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Investigation on ultimate behavior of rubber bearings and their seismic
verification method considering the interaction of piers and a superstructure under
bi-directional seismic excitations
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During the bi-directional shake table test, the rubber bearings installed in a
scaled 2-span elevated-girder bridge model exhibited rotational deformations and the variation of axial
forces that are ignored in the current seismic design. Due to these axial forces and rotational
deformations, the local stress and local strains in the rubber bearings may exceed the allowable limits
specified by the current design code. Then, bi-directional cyclic loading test was conducted on rubber
bearings by newly developed loading system. By making use of the test data obtained from the above tests,
a FE model with a nonlinear elastic constitutive relation was presented. This model appropriately
expresses the shear deformation of the bearings. However, there is still a room to improve the model by
considering the hysteretic behavior caused by the tensile stresses. Finally, it was observed by the shear
rupture test that the load carrying capacity of the bearings decreases under tensile axial force.
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