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Cause analysis of cracks in prestressed cable-stayed bridges with

CDEM

GAN Jianfeng', ZHONG Yunping', RAO Fagiang', QIN Kaigiang’, CAO Ruyang’, ZHANG Yiming’

1. Guangzhou Daguang Expressway Co., Ltd., Guangzhou 510900, China

2. National Engineering Research Center for China Highway Bridge Construction Co., Ltd., Beijing 100088, China

3. School of Civil Engineering and Transportation, Hebei University of Technology, Tianjin 300401, China

Abstract Prestressed cable—stayed bridges are prone to crack due to various loads and temperatures. The traditional finite
element method can not accurately describe the generation and expansion of cracks. In this paper, numerical simulation of a
prestressed bridge panel is carried out to analyze the origin and long—term evolution of cracks based on the continuous—
discontinuous element method and multi—physical field coupling. The results show that the gravity of the bridge panel itself, the
cable force and the degree of bending and straightness of the bridge are not the main reasons for cracks of the bridge and that
the prestress of the reinforcement hinders the cracks to a certain extent. The long—term cyclic effect of temperature plays a
leading role in the initial crack of the bridge panels, and repeated loading of vehicle dynamic load in the later period makes the
initial cracks further expand. The research results of this paper can provide a certain theoretical reference for analyzing causes of
bridge cracks.

Keywords prestressed cable—stayed bridge; CDEM; multiple physical field coupling
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