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Seismic Behavior Analysis of a Bridge Considering Stiffness
Degradation due to Abutment-Soil Interaction
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ABSTRACT

Longitudinal dynamic behaviors of a bridge system under seismic excitations are examined with
various magnitudes of peak ground accelerations. The stiffness degradation due to abutment-soil
interaction is considered in the bridge model, which may play the major role upon the global dynamic
characteristics. The idealized mechanical model for the whole bridge system is proposed by adopting
the multiple-degree-of-freedom system, which can consider components such as pounding phenomena,
friction at the movable supports, rotational and translational motions of foundations, and the nonlinear
pier motions. The abutment-soil interaction is simulated by utilizing the one degree-of-freedom system
with nonlinear spring. The stiffness degradation of the abutment-soil system is found to increase the
relative displacement under moderate seismic excitations.
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