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SECTION 16190 SUPPORTING DEVICES 

PART 1 GENERAL 

1.1 SUMMARY: 

A. This Section includes secure support from the building structure for electrical items by means 
of hangers, supports, anchors, sleeves, inserts, seals, and associated fastenings. 

1.2 SUBMITTALS: 

A. Product data for each type of product specified. 

1. Hanger and support schedule showing manufacturer's figure number, size, spacing, 
features, and application for each required type of hanger, support, sleeve, seal, and 
fastener to be used. 

B. Shop drawings indicating details of fabricated products and materials. 

C. Engineered Design consisting of details and engineering analysis for supports for the following 
items: 

1. Suspended transformers 
2. Cable trays 
3. Trapeze hangers for multiple conduit runs. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS: 

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

1. Slotted Metal Angle and U-Channel Systems: 

a. Allied Tube & Conduit 
b. B-Line Systems, Inc. 
c. GS Metals Corp. 
d. Unistrut Diversified Products 

2. Conduit Sealing Bushings: 

a. O-Z/Gedney 
b. Cooper Industries, Inc. 
c. GS Metals Corp. 
d. Killark Electric Mfg. Co. 
e. Madison Equipment Co. 
f. Raco, Inc. 
g. Spring City Electrical Mgf. Co. 
h. Thomas & Betts Corp. 

2.2 COATINGS: 

A. Coating:  Supports, support hardware, and fasteners shall be protected with zinc coating or 
with treatment of equivalent corrosion resistance using approved alternative treatment, finish, 
or inherent material characteristic.  Products for use outdoors shall be hot-dip galvanized. 
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2.3 MANUFACTURED SUPPORTING DEVICES: 

A. Raceway Supports:  Clevis hangers, riser clamps, conduit straps, threaded C-clamps with 
retainers, ceiling trapeze hangers, wall brackets, and spring steel clamps. 

B. Fasteners:  Types, materials, and construction features as follows: 

1. Expansion Anchors:  Carbon steel wedge or sleeve type. 
2. Toggle Bolts:  All steel springhead type. 
3. Powder-Driven Threaded Studs:  Heat-treated steel, designed specifically for the 

intended service. 
 

C. Conduit Sealing Bushings:   Factory-fabricated, watertight conduit sealing bushing assemblies 
suitable for sealing around conduit, or tubing passing through concrete floors and walls.  
Construct seals with steel sleeve, malleable iron body, neoprene sealing grommets or rings, 
metal pressure rings, pressure clamps, and cap screws. 

D. Cable Supports for Vertical Conduit: Factory-fabricated assembly consisting of threaded body 
and insulating wedging plug for non-armored electrical cables in riser conduits.  Provide plugs 
with number and size of conductor gripping holes as required to suit individual risers.  
Construct body of malleable-iron casting with hot-dip galvanized finish. 

E. U-Channel Systems: 12-gage steel channels, with 9/16 inch-diameter holes, at a minimum of 
8 inches on center, in top surface.  Provide fittings and accessories that mate and match with 
U-channel and are of the same manufacture. 

F. Supports:  Provide supporting devices of types, sizes and materials indicated; and having the 
following construction features: 

1. One-Hole Conduit Straps:  For supporting ¾ inch and smaller rigid metal conduit; 
galvanized steel. 

2. Two-Hole Conduit Straps:  For supporting 1 inch and larger rigid metal conduit, 
galvanized steel; ¾ inch strap width; and 2-1/8 inch between center of screw holes. 

2.4 FABRICATED SUPPORTING DEVICES: 

A. General: Shop or field-fabricated supports or manufactured supports assembled from 
U-channel components. 

B. Steel Brackets: Fabricated of angles, channels, and other standard structural shapes.  
Connect with welds and machine bolts to form rigid supports. 

C. Pipe Sleeves: Provide pipe sleeves of one of the following: 

1. Steel Pipe:  Fabricate from Schedule 40 galvanized steel pipe. 
2. EMT, IMC, or Rigid Conduit. 
 

2.5 FIRE SEALS: 

A. Material:  Firestopping material shall be asbestos free, 100 percent intumescent, have code 
approval under BOCA, ICBO, SSBC, NFPA 101, NFPA 70, and be capable of maintaining an 
effective barrier against flame and gases in compliance with the following requirements. 

B. Flame Spread:  25 or less, ASTM E84 
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C. Fire Resistance and Hose Stream Tests:  Firestopping materials shall be rated "F" and "T" in 
accordance with ASTM E 814 or UL 1479.  Rating periods shall conform to the following: 

(F)      3     (T)      3     Time-rated floor or wall assemblies. 

(F)      3     (T)      3     Openings between floor slabs and curtain wall. 

D. Manufacturers:  Subject to compliance with requirements, provide fire seals of the following: 

1. 3M Company 
2. Tremco 

PART 3 EXECUTION 

3.1 INSTALLATION: 

A. Install supporting devices to fasten electrical components securely and permanently in 
accordance with NEC requirements. 

B. Coordinate with the building structural system and with other electrical installations. 

C. Raceway Supports:  Comply with the NEC and the following requirements: 

1. Conform to manufacturer's recommendations for selection and installation of supports. 

2. Strength of each support shall be adequate to carry present and future load multiplied 
by a safety factor of at least four. Where this determination results in a safety allowance 
of less than 200 lbs, provide additional strength until there is a minimum of 200 lbs 
safety allowance in the strength of each support. 

3. Install individual and multiple (trapeze) raceway hangers and riser clamps as necessary 
to support raceways.  Provide U-bolts, clamps, attachments, and other hardware 
necessary for hanger assembly and for securing hanger rods and conduits.   

4. Use #9 ceiling wire to support individual conduits up to 3/4inch with spring steel 
fasteners.  Use of ceiling support wires is unacceptable. 

5. Support parallel runs of horizontal raceways together on trapeze-type hangers.  Use 3/8 
inch diameter or larger threaded steel rods for support. 

6. Support individual horizontal raceways by separate pipe hangers.  Spring steel 
fasteners may be used in lieu of hangers only for 1-1/2 inch and smaller raceways 
serving lighting and receptacle branch circuits above suspended ceilings only.  For 
hanger rods with spring steel fasteners, use ¼ inch-diameter or larger threaded steel.  
Use spring steel fasteners that are specifically designed for supporting single conduits 
or tubing.  For hanger rods supporting 1-1/2 inch or larger conduits provide 3/8 inch 
minimum threaded steel rods with pipe hangers. 

7. Space supports for raceways in accordance with NEC.  When there are four (4) or more 
2-inch conduits in a trapeze, supports shall be spaced 5 feet O.C. 

8. In all runs, arrange support so the load produced by the weight of the raceway and the 
enclosed conductors is carried entirely by the conduit supports with no weight load on 
raceway terminals. 
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9. Threaded rod supports to have bottoms cut off at a maximum length equal to rod 
diameter below bottom nut. 

D. Conductor Supports:  Comply with the NEC and the following requirements: 

1. Support individual conductors or cables by separate clamps with rubber or plastic 
grommet, fasten using a non-metallic bolt and nut, and secure clamps to unistrut 
supports anchored to structure (multiple clamps may be secured to a single unistrut 
support). Individual conductors or cables may be served utilizing a vinyl or fiberglass 
clamp which shall be anchored to the structure. 

2. Space supports as follows: 

a. Horizontal conductors not more than 3 feet o.c. 
b. Vertical conductors not more than 5 feet o.c. 

3. Install simultaneously with installation of conductors. 

E. Miscellaneous Supports:  Support miscellaneous electrical components separately and as 
required to produce the same structural safety factors as specified for raceway supports.  
Install metal channel racks for mounting cabinets, panelboards, disconnects, control 
enclosures, pull boxes, junction boxes, transformers, and other devices. 

F. In open overhead spaces, support metal boxes directly from the building structure via 1/4" 
minimum all-thread or by bar hangers.  Where bar hangers are used, attach the bar to 
raceways on opposite sides of the box and support the raceway with an approved type of 
fastener not more than 24 inches from the box.  Supporting metal boxes utilizing ceiling wire is 
not acceptable. 

G. Sleeves:  Install in concrete slabs and walls and all other fire-rated floors and walls for cable 
installations as required.  Where sleeves through floors are installed, extend above finish floor.  
For sleeves through fire rated-wall or floor construction, apply UL-listed firestopping sealant in 
gaps between sleeves and cables in accordance with "Fire Resistant Joint Sealers" 
requirement of Division 7 Section "Joint Sealers."  See Architectural plans for location and 
extent of fire rated assemblies. 

H. Conduit Seals:  Install seals for conduit penetrations of slabs on grade and exterior walls 
below grade and where indicated.  Tighten sleeve seal screws until sealing grommets have 
expanded to form watertight seal. 

I. Fastening:  Unless otherwise indicated, fasten electrical items and their supporting hardware 
securely to the building structure, including but not limited to conduits, raceways, cables, cable 
trays, busways, cabinets, panelboards, transformers, boxes, disconnect switches, and control 
components in accordance with the following: 

1. Fasten by means of wood screws or screw-type nails on wood, toggle bolts on hollow 
masonry units, concrete inserts or expansion bolts on concrete or solid masonry, and 
machine screws, welded threaded studs, or spring-tension clamps on steel. Threaded 
studs driven by a powder charge and provided with lock washers and nuts may be used 
instead of expansion bolts and machine or wood screws, where authorized by the 
Owner and structural engineer.  Do not weld conduit, pipe straps, or items other than 
threaded studs to steel structures. In partitions of light steel construction, use sheet 
metal screws. 
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2. Holes cut to depth of more than 1-1/2 inches in reinforced concrete beams or to depth 
of more than 3/4 inch in concrete shall not cut the main reinforcing bars.  Fill holes that 
are not used. 

3. Ensure that the load applied to any fastener does not exceed 25 percent of the proof 
test load.  Use vibration and shock-resistant fasteners for attachments to concrete 
slabs. 

J. Communication and Telephone Cable Supports:  Use No. 9 ceiling wire to support individual 
or small bundles of cables run above accessible ceilings. 

K. Refer to “Raceways” section 16110 for additional requirements. 

3.2 PERSONNEL PROTECTION: 

A. Where U-channel systems, angles, brackets or other standard structural metal shapes are 
readily accessible and exposed to personnel, provide plastic or rubber end caps. 

 
B. Where threaded rod supports are readily accessible and exposed to personnel, provide plastic 

or rubber end caps. 
 

3.3 FIRESTOPPING LOCATIONS: 

A. Preparation: 

1. Coordination:  Coordinate the work with other trades.  Firestopping materials at 
penetrations of insulated pipes and ducts can be applied after insulation is in place.  If 
insulation is composed of combustible material, the thickness of firestopping materials 
must be equivalent to that of the insulation.  If the insulation is composed of non-
combustible material, it may be considered as part of the penetrating item. 

2. Surface Preparation:  Surface Preparation to be in contact with firestopping materials 
shall be free of dirt, grease, oil, loose material or other substances that may affect 
proper fitting or the required fire resistance. 

B. Installation:  Install firestopping materials in accordance with the manufacturer's instructions. 

C. Cleaning:  After completion of firestopping work in any area, equipment shall be reviewed and 
walls, ceilings and all other surfaces not to receive firestopping shall be cleaned of deposits of 
firestop materials. 

D. Inspection:  The architect may select and the Owner will pay an independent testing laboratory 
to examine firestopped areas to ensure proper installation prior to concealing or enclosing the 
firestopped areas. 

END OF SECTION 16190 


