LIVE Design Group, PC 21010

Jackson, Renfro & Associates, Inc.

SECTION 260533 — RACEWAYS

PART 1 - GENERAL

1.1

A.

DESCRIPTION

THE WORK UNDER THIS SECTION INCLUDES BUT IS NOT LIMITED TO THE
FOLLOWING:

1. Conduits

2. Conduit Fittings

3. Couplings & Connectors

4. Bushings

5. Raceway Hardware, Conduit Clamps & Supports
6. Watertight Entrance Seal Devices

PART 2 - PRODUCTS

2.1

A.

CONDUITS
Rigid Galvanized Steel and .M.C.:

1. Shall be galvanized outside and inside by hot dipping.
2. Shall be as manufactured by Republic, Wheatland, Pittsburg Standard, Youngstown,
Allied or equal.

EM.T.

1. Shall be Electro-Galvanized.
2. Shall be as manufactured by Republic, Wheatland, Pittsburg Standard, Youngstown,
Allied or equal.

Rigid Aluminum:

1. Shall be manufactured of 6063 Alloy, T-1 temper.
2. Shall be manufactured by Republic (Nucor), Wheatland, Allied (Atkore), Penn or equal.

Schedule 40 and 80 PVC:

1. Shall be composed of polyvinyl chloride and shall be U.L. rated type 40 or 80 for use
with 90 degree rated conductors. Conduit shall conform to NEMA Standards and
applicable sections of N.E.C.

2. The conduit manufacturer shall have had a minimum of 5 years experience in the
manufacture of the products. Non-metallic raceways shall be as manufactured by Carlon,
Triangle, Can-Tex, Allied or equal.

HDPE Innerduct

1. Shall be composed high density polyethylene and shall be orange in color, unless noted
otherwise.

2. Shall be corrugated unless noted otherwise.

3. Shall be manufactured by Carlon, Ipex or equal.
Flexible Metallic Conduit:
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2.2

23

24

1. Shall be continuous spiral wound and interlocked galvanized material, code approved for
grounding.

Liquidtight Flexible Metallic Conduit:

1. Shall be galvanized steel-core sealtite, code approved for grounding.

2. Shall have an outer liquidtight, nonmetallic, sunlight-resistant jacket over an inner
flexible metal core.

3. Shall be as manufactured by Electric-Flex, Anaconda or equal.

FITTINGS, COUPLINGS & CONNECTORS

Rigid Galvanized Steel and I.M.C. couplings and connectors shall be standard threaded type,
galvanized outside and inside by hot dipping. Threadless and clamp type are not acceptable.
Couplings/connectors shall be as manufactured by Raco, Efcor, or Appleton or equal.

All rain tight connectors shall be threaded Myers or approved equal, rated for outdoor
application.

E.M.T. couplings and connectors shall be set screw, or steel compression type. All couplings
and connectors shall be 720B, 730, 750B, or 760 series of Efcor or equal series of Raco.
Pressure indented type connectors or cast metal will not be approved for any location. E.M.T.
couplings and connectors shall be as manufactured by O-Z/Gedney, T&B, Efcor, Raco,
Midwest or equal. E.M.T. fittings, couplings and connectors located within concrete (where
allowed) shall be compression type and shall be adequately sealed with tape to ensure a
concrete-tight seal.

Rigid Aluminum couplings and connectors shall be standard threaded type, of the same alloy as
the associated conduit. Threadless and clamp type are not acceptable. Fittings shall be as
manufactured by Thomas & Betts, Crouse-Hinds, Appleton, Pyle-National or equal.

All PVC couplings, adapters, end bells, reducers, etc., shall be of same material as conduit.

Liquidtight Flexible Metallic Conduit connectors shall be liquidtight with insulating throat or
end bushing, designed for application with Liquidtight Flexible Metallic Conduit. Fittings shall
be as manufactured by Efcor, Raco, Midwest or equal.

All LB unilets sizes 1 %” or larger shall have rollers.

Miscellaneous conduit fittings shall be as manufactured by Appleton, Crouse-Hinds, Pyle-
National, Russell & Stoll or equal.

BUSHINGS

All non-grounding rigid bushings 1-1/4” and larger shall be the insulating type (O-Z/Gedney
type “BB” or equal by T&B, Midwest Electric or Penn Union).

All non-grounding rigid bushings 1” and smaller shall be threaded malleable iron with integral
noncombustible insulator rated for 150°C. Non-grounding rigid conduit bushings shall be O-
Z/Gedney type “B” or equal by T&B, Midwest Electric or Penn Union.

All grounding rigid bushings shall be threaded malleable iron with integral noncombustible
insulator rated for 150°C. All grounding rigid conduit bushings shall be O-Z/Gedney type
“BLG” or equal by T&B, Midwest Electric or Penn Union.

HARDWARE, CONDUIT CLAMPS AND SUPPORTS
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A.  All hardware such as expansion shields, machine screws, toggle bolts, “U” or “J” bolts, machine
bolts, conduit clamps and supports shall be of corrosion resistant materials (stainless steel,
aluminum, galvanized or plated steel, or other approved materials).

B. Hardware in contact with aluminum handrails, plates or structural members and all hardware in
exterior, wet or corrosive areas shall be type 316 stainless steel or aluminum (with bitumastic
paint coating to isolate aluminum from contact with concrete where necessary) unless
specifically noted otherwise.

C. Supports in exterior, wet or corrosive locations shall be type 316 stainless steel or aluminum
(with bitumastic paint coating to isolate aluminum from contact with concrete where necessary)
unless specifically noted otherwise.

D.  Supports in extremely corrosive environments (such as chlorine or fluoride storage rooms) shall
be PVC-Coated steel unless specifically noted otherwise.

E. Hardware and conduit clamps shall be as manufactured by Efcor, Steel City, G.A., Tinnerman
or equal.

2.5 WATERTIGHT ENTRANCE SEAL DEVICES

A.  For new construction, seal devices shall consist of oversized sleeve and malleable iron body
with sealing rings, pressure rings, sealing grommets and pressure clamps as required (O-
Z/Gedney type FSK/WSK or equal).

B.  For cored-hole applications, seal devices shall consist of assembled dual pressure disks with
neoprene sealing rings and membrane clamps as required (O-Z/Gedney type CSM or equal).

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION
A. Minimum Diameter: 1/2-inch.

B.  Raceway Type: Raceway types shall be as specified below, unless indicated otherwise on
drawings:

1. Exterior, Exposed: Rigid Galvanized Steel or .M.C. unless otherwise noted.

2. Other Exterior (Concrete-Encased or Direct Earth Buried): Schedule 40 PVC. PVC
conduit shall convert to metallic conduit prior to exiting concrete-encasement or direct
earth burial. See “transition” items below for additional requirements. Conduits shall be
left exposed until after Architect’s observation.

3. Interior, Exposed:

a. Hazardous Locations: Rigid Galvanized Steel .

b. Wet Locations (including, but not limited to, Pump Rooms, Wet Wells,
Underground Vaults, and other similar locations): Rigid Galvanized Steel or
LM.C..

c. Dry Locations Where Subject to Mechanical Damage (including, but not limited
to, below 10°-0” A.F.F. in shop, storage, warechouse and other similar areas): Rigid
Galvanized Steel or LM.C..

d. Extremely Corrosive Locations (Chlorine Storage Rooms, Fluoride Storage Rooms
and other similar areas): Schedule 80 PVC.

e. Other Dry Locations: E.M.T.

4, Interior, Concealed:
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a. Embedded inside Poured Concrete Walls, Ceilings or Floors, with a minimum of
2” of concrete between finished surface and outer wall of conduit on all sides,
where no anchor bolts, screws or other similar items will be installed: Schedule 40
PVC. PVC conduit shall convert to metallic conduit (exact type as specified
elsewhere within this section) prior to exiting poured concrete-encasement of wall,
ceiling, floor or ductbank. See “transition” items below for additional
requirements.

b. Other Raceways Embedded inside Poured Concrete Walls, Ceilings or Floors (not
meeting requirements above): Rigid Galvanized Steel or LM.C. (coated with two
(2) spiral-wrapped layers of 3M Scotchrap 50 PVC tape or two coats of asphaltum
paint where below grade or within concrete).

c. Other Raceways: E.M.T.

Terminations at motors, transformers and other equipment which has moving or vibrating
parts:

a. Exterior or Wet Locations (including, but not limited to, Pump Rooms, Wet Wells,
Underground Vaults, and other similar locations): Liquidtight Flexible Metallic
Conduit (shall generally not exceed 24 inches in length) with watertight fittings.

b. Dry, Interior Locations: Flexible Metallic Conduit (shall generally not exceed 24
inches in length).

Terminations at fixtures mounted in grid-type ceilings:

a. Flexible Metallic Conduit or MC cabling (shall generally not exceed 72 inches in
length and shall run from junction box to fixture, not from fixture to fixture).

Transition from underground or concrete-encased to exposed:

a. Convert PVC to Rigid Galvanized Steel (coated with two (2) spiral-wrapped layers
of 3M Scotchrap 50 PVC tape or two coats of asphaltum paint where below grade
or within concrete) utilizing Rigid Galvanized Steel 90 degree bends (and vertical
conduits as required by application) prior to exiting concrete/grade (except at
outdoor pull boxes and under freestanding electrical equipment, where
terminations shall be by PVC end bells installed flush with top of slab). Exposed
portions of these coated conduits shall extend a minimum of 6” above floor level,
and shall be installed at uniform heights.

3.2 RACEWAY INSTALLATION

A.  General:

1. Follow methods which are appropriate and approved for the location and conditions
involved. Where not otherwise shown, specified, or approved in a particular case, run all
wiring concealed.

2. Where conduit crosses a structural expansion joint an approved conduit expansion fitting
shall be installed.

3. A non-conductive polypropylene pull string, properly tied/secured at either end, shall be
installed in all empty conduits.

4. Metal conduit field-cuts shall be cut square with a hacksaw and the ends reamed after
threading.

5. PVC conduit field-cuts shall be made with hacksaw, and ends shall be deburred.

6. All PVC joints shall be made as follows:

a. Clean the outside of the conduit to depth of the socket, and the inside of socket
with an approved cleaner.
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10.

11.

b. Apply solvent cement as recommended by the conduit manufacturer to the interior
of the socket and exterior of conduit, making sure to coat all surfaces to be joined.
c. Insert conduit into the socket and rotate 1/4 to 1/2 turn and allow to dry.

All metallic conduit installed below grade or within concrete shall be coated with two (2)
spiral-wrapped layers of 3M Scotchrap 50 PVC tape or two coats of asphaltum paint prior
to installation.

Install ground wire sized per N.E.C. Table 250.122 in all conduits.

Use of running threads is absolutely prohibited. Conduit shall be jointed with approved
threaded conduit couplings. Threadless and clamp type not acceptable.

Conduits shall be sized in accordance with latest National Electrical Code except when
size shown on drawings. 1/2-inch conduit shall not contain conductors larger than No. 12
or more than four (4) No. 12 conductors.

Exposed, field-cut threads on all metal conduits shall be painted with zinc primer (for
Galvanized Rigid or LM.C.) .

B.  Routing/Locating:

1.
2.

Exposed conduit runs shall be run level and plumb and shall, on interior of buildings, be
run parallel and/or at right angles to building walls and/or partitions.

Conduit with an external diameter larger than 1/3 the thickness of a concrete slab shall
not be placed in the slab. Conduits in slab shall not be spaced closer than 3 diameters on
center.

Conduit run in ceiling spaces shall be run as high as possible, all at same level, and shall
be supported from building structure. Do not support conduit from any other installation.
Conduit run within exterior CMU, concrete or other similar walls shall be run within the
CMU cells / concrete structure / etc. Conduits shall not be run on the outside surface of
CMU cells / concrete structure / etc. underneath exterior veneers / etc., which could cause
a thermal break in the wall insulation or a future water intrusion problem.

Install conduit runs to avoid proximity to steam or hot water pipes. In no place shall a
conduit be run within 6” of such pipes except where crossing is unavoidable, then conduit
shall be kept at least 3” from the covering of the pipe crossed.

Before installing raceways for motors, HVAC equipment and other fixed equipment,
check location of all equipment connections/terminal boxes with equipment supplier and
locate and arrange raceways appropriately.

A minimum of 12” of clearance (or more as required by associated utility companies)
shall be provided between the finished lines of exterior, underground conduit runs and
exterior, underground utilities (gas, water, sewer, etc.).

Where any portion of raceway is installed in a wet environment (such as below grade)
and located at a higher elevation than the raceway termination point in a dry
environment, install watertight compound inside raceway at termination around cabling
to prevent transfer of water through conduit system. Watertight compound shall be rated
for the potential water head pressure, based on the assumption that ground water level
would be at grade level.

C. Bends:

L.

Do not make bends (in any raceway, including flexible conduits) that exceed allowable
conductor bending radius of cable to be installed or that significantly restrict conductor
flexibility.

All bends within concrete-encased ductbanks installed in exterior locations shall be long
radius bends (24” minimum bending radius — varies with conduit diameter).

Where numerous exposed bends or grouped together, all bends shall be parallel, with
same center and shall be similar in appearance

All PVC elbows, bends, etc., shall be either factory bends or made with an approved heat
bender.
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D.  Support:

1.

Anchor conduit securely in place by means of approved conduit clamps, hangers,
supports and fastenings. Arrangement and methods of fastening all conduits shall be
subject to Engineer’s direction and approval. All conduits shall be rigidly supported
(wire supports may not be used in any location). Use only approved clamps on exposed
conduit.

Conduit in riser shafts shall be supported at each floor level by approved clamp hangers.
Right angle beam clamps and U bolts shall be specially formed and sized to snugly fit the
outside diameters of conduits.

Where installed in seismic zones, suspended raceways shall be braced in two (2)
directions as required to prevent swaying and excessive movement.

Raceways installed on top of flat roofing shall be supported a minimum of 3 }4” above
roof with rubber block supports (Cooper B-Line Dura-Blok or equal). Installation shall
be in strict accordance with support manufacturer’s instructions and recommendations.

E. Terminations:

O x

All conduit connections to sheet metal cabinets or enclosures located in exterior or wet
locations shall terminate by use of rain tight (Meyers) hubs.

Where rigid or .M.C. conduits enter sheet metal boxes, they shall be secured by
approved lock nuts and bushings.

Where metal conduits enter outdoor pull boxes, manholes, under freestanding electrical
equipment or other locations where direct metal-to-metal contact does not exist between
enclosure and conduit, grounding bushings shall be installed. Each grounding bushing
shall be connected to the enclosure ground and all other grounding bushings with
properly sized grounding conductors.

Where E.M.T. enters sheet metal boxes they shall be secured in place with approved
insulating fittings.

Where PVC enters outdoor pull boxes, manholes or under freestanding electrical
equipment, PVC end bells shall be installed.

Contractor shall be responsible for coordinating required conduit sizes with equipment
hubs/conduit entry provisions (such as at motor tap boxes) prior to installation of conduit
systems. Contractor shall field adjust final conduit sizes at terminations where so
required (only as allowed by code) from those indicated on plans to coordinate with
equipment hubs/conduit entry provisions.

Where conduit terminates in free air such that associated cabling/circuitry becomes
exposed (such as at cable trays, etc.), conduit shall generally terminate in a horizontal
orientation (to prevent dust/debris/etc. from entering conduit system). Where vertical
conduit termination is necessary, the termination shall be provided with cord-grip conduit
terminations to seal the conduit system.

Conduit ends shall be carefully plugged during construction.

Permanent, removable caps or plugs shall be installed on each end of all empty raceways
with fittings listed to prevent water and other foreign matter from entering the conduit
system.

F. Penetrations:

w

All fire/smoke barrier penetrations shall be made in accordance with a U.L. listed
assembly. Refer to drawings and other specifications for additional requirements.

All penetrations shall be at right angles unless shown otherwise.

Structural members (including footings and beams) shall not be notched or penetrated for
the installation of electrical raceways unless noted otherwise without specific approval of
the structural engineer.

Dry-packed non-shrink grout or watertight seal devices shall be used to seal openings
around conduits at all penetrations through concrete walls, ceilings or aboveground
floors.
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5. All raceways entering structures, or where water is otherwise capable of entering
equipment/devices through the raceway system, shall be sealed (at the first box or outlet)
with foam duct sealant to prevent the entrance of gases or liquids from one area to
another or into equipment/devices.

a. Where the elevation of the raceway penetration (into the structure) is no more than
15° below the other (higher) end of the same raceway, Polywater FST sealant
(rated to hold back up to 22’ of continuous water head pressure), or pre-approved
equal, shall be used.

b. Where the elevation of the raceway penetration (into the structure) is between 15’
and 75’ below the other (higher) end of the same raceway, Polywater PHRD
Custom Mechanical Seals (rated to hold back up to 36psi or 83’ of continuous
water head pressure), or pre-approved equal, shall be used.

c. Where the elevation of the raceway penetration (into the structure) is more than
75 below the other (higher) end of the same raceway, the contractor shall propose
a custom solution designed to hold back or to drain the possible water within the
associated raceway. Submittals shall be provided to the engineer for
review/approval, including a summary of the anticipated elevations/PSlIs, details of
the proposed installation, cut-sheets of devices/materials, etc.

6. Additionally, where necessary to ensure that water does not enter equipment/devices
through the raceway system (where raceways extend to equipment/devices from wet
areas), junction boxes with drain assemblies in bottom shall be located at low point of
raceway system near equipment/devices (to drain water out of raceway system before it
enters equipment/devices). Contractors shall provide drains in raceway systems where so
necessary to prevent water entry into equipment/devices.

7. All raceways passing through concrete roofs or membrane-waterproofed walls or floors
shall be provided with watertight seals as follows:

a. Where ducts are concrete encased on one side: Install watertight entrance seal
device on the accessible side of roof/wall/floor as directed by equipment
manufacturer.

b. Where ducts are accessible on both sides: Install watertight entrance seal device on

each side of roof/wall/floor as directed by equipment manufacturer.

8. All raceways passing through walls of rooms containing/storing noxious chemicals
(chlorine, ammonia, etc.) or through hazardous locations shall be sealed with conduit
seals (Crouse-Hinds type EYS or equal).

9. All raceways terminating into electrical enclosures/devices/panels/etc. located in
hazardous locations shall be sealed with conduit seals (Crouse-Hinds type EY'S, EZS or
equal) within 18” of the termination.

G. Exterior Electrical Ductbanks:

1. Where exterior electrical concrete-encased ductbanks are indicated on drawings, conduit
runs between buildings or structures shall be grouped in concrete-encased ductbanks as
follows:

a. A minimum of 3” of concrete shall encase each side of all ductbanks.

b. A minimum of 1 /4" of separation shall be provided between each conduit within
ductbanks. PVC spacers shall be installed at the necessary intervals prior to
placement of concrete to maintain the required spacing and to prevent bending or
displacement of the conduits.

c. Top of concrete shall be a minimum of 30” below grade. A continuous magnetic
marking tape shall be buried directly above each ductbank, 12” below grade.

d. Exact routing of ductbanks shall be field verified and shall be modified as
necessary to avoid obstruction or conflicts.
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e. Underground electrical raceways shall be installed to meet the minimum cover
requirements listed in NEC Table 300.5. Refer to drawings for more stringent
requirements.

END OF SECTION 260533
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