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A simple elastoplastic second-order seismic response prediction method for
steel bridge piers with isolation bearings
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A simple, yet accurate elastoplastic second-order seismic response prediction
method is presented for a steel bridge pier with an isolation bearing on its top.
The method forms an application of the ESDOF method, proposed by one of the
authors, to predict seismic responses of steel frame structures. The original
structure (MDOF) is first replaced by an equivalent single-degree-of-freedom
(ESDOF) system through a pushover analysis. Then the response of the
replaced ESDOF system is numerically computed for a given earthquake
motion, transforming back to those of MDOF. A special model is mtroduced for
the isolation bearing to take into account the P-A effect due to its large lateral
displacement. The proposed method has been demonstrated to be a very
accurate method when compared with some pseudodynamic test results.
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