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An Analytical Model for Lead Rubber Bearings under Bi-directional and Multi-cyclic
Deformation

Sachie Kotsuki, Yoshihisa Kitamura, Manabu Uchiyama, Akira Fukukita and Kazuhiko Isoda
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In this study, an analytical model is developed for the lead rubber bearing (LRB), a type of seismic isolation device
with a damping function. The proposed model is able to analyze the behavior of LRBs under severe stress conditions,
including bi-directional, large, or multi-cyclic deformations, making it useful for the response analysis of seismically
isolated buildings during long-period, long-duration earthquakes. The constitution of the proposed model is
described and its validity confirmed by comparing model outputs with the results of horizontal bi-directional
loading tests on LRBs. Seismic response analysis is also conducted to examine the influence of bi-directional and

repetitive LRB deformation on the behavior of seismically isolated buildings.
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