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Research on Seismic Response of Double Thin-walled Pier Continuous
Rigid-frame Bridge with High-pile Foundation

YANG Xiutao
(Henan Zhonggong Design and Research Institute Co., Ltd., Zhengzhou 450018, China)

Abstract: To explore the seismic response mechanism of double thin-walled pier continuous rigid-frame bridge with
high-pile foundation, a finite element model of a four-span double thin-walled pier continuous rigid-frame bridge is
established on the OpenSees platform to carry out the nonlinear dynamic time-history analysis. By comparing with the
model without considering the high-pile foundation pier, the influence of the high-pile foundation pier on the seismic
performance of the bridge is obtained. By comparing the results of calculating the bending moment curvature of pile
foundation section with the Xtract program, the failure mode of the bridge with high-pile foundation is obtained. The
results show that: (1) The period value of each stage of the bridge with high-pile foundation is increased to different
degrees, and the structural flexibility is increased significantly. (2) Under the action of earthquakes, the longitudinal and
lateral displacements of the bridge superstructure are large and close in amplitude, and the bending moment at the base
of the pier is greatly reduced. The longitudinal displacement of the base slab is obviously greater than the lateral
displacement. (3) The seismic internal force response of the inner leg of the bridge side pier is the largest, followed by
the middle pier, and the outer leg of the side pier is the smallest. (4) The high-pile foundation with pile group is not
prone to axial compression failure under earthquake action. However, the plastic hinge may appear at the top of corner
pile under the action of large earthquake, which affects the normal operation function of foundation.

Keywords: high-pile foundations; double thin-walled piers; incremental dynamic analysis; seismic response; continuous
rigid-frame bridge
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