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Theoretical Solution for the Dynamic Response of Simple-supported Beam
Bridge under Moving Load with Free Vibration and Damping Effect

ZHAN Chen-wen, DING Yong*, KONG Shu-qing, HUANG Jian-yuan
( Faculty of Architectural, Civil and Environment Engineering, Ningbo University, Ningbo 315211, China )

Abstract: The dynamic equation governing the vibration of the simple-supported beam under moving load is
presented for the analysis of the transient deflection of bridge under vehicle load, in which the damp effect and
free vibration are considered. The theoretical solution is validated by the dynamic finite element method. Using
the proposed method, the parameters affecting the impact factor of vehicle load is discussed, such as the velocity
of the vehicle, length of the bridge, construction material and damping. The results are informative in reducing
the vibration and noise of bridge structure.

K ey words. moving load; dynamical response; impact coefficient; bridge structure



