in conduit assemblies, and compounded for use to
lubricate and protect threaded conduit joints from corrosion and to enhance their
conductivity.

NONMETALLIC CONDUITS, TUBING, AND FITTINGS

Manufacturers: Subject to compliance with requirements, provide products by the
following:

1.  AFC Cable Systems, Inc.
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2 Arnco Corporation.

3 CANTEX Inc.

4.  CertainTeed Corp.

5. Champion Fiberglass

6 Condux International, Inc.

7 Electri-Flex Company.

8.  Kraloy.

9.  Lamson & Sessions; Carlon Electrical Products.
10. Niedax-Kleinhuis USA, Inc.
11. RACO; a Hubbell company.
12. Thomas & Betts Corporation.

Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and
labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended
location and application.

ENT: Comply with NEMA TC 13 and UL 1653.

RNC: Champion Fiberglass conduit, Type EPC-40-PVC, or Type EPC-80-PVC,
complying with NEMA TC 2 and UL 651 unless otherwise indicated.

Rigid HDPE: Comply with UL 651A.
RTRC: Comply with UL 1684A and NEMA TC 14.

Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type
and material.

Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or
less, respectively, when calculated according to 40 CFR59, SubpartD (EPA
Method 24).

BOXES, ENCLOSURES, AND CABINETS

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Adalet.

Cooper Technologies Company; Cooper Crouse-Hinds.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

FSR Inc.

Hoffman; a Pentair company.

Hubbell Incorporated; Killark Division.

Kraloy.

Milbank Manufacturing Co.

CoNO~WNE
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10. Mono-Systems, Inc.

11. 0O-Z/Gedney; a brand of EGS Electrical Group.

12. RACO; a Hubbell Company.

13. Robroy Industries.

14.  Spring City Electrical Manufacturing Company.

15.  Stahlin Non-Metallic Enclosures; a division of Robroy Industries.
16. Thomas & Betts Corporation.

17.  Wiremold / Legrand.

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and
cabinets installed in wet locations shall be listed for use in wet locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD,
with gasketed cover.

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire
weighing 50 Ib (23 kg). Outlet boxes designed for attachment of luminaires weighing
more than 50 Ib (23 kg) shall be listed and marked for the maximum allowable weight.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773,
cast aluminum with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by
60 mm deep).

Gangable boxes are allowed.

PART 3 - EXECUTION

3.1

A

B.

RACEWAY APPLICATION
Outdoors: Apply raceway products as specified below unless otherwise indicated:

1.  Exposed Conduit: RNC.

2. Underground Conduit: RNC, Type EPC-80-PVC, direct buried.

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.

4.  Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

Indoors: Apply raceway products as specified below unless otherwise indicated:
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Exposed, Not Subject to Physical Damage: EMT or RNC.

2.  Exposed, Not Subject to Severe Physical Damage: EMT RNC identified for such
use.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

4.  Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use
LFMC in damp or wet locations.

Damp or Wet Locations: IMC.

6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4
nonmetallic in institutional and commercial kitchens and damp or wet locations.

w

o

Minimum Raceway Size: 3/4-inch (21-mm) trade size.
Raceway Fittings: Compatible with raceways and suitable for use and location.

1.  Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings
unless otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use

with this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC

coating after installing conduits and fittings. Use sealant recommended by fitting

manufacturer and apply in thickness and number of coats recommended by

manufacturer.

EMT: Use compression, cast-metal fittings. Comply with NEMA FB 2.10.

4.  Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply
with NEMA FB 2.20.

L

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49
deg C).

INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except where
requirements on Drawings or in this article are stricter. Comply with NECA 102 for
aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed
in specific occupancies and number of floors.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or
hot-water pipes. Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical
Systems" for hangers and supports.

Arrange stub-ups so curved portions of bends are not visible above finished slab.
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F.  Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise
indicated. Install conduits parallel or perpendicular to building lines.
1. Support conduit within 12 inches (300 mm) of enclosures to which attached.

G. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to
main reinforcement. Where at right angles to reinforcement, place conduit close
to slab support. Secure raceways to reinforcement at maximum210-foot (3-m)
intervals.

2. Arrange raceways to cross building expansion joints at right angles with
expansion fittings.

3. Arrange raceways to keep a minimum of 1 inch (25 mm) of concrete cover in all
directions.

4. Do not embed threadless fittings in concrete unless specifically approved by
Architect for each specific location.

5. Change from ENT to IMC before rising above floor.

H.  Stub-ups to Above Recessed Ceilings:

1.  Use EMT, IMC, or RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in
hubs or in an enclosure.

l. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:
Apply listed compound to threads of raceway and fittings before making up joints.
Follow compound manufacturer's written instructions.

J.  Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.

K. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors including conductors smaller than No. 4 AWG.

L. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside
of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size
and insulated throat metal bushings on 1-1/2-inch (41-mm) trade size and larger
conduits terminated with locknuts. Install insulated throat metal grounding bushings on
service conduits.

M. Install raceways square to the enclosure and terminate at enclosures with locknuts.
Install locknuts hand tight plus 1/4 turn more.

N. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove
coatings in the locknut area prior to assembling conduit to enclosure to assure a
continuous ground path.

United Project No. 211119
UNC Charlotte Emergency Power Upgrades to Supply Telecommunication Equipment



Section 260533 — Page 7

O.  Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and
larger, use roll cutter or a guide to make cut straight and perpendicular to the length.

P.  Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-1b (90-kg) tensile strength. Leave at least 12 inches (300 mm) of
slack at each end of pull wire. Cap underground raceways designated as spare above
grade alongside raceways in use.

Q. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill
them with listed sealing compound. For concealed raceways, install each fitting in a
flush steel box with a blank cover plate having a finish similar to that of adjacent plates
or surfaces. Install raceway sealing fittings according to NFPA 70.

R. Install devices to seal raceway interiors at accessible locations. Locate seals so no
fittings or boxes are between the seal and the following changes of environments. Seal
the interior of all raceways at the following points:

1.  Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.

2. Where an underground service raceway enters a building or structure.

3. Where otherwise required by NFPA 70.

S.  Comply with manufacturer's written instructions for solvent welding RNC and fittings.
T.  Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental
temperature change may exceed 30 deg F (17 deg C) and that has straight-run
length that exceeds 25 feet (7.6 m). Install in each run of aboveground RMC and
EMT conduit that is located where environmental temperature change may exceed
100 deg F (55 deg C) and that has straight-run length that exceeds 100 feet
(30 m).

2. Install type and quantity of fittings that accommodate temperature change listed
for each of the following locations:

a.  Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C)
temperature change.

b.  Indoor Spaces Connected with Outdoors without Physical Separation: 125
deg F (70 deg C) temperature change.
3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch

per foot of length of straight run per deg F (0.06 mm per meter of length of
straight run per deg C) of temperature change for PVC conduits. Install fitting(s)
that provide expansion and contraction for at least 0.000078 inch per foot of
length of straight run per deg F (0.0115 mm per meter of length of straight run per
deg C) of temperature change for metal conduits.

4. Install expansion fittings at all locations where conduits cross building or
structure expansion joints.
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5.  Install each expansion-joint fitting with position, mounting, and piston setting
selected according to manufacturer's written instructions for conditions at specific
location at time of installation. Install conduit supports to allow for expansion
movement.

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72

inches (1830 mm) of flexible conduit for recessed and semirecessed

luminaires, equipment subject to vibration, noise transmission, or movement; and for

transformers and motors.

1.  Use LFMC in damp or wet locations subject to severe physical damage.

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical
damage.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height
measured to center of box unless otherwise indicated.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of
masonry block, and install box flush with surface of wall. Prepare block surfaces to
provide a flat surface for a raintight connection between box and cover plate or
supported equipment and box.

Horizontally separate boxes mounted on opposite sides of walls so they are not in the
same vertical channel.

Locate boxes so that cover or plate will not span different building finishes.

Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

Set metal floor boxes level and flush with finished floor surface.

Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor
surface.

IMC and GRC shall terminate with either a double locknut / bushing set, or in a
threaded hub.

Where concentric, eccentric or over-sized knockouts are encountered, a grounding-type
insulated bushing shall be provided.

EMT terminations shall be made utilizing steel-plated hexagonal compression
connectors. No pot metal, set screw or Indented type fittings shall be utilized.

EMT terminations shall be “concrete tight” where buried in masonry or concrete. EMT
fittings, where installed in damp locations, shall be of the "raintight" type.
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UNDERGROUND RACEWAYS

Raceways run external to building foundation walls, with the exception of branch
circuit raceways, shall be encased with a minimum of three (3) inches of concrete on all
sides.

1.  Encased raceways must have a minimum cover of eighteen (18) inches, except for
raceways containing circuits with voltages above 600 volts, which must have a
minimum cover of thirty (30) inches.

2.  Encased raceways shall be of a type approved by the NEC as "suitable for
concrete encasement.”

Branch circuit raceways run underground external to building foundation walls shall be
run in raceways installed in accordance with the NEC, and shall be of a type approved
by the NEC as "suitable for direct burial.” Minimum raceway size shall be 3/4 inch.

All underground raceways shall be identified by underground line marking tape located
directly above the raceway at 6 to 8 inches below finished grade. Tape shall be
permanent, bright-colored, continuous printed, plastic tape compounded for direct burial
not less than 6 inches wide and 4 mils thick. Printed legend shall be indicative of
general type of underground line below.

Raceways run underground internal to building foundation walls shall be of a type and
installed by a method approved by the NEC.

Where underground raceways are required to turn up into cabinets, equipment, etc., and
on to poles, the elbow required and the stub-up out of the slab or earth shall be of rigid
steel.

The raceway system shall not be relied on for grounding continuity. See Section 26 05
26 Grounding and Bonding for clarification.

Where passing through a "below grade™ wall from a conditioned interior building space,
raceways shall be sealed utilizing fittings similar and equal to OZ/GEDNEY type
"FSK" thru-wall fitting with "FSKA" membrane clamp adapter if required.

ABOVE GROUND RACEWAYS

Conduit shall be sized in accordance with the latest edition of the NEC unless shown
otherwise, with minimum conduit size being 1/2 inch. Flexible metal and watertight
("sealtight™) conduit in size 1/2 inch and larger are acceptable for motor, appliance and
fixture connections provided green wire is installed and NEC is followed.

Conduit, exposed and concealed (except "in-slab™), shall be neatly installed parallel to,
or at right angles to beams, walls and floors of buildings.

EMT may be utilized as permitted by the NEC, with the following restrictions. EMT
conduit, couplings, elbows and fittings shall not be installed:
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1.  Any location outdoors, in direct contact with earth, or underground (in/below
slab- on grade or in earth)

Indoors in wet or damp locations, or in concrete, cinderblocks or bricks.

Where exposed to severe corrosive influence and/or severe physical damage.
Encased in concrete.

For transition between EMT and rigid conduits, use JB.

okrwn

The raceway system shall not be relied upon for grounding continuity. Section 26 05 26
Grounding and Bonding for clarification.

EMT conduit provided below roof deck shall be installed 11/2 inches away from the
deck to allow for screws not to penetrate the EMT conduit during reroofing.

Conduits, JBs, Troughs, any enclosure when mounted outside on the walls, shall be off
the walls by one inch.

The use of "LB's" shall be limited where possible. Where necessary to use "LB's" sized
larger than 2 inches, mogul units shall be installed.

PVC schedule 40 shall not be used exposed or concealed in gypsum walls, but may be
used in CMU walls. PVC schedule 40 may be used in elevated floor slabs and in
foundation slabs. Minimum concrete cover shall be 3/4 inch at finished or formed
surface and shall be 3 inches at concrete surface cast against earth or for slabs placed
on-grade. Greater amounts of concrete cover shall be used in areas subject to damage or
corrosion. Installed systems shall comply with the minimum requirements of ACI318
Chapter 6. The placement of conduit in floor slabs must be thoroughly coordinated
with, and approved by, the structural engineer of record. Such placement must be
clearly addressed by the construction documents. Potential conflicts with steel
reinforcing bars, composite slab shear anchors, and reductions in net concrete sections
are among the issues that must be considered by the structural engineer. The effect of
closely spaced conduit groups on fire-rated horizontal assemblies shall be addressed by
the design team. Post-bid proposals to move under-floor conduit into the slab are
subject to approval by the structural engineer and related slab reinforcement or slab
reconfiguration could require a credit from the contractor.

TERMINATIONS

IMC and GRC shall terminate with either a double locknut / bushing set, or in a
threaded hub.

Where concentric, eccentric or over-sized knockouts are encountered, a grounding-type
insulated bushing shall be provided.

All conduits shall be provided with Insulated throat.

EMT terminations shall be made utilizing steel-plated hexagonal compression
connectors. No pot metal, set screw or Indented type fittings shall be utilized.
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CONDUIT COUPLINGS

Where conduits of any type pass over a building expansion joint, a standard "expansion
joint fitting," compatible with the type raceway being used, shall be provided.

Conduit couplings for IMC, GRC and PVC shall be in accordance with the NEC.

EMT couplings shall be of the plated-steel hexagonal compression type. No pot metal,
set screw or Indented type couplings shall be utilized.

FIRESTOPPING

Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping."

PROTECTION

Protect coatings, finishes, and cabinets from damage and deterioration.

1.  Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 260533
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