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Dynamic Behaviors of a Bridge under Seismic Excitations Considering
Stiffness Degradation with Various Abutment-Soil Conditions
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ABSTRACT

The seismic behaviors of a bridge system with several simple spans are examined to see the effects
of the longitudinal stiffness degradation due to abutment-soil interaction. The abutment-backfill system is
modeled as one degree-of-freedom-system with nonlinear spring and linear damper. Various soil
conditions surrounding the abutment such as loose sand, medium dense sand, and dense sand are
considered in the bridge seismic analysis. The idealized mechanical model for the whole bridge system is
modeled 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 stiffness of the abutment is found to be rapidly reduced at the
beginning of the earthquakes, and to be converged to constant values shortly after the displacement
approaches to the predefined critical values. It is observed that the maximum relative distances and
maximum relative displacements are generally increased as the relative density of a soil decreases. As
the peak ground acceleration increases, the response ratio of the case considering stiffness degradation to
the case considering constant stiffness decreases.
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