((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2013/PTA Revised Edition)

SECTION 16132 (26 05 20)
CONDUIT, FITTINGS AND SUPPORTS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Provide all labor, materials, necessary equipment and services to complete the Conduits, Fittings and Supports work, as indicated on the drawings, as specified herein or both, except as for item specifically indicated as “NIC ITEMS”.

1.2 RELATED WORK

A. Section 02300 – Earthwork.

B. Section 09210 – Gypsum Plaster.

C. Section 09900 – Painting.

D. Section 16137 – Pull and Junction Boxes.

1.3 SUBMITTALS

A. Submit shop drawings and product data under provisions of Section 01330, “Submittal Procedures”.

PART 2 PRODUCTS

2.1 MATERIALS AND COMPONENTS

A. Rigid Steel Conduit: Conform to Federal Specification WW-C-581, ANSI-C80.1, and UL-6.

B. Electrical Metallic Tubing: Conform to Federal Specification WW-C-563, ANSI-C80.3, and UL 797.

C. Liquid-Tight Flexible Metal Conduit: Consists of a core of flexible galvanized sheet tubing over which is extruded a liquid-tight jacket of polyvinyl chloride (PVC).

D. Flexible Metal Conduit: Conform to Federal specification WW-C-566, ANSI C33.92, and UL-360.

E. Non-Metallic Conduit: NEMA type EPC-40-PVS 90PC (192 degrees F) UL rated.  Conduit: Composed of polyvinyl chloride, Carlon “PV-DUIT”.

F. Bushings for Rigid Steel Conduit: 1-1/4 inch and larger, provide the threaded grounding insulated type.  The insulating inserts: Thermo-setting plastic or fiber material which conforms to the flame test requirements of UL 514, molded or locked in to the metallic body of the fitting.  Conduit bushings made entirely of non-metallic material are not acceptable.  The grounding means may be either pressure type wire terminals or copper grounding lugs.

G. Couplings and connectors for EMT: Made of steel only, rain and concrete tight and be gland, rolled steel set screw and compression type, Steel City TC-700 or TK-100 Series.  Provide all connectors with insulated throats.  Fittings larger than 2 inches: Concrete tight only.

H. Fittings for Liquid-Tight Flexible Conduit:
1. Incorporate a threaded grounding cone, a steel or plastic compression ring and a gland for tightening.

2. Made of steel only with insulated throats.

3. Steel City “LT” Series.

I. Fittings for Flexible Metal Conduit:

1. Made of steel and having insulated throats.

2. Steel City “LT” Series.

J. Die-Cast Zinc-Alloy Fittings: Not used on any type of rigid, flexible conduit or EMT.

K. Expansion Fittings:

1. Type A – Deflection and Expansion Fitting – Crouse-Hinds type XD or O.Z. type DX.

2. Type B – Expansion Fitting – Steel City Type EF or O.Z. type EX.

L. Conduit Sleeves:





1. Galvanized steel, cast iron, plastic or ductile iron pipe when they are located in concrete walls, foundations or floors.

2. In other locations: Constructed of 22 gauge galvanized sheet steel having lock seam joint.

M. Conduit Supports:

1. Pipe straps: Type I, Style A or B. Conform with Federal Specification FF-ss-760a.

2. Individual and multiple pipe hangers and riser clamps including all parts and hardware: hot-dipped galvanized throughout.  Provide all U-bolts, clamps, attachments and hardware for hanger assembly and conduits.  Design each multiple hanger to support load equal to or greater than the sum of the weights of the conduits, wires and hangers itself, plus 200 pounds.

3. Hangers and hardware: Federal Specification WW-H-171d.

N. Conduits and Fittings:
1. Allied Tube and Conduit Corporation.
2. Triangle Conduit and Cable Company.

3. Carlon Products.

O. Aluminum conduits, rigid or flexible, are not allowed.

P. MC cable is not allowed.
Q. IMC is not allowed.
2.2 UTILIZATION

A. Galvanized Rigid Steel Conduit:

1. Buried conduits, in concrete or in the ground.

2. Feeders.

3. Motor circuit wiring.

4. Exposed.

5. Outdoor conduit.  Except for chiller yard cooling tower installations where PVC schedule 80 (UV resistant) shall be used.
6. Subject to mechanical or vandal injury.

B. Electrical Metallic Tubing (EMT):

1. Branch circuits concealed in hung ceiling spaces, walls, masonry block or partitions.

2. Normal sound and signal system wiring concealed in similar spaces.

3. EMT is not allowed in concreteor underground.

4. Signal Systems.

5. EMT allowed in electrical rooms exposed above 6’.

6. EMT is not allowed embedded in concrete or exterior block walls.

C. Flexible Metal Conduit:



1. Connections to vibrating equipment including transformers.

2. Connections to recessed lighting fixtures.

3. Connections to motors.

D. Liquid-Tight Flexible Metal Conduit:

1. Exterior locations or where exposed to outdoor environment.

2. Moisture or humidity laden atmosphere, or where there is a possibility of seepage, leakage, dripping or other exposure to oil or water.

3. Where specifically shown on Drawings.

E. Non-metallic Conduit:

1. Underground conduit banks encased in concrete, buried conduits in ground or as indicated on drawings. PVC is not allowed above grade.

2. PVC schedule 80 (UV resistant) shall be used above grade when exposed to chemical agents in chiller yard cooling tower installations and pump houses in compliance with NEC 110-11.

PART 3 EXECUTION

3.1 GENERAL REQUIREMENTS
A. Run all wiring in conduit or raceways – minimum size 3/4 inch except as noted otherwise below.  All conduit and raceways: installed concealed, except where shown to be run exposed on the Drawings.  For voice/data systems minimum conduit size shall be 1”.

B. The outside diameter of any conduit buried in concrete:

1. Not to exceed one third of the thickness of the structural slab, wall or beam in which it is placed.

2. Locate entirely within the middle third of the member.

3. Lateral spacing of conduits buried in concrete slabs: not less than three diameters except where the concrete slab has been specially designed to accommodate a closer spacing of conduits.

C. Conduit runs: Mechanically and electrically continuous from service and entrance to all outlets.  Unless otherwise specified, each conduit shall enter and be connected to a cabinet, junction box, pull box or outlet box by means of a locknut on the outside and a bushing on the inside or by means of a liquid tight, threaded, self-locking, cold-weld type wedge adapter.  Where nominal circuit voltage exceeds 250 volts in rigid conduit, provide an additional locknut, one locknut being inside and one locknut outside.  All locknuts:  Bonded type with sharp edges for digging into the metal wall of an enclosure and installed to assure a locking installation.  Locknuts and bushings or self-locking adapters will not be required where conduits are screwed into tapped connections.  Protect vertical runs of conduits terminating in the bottom of boxes or from the entrance of foreign material prior to the installation of conductors by blank disc or plugs.

D. Install conduit system completely before any conductors are drawn in.  Each run of conduit: blown through and swabbed before conductors are installed.

E. From an accessible approved raceway, outlet or junction box located above a suspended ceiling to recessed lighting fixtures, provide flexible metallic conduit at least 4 feet and not more than 6 feet in length.  Locate the outlet or junction box a minimum of 1 foot and not more than 4 feet from the fixture.  Provide additional raceways, outlet or junction boxes including conduits or electric metallic tubing extensions to those shown on the drawings, 
where required to comply with the above length requirements.  See Section 16060 –  “Grounding” for ground conductors to be installed.  Conductors in flexible conduit connections to fixtures, pendants of suspended fluorescent fixtures and interconnecting wiring between multiple unit fixtures installed in fixture wireways are considered branch circuit conductors for the purpose of this specification.

F. Where outlet boxes are not to be provided for outside brackets, extend the conduits approximately ¾ inch beyond the face of the wall and ream and thread the ends.  Cap the conduit ends where empty conduit is indicated for future installation of wires.

G. Run in rigid conduit, all wiring to motors, line voltage control equipment and related electrical.  The final connections to motors: Made with liquid-tight flexible conduit.

H. The size of each run of conduit or EMT: Provide the larger of the following:



1. Exposed: The minimum size (3/4”).

2. Concealed in walls, furred columns, inaccessible: The minimum size 3/4-inch except control wiring may be 1/2-inch.  For voice/data systems minimum conduit size shall be 1”.

3. The size noted on the Drawings.

4. The size required by the National Electric Code to accommodate the number, size, and type of wires shown, specified or required.

I. All conduits: Uniform thickness, smooth circular bore, and standard lengths and free of defects.

J. During construction, temporarily plug or otherwise protect all installed raceways from the entrance of moisture, dirt, trash, plaster, etc.  Any raceway, which may become clogged with dirt, trash, plaster, moisture, etc. through neglect of the Contractor, shall be replaced by the Contractor without additional expense to the Owner. No kinked, clogged or deformed raceways will be permitted on the job.  Cut raceways to 
proper length so that ends will fit accurately in the outlets.

K. Install pull wires in empty raceways.

L. Verify exact stub up location and termination requirements for all necessary power and control for all items and equipment being served.

M. Install four (4) 3/4-inch square conduits from the top of each flush mounted lighting and power panel, telephone cabinet and electronic systems cabinet and stubbed into suspended ceiling space (where applicable).  Where panel is above first floor, stub four (4) 3/4-inch space conduits into ceiling cavity below and capped.

N. Provide no more than three 90-degree bends or 100 feet between branch wiring pulling points. For electronic cables of coaxial type and other special construction, install pull boxes after each two 90-degree bends or equivalent summation of bending degrees.  Conduit system layout: Approved at the site by the installer of the cables to be contained, whether or not these cables are installed under this contract.  The intent is to require raceway layouts and fittings which will permit insertion of these special cables without degradation of the electrical properties required of these cables.  Where conduits are installed rendering proper cable installation impossible, replace conduits with new conduits at no additional cost to Owner.

O. Do not install conduits to result in less than 7’-6” headroom without specific approval of the Project Consultant.

P. Run, as high as possible, all exposed conduit runs and conduit runs above ceiling with offsets and bends to clear obstructions.

Q. Where conduits and outlet boxes are indicated in reinforced columns or beams, coordinate conduit runs and box locations with placement or reinforcing steel. 
3.2 INSTALLATION

A. Conduit:

1. Exposed runs of conduits: run parallel with the lines of the building and all runs of conduits, install tight to structure.  Conduits cannot be hung on hangers with any other services and where possible hung above all other services.  Coordinate hanger locations with those of other trades so that hangers are aligned and form a neat appearance.  Coordinate exact location of electric outlets, conduits and appurtenances so that there will be no interferences with other services. 

2. Independently support conduits so that no strain will be transmitted to outlet and pull boxes.

Supports: Rigid enough to prevent distortion of conduit during wire pulling.

3. Conduits: No direct contact with any mechanical system piping or ducts.
4. Use rigid metal conduits as follows, unless otherwise noted.

In the ground slab.

Outdoors, except for chiller yard cooling tower installations when exposed to chemical agents where PVC schedule 80 (UV resistant) shall be used.

5. Use flexible conduit for all connections to vibrating equipment such as motors, transformers, valves and devices on piping, ductwork and heat strips.  Flexible conduit may be used for short connections to control devices, recessed fixtures and similar items.  The connections between the structure and the first point of attachment vibrating equipment is flexible.

6. Use liquid-tight flexible conduit connection to all equipment in damp locations including mechanical rooms (except in environmental air spaces) and all motors.  Provide a separate bond wire for all flexible conduits.

7. Electrical metallic tubing may be used for branch circuit wiring in areas above grade and within the building except in wet areas and in the slabs.

8. Route feeders, home runs and conduits where indicated, except that minor deviations as approved will be permitted.

9. Underground Conduit:
All underground conduit on the exterior of the building: 3 feet below finish grade.

Backfill and compact all trenches.

Provide Koppers #50 bitumastic coating for all underground or in slab metal conduits.

Coat all exposed threads with zinc oxide.

10. Aluminum conduit is not permitted.

11. The Contractor:  Use factory bends and long sweeps wherever possible.  Where field sweeps, offsets and returns are necessary, provide in a neat, workmanlike manner.

12. Rigid Non-Metallic Conduit:


PVC duct bends:  not allowed, all bends shall be rigid galvanized conduit factory made.
PVC duct joints:  made with standard female tapered duct ends to provide a tight joint.

Joints due to field cutting:  Ends tapered with a standard tapering tool and be 
made up as herein specified.  Joints otherwise made up will not be permitted.

Make joints tight and apply joint sealing compound to provide a weatherproof joint, staggering joints both horizontally and vertically.  Assemble joints under provisions of manufacturer’s recommendation.

PVC substitution for rigid steel feeders and branch circuits will be considered where encased in concrete, below the first floor slab or buried 24 inches below grade.  Install rigid metal conduit ells where PVC is brought up above grade or concrete floor slab. PVC is not allowed above grade, except that PVC schedule 80 (UV resistant) shall be used when exposed to chemical agents in chiller yard cooling tower installations in compliance with NEC 110-11.
13. Provide flashing and pitch pockets making watertight joints where conduits pass through roof or waterproofing membranes.

14. Allow a minimum of 6 inches clearance at heat sources.

15. All exterior/inter-building conduits and pull boxes for use with voice and data cabling, in additional to meeting size requirements and any other technical specifications noted in Division 17000, must be designed according to BICSI standards to accommodate the placement of fiber optic and voice grade cabling.
16. EMT conduit shall not be installed in walls where subject to physical damage unless protection is provided.
B. Conduit Supports:


1. Locate supports so as to prevent sag and space per the National Electrical Code. Place a support within 12 inches of each bend, coupling or other fitting.

2. Fasten pipe straps and hanger rods to concrete by means of inserts or expansion bolts and to hollow masonry by means of toggle bolts.  Wooden plugs and shields are not acceptable.  In lieu of inserts or expansion bolts, power driven fasteners may be used to attach pipe straps and hanger rods to field poured concrete, only if permitted by the Project Consultant.

3. Support individual horizontal conduits not larger than 1-1/2 inch by means of one-hole pipe straps or individual pipe hangers.  Support individual horizontal conduits larger than 1-1/2 inch by individual pipe hangers.

Hanger rods:  ¼ inch diameter or larger, galvanized steel.

Wire:  not to be used for support or securing of any conduit.

Sizes and spacing of clamps and hanger rods for all suspended loads: sufficient to guarantee the structural integrity of the system.

4. Where two (2) or more horizontal conduits are run parallel and at the same elevation, support on multiple pipe hangers.  Secure each conduit to the horizontal hanger member by a U-bolt, one-hole strap or other compatible fastener.

5. Support conduits and raceways for branch circuits above suspended ceilings from the floor construction above and totally independent of ceiling support members, using any of the methods previously specified.

6. Galvanized tie wire may be used to hold conduit in place inside walls only.

7. Support conduit in or on aluminum walkways with stainless steel bolts and screws.

8. Caulk all penetrations of walkways roofs with silicone caulking on both sides.
C. Conduit Sleeves:

1. Conduits in walls and floor penetrations:

All conduit penetrations through fire rated walls and/or floors shall be sealed with an approved U.L. listed fire rated assembly, per approved U.L. details.

All conduit penetrations through non-rated walls shall be sealed.

All exposed penetrations shall be sealed to match wall finish.
D. Conduits on Roof:

1. Installed conduits on the roof are not acceptable.  If conduit needs to be routed on the roof, conduit shall be 18” above roof supported to allow roof replacement.  Conduit and wiring calculations shall be in accordance with NEC 310.15(B)(2)(c).

E. Expansion Fittings:

1. Provide each conduit that is buried in or secured to the building construction on opposite sides of a building expansion joint and each long run of exposed conduit when required, with an expansion fitting.

2. In addition to the grounding ring, provide a separate grounding conductor specified under Section 16060 – Grounding.  Provide free ends of conduits in expansion joints with insulated bushings.

F. Fittings:

1. Provide only threaded fittings with rigid conduit.  Provide three piece-threaded couplings, Steel City EK-400 Series used to join two conduits coming together from opposite directions when standard threaded couplings cannot be used.  Provide only steel fittings with steel conduits.

2. Conduit nipples with running threads are not acceptable.  Split couplings not acceptable unless specifically approved by the Project Consultant for use in locations where standard couplings cannot be employed.

3.3 CLOSING OF OPENINGS

A. Wherever slots, sleeves or other openings are provided in floors or walls for the passage of conduits or other form of raceway, fill in such openings, if unused, or if there is space left in such openings after installation of the conduit and raceways.

B. Filling materials for openings in floors or walls:  provide fire-resistive, with a rating equal to the material of the floor or wall itself and finished so as to prevent passage of water, smoke and fumes.

C. Where conduits passing through openings are exposed in finished rooms, match the 
 finish of the filling material and be flush with the adjoining floor, ceiling or wall finished.

D. Where unused sleeves or slots are provided for future installation of conduit or other raceways:  Identified by means of approved metal tags and then capped.

E. The filling material:  Chase Technology Corp.  “Chase – Foam” type CTC PR-855 silicone foam fire stop.  Refer to item “F” below.

F. Provide shop drawings with approved fire system assembly noted.
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