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Seminar Introduction

ü²Ƙŀǘ ƛǎ άǉǳŀǎƛ-ƛǎƻƭŀǘŜŘέ ǎŜƛǎƳƛŎ ŘŜǎƛƎƴΚ

×An approach that uses typical bridge bearings as 
fuses to limit the forces transmitted from the 
superstructure to the substructure during a 
seismic event, while accommodating the 
displacement demands

×Differs from classical seismic isolation in that it:

» Does not require a complex design process

» Does not require special components
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Background
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(Tobias et al. 2008)

üWide range of seismic 
hazard in the state of Illinois 
(lower probability events 
may be quite severe, even 
though higher probability 
events are not)

ü IDOT Earthquake Resisting 
System (ERS):

×Recently developed & 
adopted design approach 
tailored to typical Illinois 
bridge types



IDOT Earthquake Resisting System

üPrimary objective:  Prevention of span loss

ü Three levels of design and performance:

×Level 1 ςConnections between the superstructure and 
substructures are designed to provide a nominal fuse capacity

×Level 2 ςSufficient seat widths at substructures are provided 
ǘƻ ŀƭƭƻǿ ŦƻǊ άǳƴǊŜǎǘǊŀƛƴŜŘέ ǎǳǇŜǊǎǘǊǳŎǘǳǊŜ Ƴƻǘƛƻƴ

×Level 3 ςSome plastic deformation in substructure and 
foundation elements may be allowed
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Typical Illinois Highway Overpass Bridge
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Sample Prototype Bridge Elevation
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Research Overview

üObjective:  To calibrate and refine the IDOT ERS

üTasks:

×Conduct full-scale tests of typical bridge bearings

×Develop bridge system numerical models

×Conduct bridge system parametric studies

×Develop recommendations for seismic design of 
bridges using the quasi-isolation philosophy
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Experimental Program

ü vǳŀƴǘƛŦȅ άŦǳǎŜέ ōŜƘŀǾƛƻǊ ƻŦ ǘȅǇƛŎŀƭ L5h¢ ōǊƛŘƎŜ ōŜŀǊƛƴƎ ǎȅǎǘŜƳǎΥ

× Type I bearings: bearings with an elastomer to concrete sliding surface

× Type II bearings: elastomeric bearings with PTFE sliding surface

× L-shaped retainers: designed to limit transverse service load deflections

× Low-ǇǊƻŦƛƭŜ άŦƛȄŜŘέ ōŜŀǊƛƴƎǎ ǿƛǘƘ ǎǘŜŜƭ pintlesand anchor bolts

Elastomeric bearing (w/ 
steel shims) on concrete 
(Type I)

Elastomeric bearing with 
PTFE sliding surface (Type II)

Low-profile fixed 
bearing
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Characterization of IDOT Bearings
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Experimental Set-Up
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Horizontal Actuator (stroke = +/- 15ò)

Pair of vertical actuators, to 

maintain constant vertical load with 

varying horizontal bearing position

Concrete Pad (simulates 

substructure surface) Bearing Specimen
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10

Horizontal Actuator (stroke = +/- 15ò)

Pair of vertical actuators, to 

maintain constant vertical load with 

varying horizontal bearing position

Concrete Pad (simulates 

substructure surface)

Bearing Specimen



Type I Longitudinal Cyclic Tests
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üType I displacement-based protocol for quasi-
static (QS) cyclic tests, which were run in addition 
to monotonic & increased strain rate (ISR) tests



Type I Longitudinal Cyclic Tests
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7 in. x 12 in. elastomer;  hrt = 1.875 in.;  ů= 200 psi 

psi



Type I Longitudinal Cyclic Tests

13


