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Analysis of Dynamic Displacement Response of
Bridges under Vehicle s Impact

ZHOU Ziji, GAO Fangqing , MI Congcong

( School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China )

Abstract : With a quarter of the simplified vehicle and the damped simply supported girder bridge as the object, the
vehicle-bridge coupling dynamic model is established for analyzing the impact process between the vehicle and the bridge.
The numerical solution of vehicle-bridge coupling vibration response is obtained by using Newmark-f integral method. The
displacement responses of the vehicles under the conditions of different impact heights, impact positions on the bridge and
two vehicles impacts are derived. Characteristics of the vertical dynamic displacement of the bridge under the impact of the
vehicle jumping are discussed. The numerical analysis shows that the different heights of the vehicle jolting have little
influences on the peak value of the vertical displacement response. The vertical dynamic displacement of the bridge is
different when the vehicle jumps at different positions. Near the middle of the span, the influence of the vehicle jumping on
the vertical displacement of the front half-span is much larger than that of the rear half-span. While for the position far away
from the middle of the span, the dynamic displacement value of the front half-span of the bridge is close to that of the rear
half span. The maximum vertical dynamic displacement of the bridge demonstrates hysteresis characteristics. The influence
of different speed on the vertical displacement of bridge is different.

Keywords : vibration and wave; vehicle-bridge coupling vibration; vehicle impact; vertical dynamic displacement;
jumping height
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