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Seismic Analysis model for Irregular Bridge Bents
Considering Shear Failure of the Piers

SUN Zhiguo' LI Hongnan®  SI Bingjun® CHEN Can®  WANG Dongsheng’
(1. Institute of Disaster Prevention Sanhe 065201 China; 2. Faculty of Infrastructure Engineering Dalian University of

Technology Dalian 116024 China)

Abstract

Seismic analysis model for irregular bridge bents considering shear failure of the piers was
built based on OpenSees platform. The seismic analysis model for the bents consisted of fiber
beam-column element that connected in series with shear spring and rotational spring elements.
Fiber beam-column element was used to model the flexural deformation of the piers and cap
beams while shear and slip deformation of the piers were modeled by shear spring and
rotational spring elements respectively. A shear failure model relates shear failure to circular
pier end rotation was derived based on collected test results and numerical analysis and the
model was used to monitor shear failure initiation of the bridge piers in the seismic analysis
model for irregular bridge bents. Before shear failure the seismic behavior of the pier was
dominated by flexural response. Once shear failure was detected the seismic analysis model
initiated lateral-strength and stiffness degradation. At last the hysteretic behavior of 3 irregular
bridge bents under bridge transverse seismic action are simulated by the proposed seismic
analysis model and the strength and stiffness degradation of the bents as a result of the pier
shear failure could be predicted. The model would provide references for seismic analysis of
irregular bridges.

Keywords: seismic design of bridges; irregular bridge bents; flexural-shear analysis; shear

failure of the piers; OpenSees



