SECTION 16190

SUPPORTING DEVICES
PART 1 -  GENERAL

1.1 SUMMARY

A. Scope:  Provide support for all electrical items using supports, anchors, sleeves, seals, fastenings and other components.  The extent of supporting devices is covered by this Section, the drawings and Section 16010, “Basic Electrical Requirements.”
B. Types:  Types of supports, anchors, sleeves, seals and fastenings specified in this Section include the following:
1. Clevis hangers
2. Riser clamps

3. C-clamps

4. I-beam clamps

5. One-hole conduit straps

6. Two-hole conduit straps

7. Round steel rods

8. Lead expansion anchors

9. Toggle bolts

10. Wall and floor seals

1.2 QUALITY ASSURANCE
A. National Fire Protection Association (NFPA): Comply with NFPA 70 as applicable to construction and installation of electrical supporting devices.
B. Underwriters Laboratories, Inc. (UL):  Conform to UL listings and labeling

1.3 SUBMITTALS
A. Division 1:  Conform to requirements of Division 1, Section 01300, “Submittals.”
PART 2 -  PRODUCTS

2.1 PRODUCTS

A. General:  Provide supporting devices with manufacturer’s standard materials, designed and constructed in accordance with published product information, for a complete installation and as herein specified.

B. Corrosion Resistance:  Provide all supports, support hardware and fasteners hot-dipped galvanized or cadmium plated.

C. For Raceway Supports:  Provide manufacturer’s standard supports including clevis hangers, riser clamps, conduit straps, threaded C-clamps with retainers, ceiling trapeze, wall brackets and spring steel clamps.

D. Fasteners:  Provide fasteners of types, sizes and materials indicated with the following construction features:

1. ½-inch lead expansion anchors approximately 38 pounds weight per 100 units.

2. 3/16-inch by 4-inch spring-head toggle bolts approximately 5 pounds weight per 100 units.

E. Sleeves and Seals:  Provide sleeves and seals, of types, sizes and materials indicated with the following features:
1. Smoke and fire stop seals shall have a UL fire rating of 3 hours where installed in fire rated construction or as indicated.  Seals shall be internal (un-flanged) type to occupy minimum space.

F. Cable Supports:  Provide cable supports in risers as required by the NFPA 70 for non-armored type electrical cables.  Furnish cable supports constructed with hot-dipped galvanized cast malleable iron having an insulating line with tapered surface. Provide an insulating wedging plug for insertion within the support body.  Provide pull boxes on conduit risers to contain cable supports.

G. U-Channel Strut Systems:  Provide U-channel strut system for mounting and supporting electrical equipment.  Fabricate strut from 16-gauge hot-dip galvanized steel sheet, 9/16-inch diameter holes, 8-inches on center on top surface.  Fittings shall mate with the U-channel.

H. Lead and Oakum:  Caulk between sleeve and pipe where a fire rated seal is not required or specified.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Compliance:  Install hangers, sleeves, seals, U-channel supports and fasteners as indicated and in accordance with manufacturer’s written instructions.  Comply with requirements of NFPA 70 and American National Standards Institute (ANSI) National Electrical Manufacturers Associations (NEMA) for installation of supporting devices.
B. Coordination:  Coordinate with other electrical work, including raceway and wiring work.
C. Raceway Supports:

1.  Provide raceway support meeting the requirements of these specification and NFPA 70.  Conform to manufacturer’s recommendations.  For each support provide strength equal to the maximum weight of the present local plus all future raceways for which the support provides space, times a safety factor.  Except as otherwise indicated, use a safety factor greater than four where necessary to provide a minimum safety allowance of 200 pounds.  Provide additional support strength where required to prevent distortion of raceway during wire pulling.

2. Provide 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 conduit.
3. Arrange for grouping of parallel runs of horizontal raceways to be supported together on trapeze type hangers where possible.

4. Support individual horizontal conduits and EMT 1-1/2-inch size and smaller by either one-hole pipe straps or separate pipe hangers, use separate pipe hangers for larger sizes.  Spring steel fasteners may be used in lieu of pipe straps or hangers for sizes 1-1/2-inch and smaller in dry locations.  For hanger rods with spring steel fasteners, use ¼-inch diameter or larger threaded steel.  Use steel fasteners that are specifically designed for supporting single conduit or EMT.  Unless otherwise indicated, do not use wire as a means of support.  Use spring steel conduit supports only for lighting system branch circuit raceway in suspended ceilings in dry locations.
5. Except as otherwise indicated, space supports for metallic and non-metallic raceways in accordance with the requirements of this Section and the requirements of the NFPA 70.

6. Provide support for exposed or concealed raceway as close as practical to and not exceeding one foot form an unsupported box or access fitting.  In horizontal runs a support at a box or access fitting may be omitted when the box or access fitting is independently supported and the raceway termination is not made with a close nipple or thread-less box connector.

7. In vertical runs provide such support that the load produced by the weight of the raceway and the enclosed conductors is carried entirely by the conduit supports, with not weight load on raceway terminations or conductor terminals.

D. Miscellaneous Supports:
1. Provide supports for all miscellaneous electrical components as required to produce the same safety allowances as specified for raceway supports above.  Provide metal channel racks for mounting cabinets, panelboards, disconnects, control enclosures, pull boxes, unction boxes, etc.

2. In open overhead spaces, cast boxes threaded to raceways need not be separately supported except where used for fixture support; support sheet metal boxes directly from the building structure 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 fastener not more than 24 inches from the box.  When penetrating reinforced-concrete members, avoid cutting any reinforcing steel.

E. Cable Supports:
1. Install in strict compliance with manufacturer’s instructions.

2. Spacing not to exceed NFPA 70 tabulation for spacing of conductor supports.

3. Allow adequate slack in conductors to prevent any stress on terminations.  Take into consideration conductor thermal contraction.

F. Fasteners:

1. Unless otherwise indicated securely fasten all electrical items and their supporting hardware including, but not limited to, conduits, raceways, cables, cable trays, busways, cabinets, panelboards, wall-mounted transformers, boxes, disconnect switches and control components to the building structure.

2. Fasten by means of wood screws or screw-type nails on wood; by toggle bolts on hollow masonry units; by concrete inserts of expansion bolts on concrete or brick; by machine screws; welded threaded studs, or spring-tension clamps on steel work.  Threaded studs driven in by a powder charge and provided with lock washers and nuts may be used instead of expansion bolts or machine or wood screws.  Do not weld conduit or pipe straps to steel structures.  In partitions of light steel construction use sheet metal screws.

3. Holes cut to a depth of more than 1-1/2 inches in reinforced concrete beams or to a depth of more than ¾-inch in concrete joints shall not cut the main reinforcing bars.  Fill holes that are not used.

4. Loads applied to any fastener shall not exceed one-fifth of the proof test load.  Use vibration and shock-resistant fasteners.

G. Sleeves and Seals:

1. Tighten sleeve seal nuts until sealing grommets have expanded to form watertight and smoke-tight seal.
2. Sleeves:  Where installed in existing slabs or partitions completely fill the void between the sleeve and masonry with expanding cement grout.
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