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Parametric study on ductility behavior of partially concrete-filled
steel box-section bridge piers
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(1. Dept. of Civil Engineering, School of Naval Architecture, Ocean and Civil Engineering, Shanghai JiaoTong University,
200240 Shanghai, China;2.Technical Center, Shanghai Xian Dai Architectural Design Co., Ltd, 200041 Shanghai, China)

Abstract; To investigate the ductility behavior of partially concrete-filled steel box-section bridge piers
subjected to a constant vertical load as well as cyclic lateral loads, a three-dimensional elastic-plastic finite
element formulation is proposed for numerical simulation. By comparing the lateral load-lateral displacement
hysteretic curves and failure modes of numerical results with experimental results, the proposed finite element
analysis method is verified to be accurate and effective. 56 analytical models are established with four variable
parameters, i.e., flange plate width-thickness ratio, column’s slenderness ratio, filled-in concrete ratio and
axial load ratio. A summary of possible failure modes is given as follows. For pure steel piers, local buckling
occurs near the bottom of the specimen. For partially concrete-filled steel piers, local buckling usually occurs
at the upper plate adjacent to filled-in concrete in the case of small filled-in concrete ratio. With the increase of
filled-in concrete ratio, local buckling will appear near the bottom of the specimen. Finally, the ultimate
strength and ductility behavior of partially concrete-filled steel bridge piers are investigated on the basis of four
variable parameters mentioned above.

Keywords: partially concrete-filled steel bridge pier; numerical simulation; failure mode; ductility behavior
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