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COUPLING VIBRATION ANALYSIS OF WIND-TRAIN-BRIDGE SYSTEM
CONSIDERING GEOMETRIC NONLINEARITY OF BRIDGE

WANG Shao-qin, XIA He , GUO Wei-wei, DU Xian-ting

(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract:

Taking into account the geometric nonlinearity of structures, the dynamic analysis model for

long-span bridges under train and wind actions is established. A long-span continuous steel trussed bridge is taken

as an example to analyze the load effects of static wind and buffeting wind, the influence of wind velocity and

train speed and the effect of geometric nonlinearity. The results show that the wind loads should be considered in

analyzing the train and bridge system; the geometric nonlinearity affects greatly the maximum deflections of

bridge, but it does not change the tendency of displacement histories; both wind velocity and train-speed have

great influence on the maximum deflection of the bridge.
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Fig.1 Model of wind-train-bridge system
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Fig.2 Process for solving the nonlinear wind-train-bridge system
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Table 3 Maximum bridge deflection vs wind velocity
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