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Influence of Bridge Pier Type on Vehicle-Bridge
Coupling Vibration Response of Long-span Highway
Continuous Rigid Frame Bridge

CHEN Shuisheng ,ZHU Zhizheng ,GUI Shuirong ,ZHAO Hui

(School of Civil Engineer and Architecture ,East China Jiaotong University , Nanchang,China,330013)

Abstract; A certain highway bridge in Guangdong province is studied in order to analyze the
influence of bridge pier type on the vehicle-bridge coupling dynamic response, and explore the
bridge pier form with less dynamic response. The three-axis vehicle was simplified into a three
dimensional spring-mass-damping system and the finite element model of the bridge was
established. Based on the modal synthesis method and Newmark-3 algorithm , the vibration response
of the bridge was calculated, and the influence of bridge deck roughness, vehicle uniform speed
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and acceleration , transverse bridge to the number of vehicles on the dynamic response of the bridge
was considered. The results show that the displacement response of the thin-walled hollow pier
bridge and the bending moment response of the four-column pier bridge are the largest, while the
displacement response and bending moment response of the double-thin-walled pier bridge are the
smallest. Compared with other pier types,the displacement response and bending moment response
of the double-thin-walled pier bridge are reduced by 67% and 100% respectively. Therefore, the
influence of pier type on the vibration responses of bridge is obvious, and the difference of
dynamic responses between different pier types is large. Among the three types of bridge piers, the
dynamic responses of the double-thin-walled pier bridge are the smallest, and the double thin-
walled pier can effectively reduce the dynamic responses.

Key words: continuous rigid frame bridge; bridge pier type; vehicle-bridge coupling vibration;
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Fig. 6 Maximum dynamic response of control section under acceleration of vehicle
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Table 1 Maximum dynamic response of the bridge under different working conditions
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