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SECTION 26 0529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
GENERAL
SUMMARY
Section includes the following:
Support, anchorage, and attachment components.
Fabricated metal equipment support assemblies.
Seismic restraints for electrical components, equipment, and assemblies.
DEFINITIONS
CEC:  California Electric Code 
EMT:  Electrical metallic tubing.
RMC:  Rigid metal conduit.
Seismic Restraint:  A structural support element such as a metal framing member, a cable, an anchor bolt or stud, a fastening device, or an assembly of these items used to transmit seismic forces from an item of equipment or system to building structure and to limit movement of item during a seismic event.
ACTION SUBMITTALS
Product Data:  Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of electrical support and seismic-restraint component used.
Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an agency acceptable to the University.
Annotate to indicate application of each product submitted and compliance with requirements.
Shop Drawings:  Indicate materials and dimensions and identify hardware, including attachment and anchorage devices, signed and sealed by a qualified professional engineer.  Professional engineer qualification requirements are specified in Division 01.  Include the following:
Seismic Restraints:  Detail anchorage and bracing not defined by details or charts on Drawings.  Include the following:
Design Analysis:  To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
Details:  Detail fabrication and arrangement.  Detail attachments of restraints to the restrained items and to the structure.  Show attachment locations, methods, and spacing.  Identify components, list their strengths, and indicate directions and values of forces transmitted to the structure during seismic events.
Preapproval and Evaluation Documentation:  By an agency acceptable to the University, showing maximum ratings of restraint items and the basis for approval (tests or calculations).
Coordination Drawings:  Show coordination of seismic bracing for electrical components with other systems and equipment in the vicinity, including other supports and seismic restraints.
INFORMATIONAL SUBMITTALS
Welding certificates.
QUALITY ASSURANCE
Comply with seismic-restraint requirements in the California Building Code
Testing of Seismic Anchorage Devices:  Comply with testing requirements in Part 3 and in Division 26 Section "Common Work Results for Electrical.".
Welding:  Qualify procedures and personnel in accordance with AWS D1.1/D1.1M, "Structural Welding Code - Steel."
Structural Seismic Performance:  Refer to Section 23 0548 “Vibration and Seismic Controls for HVAC.” 
Structural Seismic Performance:  Refer to Division 26 Section “Vibration and Seismic Controls for Electrical Systems.” 
PRODUCTS
PERFORMANCE REQUIREMENTS
Retain "Delegated Design" Paragraph below if Contractor is required to assume responsibility for design.
Delegated Design: Engage a qualified structural professional engineer to design hanger and support system.
Retain "Surface-Burning Characteristics" Paragraph below for nonmetallic slotted-channel system and accessories.
Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
Flame Rating: Class 1.
Self-extinguishing according to ASTM D635.
Strength of Supports:  Adequate to carry present and future loads, times a safety factor of at least four; minimum of 200-lb design load.
Damp Locations and Outdoors:  Hot-dip galvanized materials, U-channel system components.
Dry Locations:  Electro-plated steel materials.
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01.  Specific procedures must be followed before use of an unnamed product or manufacturer.  
SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed under this Project, with a minimum structural safety factor of five times the applied force.
Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
Manufacturers:
Allied Support Systems; Power-Strut Unit.
Cooper B-Line; a division of Cooper Industries.
ERICO International Corporation.
GS Metals Corp.
Michigan Hanger Co., Inc.; O-Strut Div.
National Pipe Hanger Corp.
Thomas & Betts Corporation.
Unistrut.
Wesanco, Inc.
Or equal.
Finishes:
Metallic Coatings:  Hot-dip galvanized after fabrication and applied in accordance with MFMA-4.
Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied in accordance with MFMA-4.
Painted Coatings:  Manufacturer's standard painted coating applied in accordance with MFMA-4.
Channel Dimensions:  Selected for structural loading and applicable seismic forces.
Raceway and Cable Supports:  As described in NECA 1.
Conduit and Cable Support Devices:  Steel and malleable-iron hangers, two-hole clamps or straps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as required to suit individual conductors or cables supported.  Body shall be malleable iron.
Structural Steel for Fabricated Supports and Restraints:  ASTM A36, steel plates, shapes, and bars; black and galvanized.
Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
0. Powder-Actuated Fasteners:  are prohibited except when executed in accordance with Division 01.
Threaded-steel stud, for use in hardened Portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
Manufacturers:
Hilti, Inc.
ITW Construction Products.
MKT Fastening, LLC.
Simpson Strong-Tie Co. Inc.
Or equal.
Mechanical-Expansion Anchors:  Insert-wedge-type, hot dip galvanized steel or stainless steel, for use in hardened Portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
Manufacturers:
Cooper B-Line; a division of Cooper Industries.
Empire Tool and Manufacturing Co., Inc
Hilti, Inc.
ITW Construction Products.
MKT Fastening, LLC.
Powers Fasteners.
Or equal.
Concrete Inserts:  Steel or malleable-iron slotted-support-system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
Through Bolts:  Structural type, hex head, high strength.  Comply with ASTM A325.
Toggle Bolts:  Steel springhead type.
Hanger Rods:  Threaded steel.
SEISMIC-RESTRAINT COMPONENTS
Rated Strength, Features, and Application Requirements for Restraint Components:  As defined in reports by an agency acceptable to the University.
Structural Safety Factor:  Strength in tension, shear, and pullout force of components used shall be at least five times the maximum seismic forces to which they will be subjected.
Angle and Channel-Type Brace Assemblies:  Steel angles or steel slotted-support-system components; with accessories for attachment to braced component at one end and to building structure at the other end.
Cable Restraints:  ASTM A603, zinc-coated, steel wire rope attached to steel or stainless-steel thimbles, brackets, swivels, and bolts designed for restraining cable service.
Manufacturers:
Amber/Booth Company, Inc.
Loos & Co., Inc.
Mason Industries, Inc.
Or equal.
Seismic Mountings, Anchors, and Attachments:  Devices as specified in Part 2 "Support, Anchorage, and Attachment Components" Article, selected to resist seismic forces.
Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod, of design recognized by an agency acceptable to the University. 
Bushings for Floor-Mounted Equipment Anchors:  Neoprene units designed for seismically rated rigid equipment mountings, and matched to type and size of anchor bolts and studs used.
Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel sleeves designed for seismically rated rigid equipment mountings, and matched to type and size of attachment devices used.
FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.
EXECUTION
APPLICATION
Comply with NECA 1 for application of hangers and supports for electrical equipment and systems, except if requirements in this Section are more stringent.
Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, and RMC as scheduled in NECA 1, where Table 1a lists maximum support spacing.  Minimum rod size shall be ¼ inch in diameter.  
Provide support for exposed or concealed raceway as close as practical to and not exceeding one foot from an unsupported box or access fitting. 
Provide horizontal raceway support within one foot of a supported box if a chase nipple or thread-less box connector is used. 
Outside of conditioned spaces, provide hot dip galvanized or, in corrosive areas, provide stainless steel. 
For individual conduit runs not directly fastened to the structure, use rod hangers.
Arrange conduit supports to prevent distortion of alignment by wire pulling operations. Fasten conduit using galvanized straps, lay-in adjustable hangers, clevis hangers, or bolted split galvanized hangers.
Conduit fastened with nail, wire, or perforated pipe straps are prohibited. Remove wire or straps used for temporary conduit support during construction before conductors are pulled. Do not use ceiling wire to support conduit.
Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.  Supports should be spaced for maximum deflection of conduit not greater than ⅛ inch.
Secure raceways and cables to trapeze member with clamps approved for application by an agency acceptable to the University.
Comply with requirements in Section 07 8413 "Penetration Firestopping" for firestopping materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.
SUPPORT AND SEISMIC-RESTRAINT INSTALLATION
Comply with NECA 1 for installation requirements, except as specified in this Article.
Raceway Support Methods:  In addition to methods described in NECA 1, EMT, RMC may be supported by openings through structure members, as permitted in CEC.
Install seismic-restraint components using methods approved by the evaluation service providing required submittals for component.
Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars and post tension cables.
INSTALLATION OF FABRICATED METAL SUPPORTS
Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
Field Welding:  Comply with AWS D1.1.
INSTALLATION OF SEISMIC-RESTRAINT COMPONENTS
Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolts and mounting hole in concrete base.
Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
Restraint Cables:  Provide slack within maximums recommended by manufacturer.
Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, upper truss chords of bar joists, or at concrete members.
Provide raceway fixtures and equipment systems with appropriate longitudinal and cross bracing to satisfy Seismic requirements.
INSTALLATION OF RACKS AND SUPPORTS IN MANHOLES
Mechanically attach cable racks in manholes at approximately 30-inch intervals, to the concrete side walls with an approved masonry fastener or bolts. Racks and support arms shall be hot-dipped galvanized steel construction. Support arms shall be equipped with porcelain, saddle type, and double hook insulators. Fastening hardware, bolts, washers, and nuts shall be galvanized steel.
Each rack shall contain adjustable heavy-duty support arm(s).
Each support arm shall contain a minimum of three each porcelain insulators placed on brackets so that the top surface insulator will be in contact with the cable PVC jacket. Use of supporting members made of metallic or other conducting materials in actual physical contact with the cable jacket is prohibited.
Ground cable racks, supports, metal conduits and the like.
ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
Make flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they cross expansion and seismic-control joints, where adjacent sections or branches are supported by different structural elements, and where they terminate with connection to electrical equipment that is anchored to a different structural element from the one supporting them as they approach equipment.
FIELD QUALITY CONTROL
Testing:  Test pullout resistance of seismic anchorage devices will be performed by the University’s testing agency.
Schedule test with University’s Representative before connecting anchorage device to restrained component (unless post connection testing has been approved), and with at least seven days' advance notice.
Obtain University Representative's approval before transmitting test loads to structure.  Provide temporary load-spreading members.
Test will include at least four of each type and size of installed anchors and fasteners selected by University’s Representative.
Test will be to 90 percent of rated proof load of device.
If a device fails test, modify every installations of same type and testing agency will retest until satisfactory results are achieved.  Cost of retesting may be charged to the contractor.
END OF SECTION
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