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Abstract: In order to research the vibration characteristics of vehicle-bridge system and driving safety
characteristics of vehicle in wind-vehicle-bridge coupling system, and get the critical wind speeds driving
safety when vehicle passing long-span bridge, the aerodynamic characteristics of vehicle, the vibration
characteristics of vehicle-bridge system and the driving safety characteristics of vehicle when vehicle driving
on long-span cable stayed bridge are studied. The influences of driving speed, road condition and wind angles
on the critical wind speed for driving safety under wind load are analysed. The coupling vibration of vehicle-
bridge system will cause the change of surrounding wind field characteristics, which will cause the change of
force status of the vehicle-bridge system at the next moment. Considering interactions among vehicle moving ,
vehicle-bridge vibration and surrounding wind field, based on the two-way fluid-solid coupling numerical
simulation, the 3D coupling vibration numerical analysis model of wind-vehicle-bridge system is established.
By 3D numerical analysis on the wind-vehicle-bridge system, the critical overturning and sideslip wind speeds

of vehicle running on long-span bridge under different conditions are obtained respectively. The result shows
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that (1) the two-way fluid-solid coupling based numerical simulation can more accurately simulate the wind-
vehicle-bridge coupling vibration system; (2) the vibration characteristics of vehicle running on bridge under
wind action are mainly decided by vehicle-bridge system, and the vibration characteristics of vehicle-bridge
system is influenced by natural wind load; (3) the overturning moment coefficient and the lateral force

coefficient are not necessarily the maximum values, and the vehicle running on long-span bridge under cross-

wind excitation is not necessarily the most unfavorable status.

Key words. traffic engineering; driving safety;
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Tab.1 Comparison of bridge aerodynamic coefficients
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obtained by numerical simulation and wind tunnel test
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