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Absract: The scour effect will weaken the lateral support of the bridge foundation, which reduces the
structural stiffness, and thus it will affect the dynamic characteristics and seismic performance of the
bridge structure. Therefore, it is necessary to study the seismic performance of the bridge considering
scour effect. A three-span continuous beam bridge on the Sichuan-Tibet route was used as an exam-
ple, and the finite element model of the bridge was established by SAP2000. The m method was used
to simulate the pile-soil interaction. The influence of scouring depths on the dynamic characteristics of
the bridge structure was discussed. The curvature ductility was selected as the damage index of the
pier and pile foundation. The incremental dynamic analyses were used to obtain the peak curvature of

the pier and pile foundation under different lateral ground motion intensities considering the material
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and geometric nonlinearity. The seismic fragility curves of the pier and pile foundation under the slight

damage, medium damage, severe damage, and complete damage state were established under differ-

ent scouring depths, respectively. The results show that the scouring effect will increase the natural vi-

bration period of the bridge structure; the seismic damage probability of the pier reduces with the in-

crease of scouring depths; when the scouring depth is small, the seismic damage probability of the pile

foundation increases with the increase of scouring depths. When the scouring depth exceeds a certain

value, the seismic damage probability of the pile foundation may reduce.

Keywords: scour effect; dynamic characteristics; seismic fragility curves; pier; pile foundation
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Table 1 Curvature ductility of the pier
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Table 2 Curvature ductility of the pile foundation
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Table 3 Parameters of the probabilistic model of the pier

i s

PR /m a b Ak g
0 2.130 8 1.446 8 0.8307
1 1.804 0 0.8825 0.8352
2 1.504 2 0.408 9 0.857 9
3 1.358 2 0.122 4 0.872 1
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Table 4 Parameters for the probabilistic model of the pile

foundation
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