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EVALUATION ON SEISMIC PERFORMANCE OF HIGHWAY BRIDGE
CONSIDERING FRACTURE OF RUBBER BEARINGS

Taiji MAZDA, CHOI Joon-Ho, Yoshifumi UNO, Yasunobu ASAKURA,
Yuichiro KOMINAMI and Hiroki AKINAGA

In Kobe earthquake, inertia force of upper structure induced by the earthquake was concentrated to the
pier with fixed bearings. So the pier with fixed bearing had heavy damage. Based on the experience of
this damage, adoption of natural rubber bearing for highway bridges to distribute inertia force of upper
structure was increased. On the other hand, The 2011 off the Pacific coast of Tohoku Earthquake was oc-
curred on March 11™. Several natural rubber bearings of viaduct in Tohoku district were fractured due to
this earthquake. This type of damage was the first experience in Japan. In this research, three spans
contiuous plate girder bridge with reinforce concrete piers was selected as structure for examination. Nat-
ural rubber bearings were set up on the top of earch pier. Natural rubber bearing is modeled as linear
stiffnes in seismic design in japan. But, from the result of past research, it was clear that the stiffness of
natural rubber bearing had a dependency of shear strain.Harding of horizontal stiffness was considered in
analytical model of dynamic response analysis. And the fracture model of natural rubber bearing was
proposed in this research. Observed record of nearest point to damaged highway bridge in Sendai was se-
lected as seismic input motion. There are four natural rubber bearings on the top of earch pier. Total of
natural rubber bearings is sixteen. Fractured natural rubber bearings ware assumed as 25%, 50% and 75%
of total. From this analysis, response of the highway bridge considering hardening and fracture of natural
rubber bearings was made clear.
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