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Computation of dynamic strength of modular bridge expansion joint and
analysis of influencing factors

ZOU Yu-ying', LU Jun-ping?, DING Yong'", YU Dan-bo', LU Jian-hua’
( 1.Faculty of Architectural, Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China;
2.Zhejiang Linjin Expressway Co. Ltd., Hangzhou 310000, China;
3.Ningbo Roaby Technology Industrial Group Co. Ltd., Ningbo 315800, China )

Abstract: To analyze the damage mechanism of bridge expansion joint under the impact load of vehicles, a
finite element model is established for the modular expansion joint commonly used in bridge engineering. The
method for calculating the dynamic response under the impact load of the wheel as well as the analysis method
of structural pulse strength under asymmetrical cyclic load are proposed. The dynamic strength of the typical
RBM160 bridge expansion joint is calculated, and the influencing factors are analyzed. The results show that: (1)
The maximum dynamic stress lies at the middle of the center beam and the weld between the center beam and
the transverse beam. Such calculation result is consistent with the common damage positions of the expansion
joint in the actual projects; (2) The maximum stress of the structure under the combined effect of horizontal and
vertical wheel loads is significantly greater than that of the vertical wheel load, indicating that the horizontal
wheel load has a great influence on the damage of the expansion joint; however, there is a difference between the
domestic and foreign specifications regarding the value of the horizontal wheel load, and the maximum stress of
the expansion joint obtained from this difference is great; (3) The maximum stress of the expansion joint
increases with the increase of the vehicle speed; as such, by limiting the vehicle speed, the maximum stress of
the modular expansion joint can be controlled and the safety of the structure can be ensured; (4) The weld
between the center beam and the transverse beam is the weakest part of the structure of the expansion joint, the
maximum stress of this part is related to the fullness of the weld, and it can be reduced by optimizing the fullness
of the weld to improve the structural safety.

Key words: modular bridge expansion joint; horizontal wheel load; impact load; finite element; dynamic
strength analysis



