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Seminar Introduction
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X An approach that useypical bridgebearings as
fuses to limit the forces transmitted from the
superstructure to thesubstructure during a
seismic eventwhile accommodating the
displacement demands

x Differs fromclassicaseismic isolation in that it:
» Doesnot require a complex desigirocess
» Does not require special components
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Background

U Wide range of seismic
hazard in the state of lllinois
(lower probabllity events
may be gquite severe, even
though higher probability
events are not)

U IDOTEarthqguake Resisting
System (ERS):
X Recentlydeveloped &
adopted design approach

tailored to typical lllinois
(Tobias et al. 2008) bridgetypes
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IDOT Earthguake Resisting Syster

U Primary objective: Prevention of span loss

U Three levels of design and performance:

X Level 1¢ Connections between the superstructure and
substructures are designed to provide a nominal fuse capa

x Level 2 Qufficient seat widths at substructures are prO\fidve(
02 Fftft26 FT2N adzy NBaliNI AYySR.

x Level 3 Some plastic deformation in substructure and
foundation elements may be allowed



Typical lllinois Highway Overpass Bri
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5




Research Overview

U Objective: To calibratand refine the IDOERS

U Tasks:
x Conductfull-scale tests of typical bridgeearings
x Develop bridge system numerical models
X Conduct bridge system parametric studies
X Develop recommendation®r seismic design of
bridges using the quassolation philosophy
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Experimental Program
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x Type | bearings: bearings with an elastomer to concrete sliding surface
Type Il bearings: elastomeric bearings with PTFE sliding surface
L-shaped retainers: designed to limit transverse service load deflections
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Characterization of IDOT Bearing
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Experimental Setyp
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Tvype | Longitudinal Cyclic Tests

U Typel displacemenbasedprotocol for quasi
static (QS) cyclic tests, which were run in additi
to monotonic & increased strain rate (ISR) tests
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Type | Longitudinal Cyclic Tests

7in.x 12 in. elastomer; h,=1.875in.; ( = 200 psi




Type | Longitudinal Cyclic Tests

(O

5
2
-
X
o
2
(+]
L
I
c
[e]
N
<]
T

Horizontal Displacement (in)

13



