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Dynamic signatures method for analysis of vehicle-bridge resonance

ZHANG Tian , XIA He , GUO Weiwei
(School of Civil Engineering, Beijing Jiaotong Uninersity, Beijing 100044, P. R. China)

Abstract: The dynamic behavior of railway bridges (dynamic deflection and acceleration) is one of the
running safety control indices for high-speed trains. Therefore, the dynamic behavior of railway bridges is
studied based on the concept of the dynamic signatures of the train and the bridge. By simplifying the train
excitation as a series of moving concentrated forces, the mathematical expressions of the dynamic signatures
of the train are obtained through theoretical derivations, and then a method is presented for calculating the
resonance speed of trains and the maximum vertical acceleration of the bridge. With this method, the
dynamic responses of the simple supported bridge can be calculated quickly. The feasibility of this method
is validated through some examples, in which the resonance mechanism of train-bridge system and the
influencing factors are investigated. In addition, the effect of high frequency components to the bridge
acceleration is also analyzed.
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