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Study on the methods for the structural control of bridges against extreme
seismic actions beyond the design assumptions
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Numerical analyses of the nonlinear seismic response of bridge models and
soil have been conducted, focusing on the bi-directional horizontal seismic motion and multiple
seismic actions as extreme seismic actions not assumed in the seismic design.

In particular, in the analysis of seismic isolation and vibration control bridges, the maximum
response displacement tended to be the largest for both bearings with coupled nonlinear response in
the horizontal plane and bearings with circular trajectory input in the bi-direction. In other
words, the bi-directional input with circular trajectory may provide a safer design for seismic
design of seismically isolated bridges. In addition, a unidirectional seismic control damper, such
as a cylinder damper, can be placed in two orthogonal directions, making the structure less
susceptible to the effects of the bi-directional horizontal input.
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