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Vertical Vibration Control of High Speed Train-Steel Arch

Bridge using Vibration Control Device
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ABSTRACT

This paper presents passive vibration control method to suppress train-induced vibration on
a long-span steel arch bridge. According to the train load frequency analysis, undesirable
resonance of a bridge will occur when the impact frequency of the train axles are close to the
modal frequencies of the bridge. Because the first mode shape of the long-span steel arch
bridge may take anti-symmetric shape along the bridge direction, however, the optimal control
configuration for resonance suppression should be considered carefully. In this study,
bridge-vehicle element is used to estimate the bridge-train interaction precisely. From the
numerical simulation of a 100m steel arch bridge under TGV-K train loading, dynamic
magnification influences are evaluated according to vehicle moving speed and efficient control
system with passive dampers are presented in order to diminish the vertical displacement and

vertical acceleration.
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