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SECTION 15071 - MECHANICAL VIBRATION AND SEISMIC CONTROLS
GENERAL
SUMMARY
This Section includes seismic restraints and other earthquake-damage-reduction measures for mechanical components.  It applies to and compliments vibration requirements in the various mechanical component Sections of these Specifications.
Adjust list below to suit Project.
Definitions:
Av:  Effective peak velocity related acceleration coefficient.
OSHPD: Office of Statewide Health Planning & Development for the State of California.  OSHPD assigns a unique anchorage preapproval "R" number to each seismic restraint it tests.  The number describes a specific device applied as tested.
PERFORMANCE REQUIREMENTS
Specify Av, in paragraph below to suit Project.  Av is required to size seismic restraints.  For each seismic restraint, include component seismic coefficient, performance criteria factor, and attachment amplification factor in the Vibration Isolator and Seismic-Restraint Schedule.
Project Seismic Zone, Zone Factor, and Acceleration Factor as indicated on structural drawings.
Delete three paragraphs below if these values are included in the Vibration Isolator and Seismic-Restraint Schedule.  These three factors normally change for each piece of supported equipment.  However, it is possible on an essential project for the design engineer to specify maximum values for these factors for various classes or all equipment, thus eliminating the need for scheduling each piece of equipment.
QUALITY ASSURANCE
Seismic-restraint devices shall have horizontal and vertical load testing and analysis performed according to OSHPD and shall bear anchorage preapproval "R" number, from OSHPD or another agency acceptable to authorities having jurisdiction, showing maximum seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based on calculations.  If preapproved ratings are not available, submittals based on independent testing are preferred.  Calculations (including combining shear and tensile loads) to support seismic-restraint designs must be signed and sealed by a registered professional engineer.  Testing and calculations must include both shear and tensile loads and 1 test or analysis at 45 degrees to the weakest mode.
Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel."
PRODUCTS
VIBRATION ISOLATORS
Retain "Available" in paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.
Duplicate paragraph and subparagraphs below for each type of and configuration of vibration and seismic control device required for Project.  Use drawing designation in the Vibration Isolator and Seismic-Restraint Schedule.
Elastomeric Isolator Pads:  Oil- and water-resistant elastomer or natural rubber, arranged in single or multiple layers, molded with a nonslip pattern and galvanized steel baseplates of sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match requirements of supported equipment.
Pads in subparagraph below come in "standard neoprene," "natural rubber," and "bridge-bearing neoprene."  Verify availability of various materials with manufacturers.  Costs range from least to most expensive in the order presented below.
Material: Standard neoprene.
Durometer values range from 30 to 70 and are measures of hardness or, indirectly, deflection.  Lower durometer values indicate softer material with more deflection.
Durometer Rating: 50.
Use multiple layers, separated by steel shims, depending on supported equipment load.  See manufacturer's data for load capacities.
Number of Layers: 1.
Elastomeric Mounts:  Double-deflection type, with molded, oil-resistant rubber or neoprene isolator elements with factory-drilled, encapsulated top plate for bolting to equipment and with baseplate for bolting to structure.  Color-code or otherwise identify to indicate capacity range.
Durometer values range from 30 to 70 and are measures of hardness or, indirectly, deflection.  Lower durometer values indicate softer material with more deflection.
Durometer Rating: 50.
Restrained Elastomeric Mounts:  All-directional elastomeric mountings with seismic restraint.
Materials:  Cast-ductile-iron housing containing two separate and opposing, molded, bridge-bearing neoprene elements that prevent central threaded sleeve and attachment bolt from contacting the casting during normal operation.
Neoprene: Shock-absorbing materials compounded according to the standard for bridge-bearing neoprene as defined by AASHTO.
Spring Isolators:  Freestanding, laterally stable, open-spring isolators.
Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
Minimum Additional Travel:  50 percent of the required deflection at rated load.
Lateral Stiffness:  More than 80 percent of the rated vertical stiffness.
Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
Baseplates:  Factory drilled for bolting to structure and bonded to 1/4-inch- thick, rubber isolator pad attached to baseplate underside.  Baseplates shall limit floor load to 100 psig.
Top Plate and Adjustment Bolt:  Threaded top plate with adjustment bolt and cap screw to fasten and level equipment.
Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic restraint.
Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to wind loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch- thick, elastomeric isolator pad attached to baseplate underside; and adjustable equipment mounting and leveling bolt that acts as blocking during installation.
Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
Minimum Additional Travel:  50 percent of the required deflection at rated load.
Lateral Stiffness:  More than 80 percent of the rated vertical stiffness.
Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
Housed Spring Mounts:  Housed spring isolator with integral seismic snubbers.
Housing:  Ductile-iron or steel housing to provide all-directional seismic restraint.
Base:  Factory drilled for bolting to structure.
Snubbers:  Vertically adjustable to allow a maximum of 1/4-inch travel before contacting a resilient collar.
Elastomeric Hangers:  Double-deflection type, with molded, oil-resistant rubber or neoprene isolator elements bonded to steel housings with threaded connections for hanger rods.  Color-code or otherwise identify to indicate capacity range.
Spring Hangers:  Combination coil-spring and elastomeric-insert hanger with spring and insert in compression.
Frame:  Steel, fabricated for connection to threaded hanger rods and to allow for a maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing isolation efficiency.
Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
Minimum Additional Travel:  50 percent of the required deflection at rated load.
Lateral Stiffness:  More than 80 percent of the rated vertical stiffness.
Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
Elastomeric Element:  Molded, oil-resistant rubber or neoprene.  Steel-washer-reinforced cup to support spring and bushing projecting through bottom of frame.
Spring Hangers with Vertical-Limit Stop:  Combination coil-spring and elastomeric-insert hanger with spring and insert in compression and with a vertical-limit stop.
Frame:  Steel, fabricated for connection to threaded hanger rods and to allow for a maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing isolation efficiency.
Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
Minimum Additional Travel:  50 percent of the required deflection at rated load.
Lateral Stiffness:  More than 80 percent of the rated vertical stiffness.
Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
Elastomeric Element:  Molded, oil-resistant rubber or neoprene.
Adjustable Vertical Stop:  Steel washer with neoprene washer "up-stop" on lower threaded rod.
Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in compression and with a load stop.  Include rod and angle-iron brackets for attaching to equipment.
Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 30 degrees of angular rod misalignment without binding or reducing isolation efficiency.
Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
Minimum Additional Travel:  50 percent of the required deflection at rated load.
Lateral Stiffness:  More than 80 percent of the rated vertical stiffness.
Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
Elastomeric Element:  Molded, oil-resistant rubber or neoprene.
Coil Spring:  Factory set and field adjustable for a maximum of 1/4-inch movement at start and stop.
Pipe Riser Resilient Support:  All-directional, acoustical pipe anchor consisting of 2 steel tubes separated by a minimum of 1/2-inch- thick, 60-durometer neoprene.  Include steel and neoprene vertical-limit stops arranged to prevent vertical travel in both directions.  Design support for a maximum load on the isolation material of 500 psig and for equal resistance in all directions.
Resilient Pipe Guides:  Telescopic arrangement of 2 steel tubes separated by a minimum of 1/2-inch- thick, 60-durometer neoprene.  Factory set guide height with a shear pin to allow vertical motion due to pipe expansion and contraction.  Shear pin shall be removable and reinsertable to allow for selection of pipe movement.  Guides shall be capable of motion to meet location requirements.

SEISMIC-RESTRAINT DEVICES
Retain "Available" in paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.
Resilient Isolation Washers and Bushings:  1-piece, molded, bridge-bearing neoprene complying with AASHTO M 251 and having a durometer of 50, plus or minus 5, with a flat washer face.
Seismic Snubbers:  Factory fabricated using welded structural-steel shapes and plates, anchor bolts, and replaceable resilient isolation washers and bushings.
Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or female-wedge type.
Resilient Isolation Washers and Bushings:  1-piece, molded, bridge-bearing neoprene complying with AASHTO M 251 and having a durometer of 50, plus or minus 5.
Restraining Cables:  Galvanized steel aircraft cables with end connections made of steel assemblies that swivel to final installation angle and utilize two clamping bolts for cable engagement.
Anchor Bolts:  Seismic-rated, drill-in, and stud-wedge or female-wedge type.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488/E 488M.

EXECUTION

INSTALLATION
Install roof curbs, equipment supports, and roof penetrations as specified.
Install thrust limits at centerline of thrust, symmetrical on either side of equipment.
Indicate type and quantity of snubbers described in first paragraph below on Drawings or in the Vibration Isolator and Seismic-Restraint Schedule.  Delete all four paragraphs below if Project is in an aseismic region.
Install seismic snubbers on isolated equipment.  Locate snubbers as close as possible to vibration isolators and bolt to equipment base and supporting structure.
Install restraining cables at each trapeze and individual pipe hanger.  At trapeze anchor locations, shackle piping to trapeze.  Install cables so they do not bend across sharp edges of adjacent equipment or building structure.
Install steel angles or channel, sized to prevent buckling, clamped with ductile-iron clamps to hanger rods for trapeze and individual pipe hangers.  At trapeze anchor locations, shackle piping to trapeze.  Requirements apply equally to hanging equipment.  Do not weld angles to rods.
Install resilient bolt isolation washers on equipment anchor bolts.

FIELD QUALITY CONTROL
Tests and Inspections:
Inspect isolator seismic-restraint clearance.
Test isolator deflection.
Inspect minimum snubber clearances.

ADJUSTING
Adjust isolators after piping systems have been filled and equipment is at operating weight.
Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop.
Adjust air spring leveling mechanism.
Adjust active height of spring isolators.
Adjust snubbers according to manufacturer's written recommendations.
Adjust seismic restraints to permit free movement of equipment within normal mode of operation.
Torque anchor bolts according to equipment manufacturer's written recommendations to resist seismic forces.
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