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VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS
GENERAL
SUMMARY
Section includes seismic restraints and other earthquake-damage-reduction measures for electrical components.  It complements optional seismic construction requirements in the various electrical component Sections.
DEFINITIONS
CBC:  California Building Code.
OSHPD: Office of Statewide Health Planning and Development (for the State of California owned and regulated medical facilities).
Seismic Restraint:  A fixed device (a seismic brace, an anchor bolt or stud, or a fastening assembly) used to prevent vertical or horizontal movement, or both vertical and horizontal movement, of an electrical system component during an earthquake.
Mobile Structural Element:  A part of the building structure such as a slab, floor structure, roof structure, or wall that may move independent of other mobile structural elements during an earthquake.
ACTION SUBMITTALS
Product Data: For each type of product.
Retain subparagraphs below if seismic or wind-load design services have been delegated to Contractor.
Include rated load capacity for each seismic- and wind-load-restraint device.
Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of seismic- and wind-load-restraint component used.
Annotate types and sizes of seismic restraints and accessories, complete with listing markings or report numbers and load rating in tension and compression as evaluated by ICC-ES product listing, UL product listing, an evaluation service member of ICC-ES, or OSHPD,.
Annotate to indicate application of each product submitted and compliance with requirements.
Shop Drawings:
Detail fabrication and assembly of equipment bases.
Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.
Retain "Delegated Design Submittal for Each Seismic-Restraint Device" Paragraph below if seismic design services have been delegated to Contractor.
Delegated Design Submittal for Each Seismic-Restraint Device: Signed and sealed by qualified structural professional engineer.
For each seismic-restraint device, including restraint - rigid and cable type, restraint accessory, and concrete anchor and insert that is required by this Section or is indicated on Drawings, submit the following:
Seismic Restraints: Select seismic restraints complying with performance requirements, design criteria, and analysis data.
Post-Installed Concrete Anchors and Inserts: Include calculations showing anticipated seismic loads. Include certification that device is approved by an NRTL for seismic reinforcement use.
Seismic Design Calculations: Submit input data and loading calculations prepared under "Seismic Design Calculations" Paragraph in "Performance Requirements" Article.
Retain "Delegated Design Submittal for Each Wind-Load Protection Device" Paragraph below if wind-load design services have been delegated to Contractor.
Delegated Design Submittal for Each Wind-Load Protection Device: Signed and sealed by qualified structural professional engineer.
For each wind-load protection device, including restraint - rigid and cable type, restraint accessory, and concrete anchor and insert that is required by this Section or is indicated on Drawings, submit the following:
Wind-Load Restraint: Select wind-load restraints complying with performance requirements, design criteria, and analysis data.
Post-Installed Concrete Anchors and Inserts: Include calculations showing anticipated wind loads. Include certification that device is approved by an NRTL for reinforcement use.
Wind-Load Design Calculations: Submit static and dynamic loading calculations prepared under "Wind-Load Design Calculations" Paragraph in "Performance Requirements" Article.
Retain first subparagraph below only if seismic (and wind-load) design requirements apply but calculations have not been made and details or charts on Drawings do not describe seismic or wind restraints in detail. Retaining below will require Contractor to submit seismic- (and wind-load-)restraint Shop Drawings prepared by a professional engineer. Revise to suit Project requirements.
Seismic- and Wind-Load-Restraint Detail Drawings: Signed and sealed by qualified structural professional engineer.
Design Analysis: To support selection and arrangement of seismic and wind-load restraints. Include calculations of combined tensile and shear loads.
Details: Indicate fabrication and arrangement. Detail attachments of restraints to restrained items and to the structure. Show attachment locations, methods, and spacings. Identify components, list their strengths, and indicate directions and values of forces transmitted to the structure during seismic events. Indicate association with vibration isolation devices.
Retain subparagraph below if Project includes both seismic restraint and wind-load protection.
Coordinate seismic-restraint details with wind-load details required for equipment mounted outdoors.
Product Listing, Preapproval, and Evaluation Documentation: By an evaluation service member of ICC-ES, UL, or OSHPD, showing maximum ratings of restraint items and the basis for approval (tests or calculations).
INFORMATIONAL SUBMITTALS
Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality-control testing and inspecting.
Field quality-control reports.
QUALITY ASSURANCE
Comply with seismic restraint requirements in California Building Code and Code of Regulations, unless requirements in this Section are more stringent.
Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in California and who is experienced in providing seismic engineering services, including the design of seismic restraints, that are similar to those indicated for this Project.
Testing Agency Qualifications:  An independent testing agency, acceptable to University’s Representative, with the experience and capability to conduct the testing indicated.
COORDINATION
Coordinate layout and installation of seismic bracing with building structural system and architectural features, and with mechanical, fire-protection, electrical, and other building features in the vicinity.
Coordinate concrete bases with building structural system.
PRODUCTS
PERFORMANCE REQUIREMENTS
Wind-Restraint Loading:
Basic Wind Speed: minimum 110 mph.
Building Classification Category:  II.
Minimum 10 lbf/ft², multiplied by maximum area of electrical component projected on vertical plane normal to wind direction, and 45 degrees either side of normal.
Seismic-Restraint Loading: (to be confirmed for each building)
Site Class as Defined in the CBC:  D.
Most building on campus are group II, building with 300+ occupants in a space are group III ,  police, fire, EH&S and other essential buildings are group IV.
Assigned Seismic Use Group or Building Category as Defined in the CBC:  II.
Component Importance Factor:  1.0.
Component Response Modification Factor:  2.5.
Component Amplification Factor:  2.5.
Design Spectral Response Acceleration at Short Periods (0.2 Second): 1.057 g.
Design Spectral Response Acceleration at 1.0-Second Period: 0.579 g.
MANUFACTURERS
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
B-Line Systems, Inc.
Erico, Inc.
Powerstrut.
Thomas & Betts Corp.
Unistrut Corporation.
Or equal.
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MATERIALS
Use the following materials for restraints:
Indoor Dry Locations:  Steel, zinc plated.
Outdoors and Damp Locations:  Hot-dip Galvanized steel.
Corrosive Locations:  Stainless steel.
ANCHORAGE AND STRUCTURAL ATTACHMENT COMPONENTS
Strength:  Defined in reports by ICC Evaluation Service or another agency acceptable to University’s Representative.
Structural Safety Factor:  Strength in tension and shear of components used shall be at least two times the maximum seismic forces to which they will be subjected.
Concrete and Masonry Anchor Bolts and Studs:  Steel-expansion wedge type.
Concrete Inserts:  Steel-channel type.
Through Bolts:  Structural type, hex head, high strength.  Comply with ASTM A325.
Welding Lugs:  Comply with MSS SP-69, Type 57.
Beam Clamps for Steel Beams and Joists:  Double sided.  Single-sided type is not acceptable.
Bushings for Floor-Mounted Equipment Anchors:  Neoprene units designed for seismically rated rigid equipment mountings, and matched to the 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 the type and size of attachment devices used.
SEISMIC BRACING COMPONENTS
Slotted Steel Channel:  1⅝ x 1⅝-inch cross section, formed from 0.1046-inch-thick steel, with 9/16 x ⅞ -inch slots at a maximum of 2 inches, on center, in webs, and flange edges turned toward web.
Materials for Channel:  ASTM A570, GR 33.
Materials for Fittings and Accessories:  ASTM A575, ASTM A576, or ASTM A36.
Fittings and Accessories:  Products of the same manufacturer as channels and designed for use with that product.
Finish:  Baked, rust-inhibiting, acrylic-enamel paint applied after cleaning and phosphate treatment, unless otherwise indicated.
Channel-Type Bracing Assemblies:  Slotted steel channel, with adjustable hinged steel brackets and bolts.
Cable-Type Bracing Assemblies:  Zinc-coated, high-strength steel wire rope cable attached to steel thimbles, brackets, and bolts designed for cable service.
Arrange units for attachment to the braced component at one end and to the structure at the other end.
Wire Rope Cable:  Comply with ASTM A603.  Use 49-strand or 133-strand cable with a minimum strength of 2 times the calculated maximum seismic force to be resisted.
Hanger Rod Stiffeners:  Slotted steel channels with internally bolted connections to hanger rod.
EXECUTION
INSTALLATION
Install seismic restraints in accordance with applicable codes and regulations and as approved by the University’s Representative, unless more stringent requirements are indicated.
STRUCTURAL ATTACHMENTS
Use bolted connections with steel brackets, slotted channel, and slotted-channel fittings to spread structural loads and reduce stresses in accordance with the structural engineer of record approval.
Attachments to New Concrete:  Bolt to channel-type concrete inserts or use expansion anchors.
Attachments to Existing Concrete:  Use expansion anchors.
Holes for Expansion Anchors in Concrete:  Drill at locations and to depths that avoid reinforcing bars.
Attachments to Solid Concrete Masonry Unit Walls:  Use expansion anchors.
Attachments to Hollow Walls:  Bolt to slotted steel channels fastened to wall with expansion anchors.
Attachments to Wood Structural Members:  Install bolts through members.
Attachments to Steel:  Bolt to clamps on flanges of beams or on upper truss chords of bar joists.
ELECTRICAL EQUIPMENT ANCHORAGE
Anchor rigidly to a single mobile structural element or to a concrete base that is structurally tied to a single mobile structural element.
Anchor panel boards, motor-control centers, motor controls, switchboards, switchgear, transformers, unit substations, fused power-circuit devices, transfer switches, busways, battery racks, static uninterruptible power units, power conditioners, capacitor units, communication system components, and electronic signal processing, control, and distribution units as follows:
Size concrete bases so expansion anchors will be a minimum of 10 bolt diameters and no less than 6 inches from the edge of the concrete base.
Attaching Floor-Mounted Equipment to concrete:  Use female expansion anchors and install studs and nuts after equipment is positioned.
Bushings for Floor-Mounted Equipment Anchors:  Install to allow for resilient media between anchor bolt or stud and mounting hole in concrete.
Anchor Bolt Bushing Assemblies for Wall-Mounted Equipment:  Install to allow for resilient media where equipment or equipment-mounting channels are attached to wall.
Torque bolts and nuts on studs to values recommended by equipment manufacturer.
SEISMIC BRACING INSTALLATION
Install bracing in accordance with spacing and strengths indicated by approved analysis.
Expansion and Contraction:  Install to allow for thermal movement of braced components.
Cable Braces:  Install with maximum cable slack recommended by manufacturer.
Attachment to Structure:  If specific attachment is not indicated, anchor bracing to the structure at flanges of beams, upper truss chords of bar joists, or at concrete members.
ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
Make flexible connections in raceways, cables, wire ways, 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 at electrical equipment anchored to a different mobile structural element from the one supporting them.
FIELD QUALITY CONTROL
Testing Agency:  The University will engage a qualified testing agency to test pull-out resistance of seismic anchorage devices per CBC. 
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