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Structural Bearing Assemblies
Seismic Isolation Bearing

Standard Specification, revised December 2017
Note that some of the stated requirements may need adjustment on a project-specific basis.

Section 1 – Description
The work shall consist of configuring, manufacturing and testing seismic isolation bearings (isolators) in accordance with the contract plans and specifications and the current edition of the AASHTO Guide Specifications for Seismic Isolation Design, with interims.  The isolators shall consist of the isolators with top and bottom mounting plates.  Additional items such as sole plates, masonry plates and anchor rods shall be considered part of the isolation bearing assembly, and may or may not be supplied by the isolation bearing supplier, at their discretion. Contractor shall note that the isolators may require significant lead-time to obtain.

The isolation bearing system is a key structural component of the bridge, and must function successfully during an earthquake at any time throughout the life of the bridge, while also performing reliably under service loads with no maintenance.  To ensure these criteria are met, stringent requirements are imposed in this specification.

The isolator dimensions shown on the plans are based on one possible isolator configuration, for the purpose of determining beam seat elevations and connection details.  Final isolator configurations may vary from that shown, and the Contractor is responsible for making any necessary adjustments in adjacent elements to accommodate final isolator dimensions.   The isolators shall meet the limiting dimensions, if any, shown on the plans.

The structure has been analyzed and designed in accordance with the AASHTO Guide Specifications for Seismic Isolation Design using a lead core elastomeric isolation system.  Approved suppliers of the lead core elastomeric isolation system are not required to perform additional analyses.  Suppliers of alternate isolation systems, or alternate suppliers of the lead core elastomeric isolation system, are required to perform an analysis in accordance with the AASHTO Guide Specification for Seismic Isolation Design incorporating their proposed isolation system properties.

1.1 – Approved Suppliers
The following manufacturers have been preapproved to supply the specified isolators:

SEP/DSB
518 Progress Way
Athens, TX 75751
(903) 675-8571
1.2 – Alternate Systems or Suppliers
Contractor shall submit the following information for review and approval when considering suppliers of the required system other than those listed above, or suppliers of alternate systems:
A. Name and address of the proposed supplier.

B. Name and professional registration of the engineer responsible for the design of the isolation system.  The engineer shall have a minimum of 5 years experience in the analysis and design of seismic isolation systems.

C. Documentation of previous applications in which the proposed system (from the proposed supplier) are currently in successful use.  A minimum of 2 applications in service for a minimum of 5 years is required.

D. Shaking table test results demonstrating the performance and efficacy of the proposed system.

E. Published evaluation from the Highway Innovative Technology Evaluation Center for the proposed isolation bearing system by the proposed supplier.

F. Complete analysis of the structure (in accordance with the AASHTO Guide Specifications for Seismic Isolation Design) incorporating the proposed system and demonstrating compliance with all performance parameters contained in this specification or shown on the plans.

G. Calculations showing compliance with the requirements of the AASHTO Guide Specifications for Seismic Isolation Design.

H. Shop drawings of the proposed system including all material callouts, dimensions and changes to the structure necessary to accommodate the proposed system.

I. Target properties for combined compression and shear tests.
1.3 – Codes and Standards
The design and testing of the isolators shall conform to the applicable provisions of the current edition of the following standards. Alternate systems must conform to the following where applicable, and submit ASTM specifications for proposed materials other than those listed below.
A. AASHTO 




Guide Specifications for Seismic Isolation Design

B. ASTM A36



Specification for Structural Steel

C. ASTM A1011


Specification for Structural Steel Sheet

D. ASTM A572



Specification for Structural Steel

E. ASTM B29 



Specification for Lead

F. ASTM D395


Test for Rubber Property, Compression Set

G. ASTM D412


Test or Rubber Property, Tension

H. ASTM D429


Determination of Rubber-to-Metal Bond Strength (Method B)

I. ASTM D518


Test for Rubber Deterioration, Surface Cracking

J. ASTM D573


Test for Rubber Deterioration, Heat Resistance

K. ASTM D1149

Test for Rubber Deterioration, Ozone Resistance

L. ASTM D1229

Test for Rubber Property, Compression Set at Low Temperature

M. ASTM D2240

Test for Rubber Property, Durometer Hardness

N. ASTM D4014

Test for Rubber Property, Shear Modulus

1.4 – Submittals
A.  Prior to fabrication, Contractor shall submit for approval isolator shop drawings showing the external dimensions of the isolators and connection details for attachment to structural assemblies above and below the isolators.  Contractor shall coordinate any required changes to adjacent elements from that shown on the plans based on final isolator dimensions.  Contractor shall prepare calculations supporting the proposed changes and shall submit them together with the isolator shop drawings.
B.  Upon completion of fabrication and testing, Contractor shall submit all material certifications, certificates of compliance and test results indicating conformance with the contract plans, specifications and approved shop drawings.  If prototype tests are performed, Contractor shall submit both prototype test results and QC test results.

Section 2 – Products

2.1 – Design and Performance Requirements

All isolators shall be designed for the following criteria:
A. AS: ________________________ and Site Class: ​​__________________________
B. SDS: _______________________
C. SD1: _______________________
D. Dead and live load reactions as provided in Table 2.1.D
Table 2.1.D: Dead and Live Load (per isolator, excluding impact)

	Substructure
	Dead Load (kips)
	Live Load (kips)

	_____________________________
	_________________________________
	_________________________

	_____________________________
	_________________________________
	_________________________


E. Service lateral loads as provided in Table 2.1.E
Table 2.1.E: Unfactored Service Lateral Loads (per substructure)
	Substructure
	Wind (kips)
	Max. Deflection Due to Wind (in)
	Wind on Live (kips)
	Centrifugal Force (kips)
	Braking Force (kips)

	____________
	___________
	________________
	_____________
	____________
	____________

	____________
	___________
	________________
	_____________
	____________
	____________


F. Expansion and contraction as shown in Table 2.1.F

Table 2.1.F: R+S+T and Maximum Permissible Force (per substructure)
	Substructure
	R+S+T (in)
	Max Force (kips)

	_____________________________
	_________________________________
	_________________________

	_____________________________
	_________________________________
	_________________________


G. Lateral force-deflection characteristics as shown in Table 2.1.G (pre-approved suppliers only)

Table 2.1.G: Force Deflection Characteristics (per isolator type) 
	Isolator Type
	Test Displacement (in)
	Effective Stiffness (kip/in)
	EDC (kip/in)

	___________________
	_______________________
	____________________
	___________________

	___________________
	_______________________
	____________________
	___________________


H. Seismic force and displacement limits provided in Table 2.1.H (alternate systems and suppliers only)

Table 2.1.H: Maximum Allowable Seismic Force and Displacement 
(per substructure)
	
	Longitudal
	Transverse

	Substructure
	Max. Force (k)
	Max. Displ. (in)
	Max. Force (k)
	Max. Displ. (in)

	____________________
	_______________
	______________
	__________________
	_____________

	____________________
	_______________
	______________
	__________________
	_____________


2.2 – Materials
A.  Steel reinforcing plates shall, as a minimum, conform to ASTM A1011 Grade 36.

B.  Internal or external load plates shall, as a minimum, conform to ASTM A1011, Grade 36.  

C.  The purity of lead shall be established from a sample of lead used in the isolators and shall demonstrate a minimum of 99.9% purity.

D.  All elastomer in the bearings shall be a minimum of Grade 3 Natural Rubber.

E.  Results showing performance within the stated parameters shall be provided for each elastomer formulation used in the isolators.  Tests performed within the previous 12 months are acceptable for the following tests:

1)  Compression Set (ASTM D395) at 70°C for 22 hours: 
Maximum permissible set = 40%

2)  Bond Strength (ASTM D429, Method B): 
Minimum bond strength = 40lb/in, 100% rubber tear

3)  Heat Resistance (ASTM D573) at 70°C for 7 days:
Maximum permissible change in tensile strength = -25%

Maximum permissible change in ultimate elongation = -25%

Maximum permissible change in durometer hardness = +10%

4)  Ozone Resistance (ASTM D1149) 
Representative strips of material shall be prepared in accordance with ASTM D1149, Method B1. The tests shall be performed at a concentration of 50±5 parts per hundred million, at 20% strain after conditioning at 38°C±1 for 100 hours. No cracks shall be visible using 7X magnification.
5)  Low Temperature Compression Set (ASTM D1229) at -10°C for 7 days:
Maximum permissible set = 65%
F.  Results from tests performed on each batch of elastomer used in the isolators shall demonstrate compliance with the following requirements:

1)  Tensile Strength (ASTM D412)
Minimum permissible tensile strength = 2250 psi

2)  Elongation at break (ASTM D412)
Minimum permissible elongation at break = 500%

3) Shear Modulus (secant between 25% and 75% shear strain)
2.3 – Fabrication
A.  The tolerances on isolator dimensions prior to testing shall be as follows:

External Plan Dimensions













± ¼ inch


Overall height






















± ¼ inch


Variation between top and bottom surface


< 0.005 radian 

Variation of sides from theoretical








± ¼ inch 

Flatness of external plates













± 1/16 inch per 36 inches
B.  Exposed steel surfaces, if any, shall be protected from rust by one coat of zinc-rich primer. Further coating by the Contractor may be required by the contract documents.

C.  Each isolator shall be marked with the isolator serial number specified by the manufacturer
Section 3 – Testing

3.1 – Prototype Tests
A.  Isolation system suppliers who have submitted characterization test results by means of the evaluation findings of the Highway Innovative Technology Evaluation Center shall perform prototype tests in accordance with Section 13.2 and evaluation of the results per Section 13.3 of the AASHTO Guide Specification for Seismic Isolation Design.  Suppliers without HITEC results shall perform prototype tests in accordance with Section 13 in its entirety.
B.  Prototype test results from similar isolators may be provided in lieu of tests performed on the isolators for the subject project. Tests must have been performed on complete, assembled isolators.
3.2 – Quality Control Tests
A.  All isolators shall be tested and evaluated in accordance with the requirements of the AASHTO Guide Specifications for Seismic Isolation Design, Section 15.2. Any bearing that fails to satisfy the requirements shall be rejected. Alternate suppliers of lead core elastomeric isolators, if approved, must satisfy these testing requirements.
B.  Alternate systems, if approved, shall perform and evaluate all tests in accordance with the AASHTO Guide Specifications for Seismic Isolation Design, Section 15.2 or 17.2. Substitution of other standards or requirements, including the use of sampling methods rather that testing each isolator, is not permitted.

Section 4 – Product Delivery, Storage and Handling

The manufacturer shall deliver the isolators to the jobsite in protective packaging suitable for freight and handling purposes. The Contractor shall store the isolators under cover and above ground in the original packaging until installation.
Section 5 – Installation

Care shall be taken during storage and installation of the isolators to prevent damage to the isolator or coating materials on the steel.

The isolators shall be installed level and normal to gravity loads; superstructure gradients should be accommodated with tapered sole plates or other means.  Installation shall take place within the ambient temperature range specified in the contract documents.  Installation outside this range shall be accommodated by imposing the appropriate offset for the temperature at the time of installation, or by determining if excess capacity is available in the isolator to withstand the additional imposed thermal deformation.

Contractor shall provide a complete record of the location of each installed isolator, by serial number, to both the Engineer and the manufacturer.  

There shall be no obstructions, including bolt extensions, which prevent the isolators from deforming horizontally in any direction.  The area around each isolator shall be cleaned of all debris and construction material at the completion of the contract.
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