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EFFECTIVENESS OF SEISMIC RESPONSE ANALYSIS OF RAILWAY BRIDGE
BY REPLACING GROUND AND STRUCTURE WITH NONLINEAR 2DOF
SYSTEM

Kimitoshi SAKAI and Meguru ONODERA

Nonlinear dynamic analysis method is proposed to calculate the seismic response of a railway bridge, in
which the ground and the structure are replaced by 2DOF system. In the proposed method, the push-over
analysis of the ground and the structure is conducted respectively. Based on these results, the ground and
the structure are replaced by SDOF system. By coupling the two SDOF systems, it is possible to conduct
nonlinear dynamic analysis by using 2DOF system. The effectiveness of the proposed method was
confirmed by applying it to a railroad pier and comparing the results with those of a dynamic analysis using
MDOF system. In addition, a method to improve the accuracy of the nonlinear response spectrum method,
which enables simple evaluation of seismic response values of railroad structures, was also investigated.
This method is effective as a method for calculating seismic response values for seismic design because the
evaluation takes into account the period and strength of the ground and the structure.

13



