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Energy Mechanism of Vehicle—highway Bridge Dynamic Interaction
under Earthquake
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2. Shanghai Municipal Engineering Design Institute (Group) Co. Ltd. , Shanghai 200092, China]

Abstract: Due to the complexity of seismic coupling between vehicles and highway bridges, current research on
the mechanism of vehicle=bridge interaction under seismic action is relatively scarce, leading to diverse
specifications about whether live load should be taken into account in national seismic bridge design codes. Existing
studies have shown that vehicles possibly would produce beneficial effect on bridge seismic responses in one
circumstance but adverse effects in another. The simulation of contact behaviors between vehicle and bridge is
simplified in this study. On this basis, the mechanism of vehicle=bridge interaction is analyzed thoroughly by
employing the energy method. Analysis results demonstrate that the impact of vehicle—bridge interaction on
horizontal energy input to the bridge is negligible. However the interaction can reduce the total energy input to the
bridge in the vertical direction, therefore reducing the vertical seismic responses of the bridge, while input energy to

the vehicle’ s vertical direction comes mainly from the bridge’s vibration. On the other hand, the smaller the vehicle
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mass, the greater the horizontal input energy to the vehicle caused by bridge vibration.

Key words: vehicle-bridge coupling; energy method; tuned—mass damper; seismic design of bridges; contact
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