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Experiment-based Study: Small Model on Impact Factor of Vehicle
Bumping at Bridge Expansion Joint

LIN Yun, ZHANG Wei, DING Yong"
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: When a vehicle traversing a bridge expansion joint, the vehicle bumping occurs and the impact load
of the tire is the main cause of the damage of the bridge structure. In this study, the vehicle model composed of
elastic tire and rigid body is established, and the bridge model is represented by U-bar of aluminum alloy. Using
a step motor control system to drag the vehicle at a constant speed, the local and global impact of the vehicle
crossing the bridge expansion joint is investigated experimentally. The effect of local impact is represented by
dynamic load of front tire while it is running over the expansion joint, and that of global impact is represented by
the dynamic deflection at the middle span of bridge model. The experimental results indicate that the local
impact is significant from the vehicle bumping at the expansion joint, but the global impact is not obvious. In
addition, the effect of the width of expansion joint, the velocity and the mass of vehicle on the impact load are
also discussed.

Key words: vehicle model; bridge model; dynamic wheel load; middle span deflection; impact factor



