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Dynamic Behaviors of the Simply Supported Bridge System
under Seismic Excitations Considering Pounding Effects
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Abstract

The longitudinal dynamic behaviors of the bridge system consisting of multiple simply supported
spans under seismic excitations are examined considering pounding effects. The pounding phenomena
between adjacent girders, which may consequently result in the span collapses, are modeled by using
the multi-degree-of-freedom system.  The inelastic behavior of the RC pier is also considered by
adopting the hysteresis loop model and the P-§ effect. Motions of the foundation and abutment are
also considered, but the local damage resulting from the girder pounding assumed to be negligible.
The developed model is found to give the appropriate information of the dynamic characteristics of the
bridge behavior. It is observed that the pounding effect becomes significant as the peak acceleration of
the seismic excitation increases. Under minor earthquakes, the pounding tends to increase the relative
displacements, while under strong earthquakes, it tends to decrease the relative displacements by
restricting the longitudinal girder motions. Therefore, it is suggested that the pounding effects should
be considered in the analysis of the relative displacements of the longitudinally adjacent girder motions.
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