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Study on Dynamic Responses of Bridges
Using High-speed Railway Vehicle Models
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Abstract

In this study, to investigate a better analytical model for the estimation of the dynamic responses of
high-speed railway bridges to moving vehicles, the high-speed réilway vehicle (power car of K-TGV)
is modeled as either 17- or 38-degree of freedom system and the results from two different vehicle
models are compared in various traffic and track conditions. The bridges of prestressed concrete box
girder (40m simple span and 25-40-25m 3-span continuous types) are modeled with 3 dimensional
frame elements. Track irregularity is assumed to be a stationary random process based on the given
spectral density function. Based on the results of this study, the superiority and necessity of the
38-degree of freedom model is proven, especially when the train is traveling at high speed on the
bridges with the camber or creep deflection, or the track roughness. The overturning effect of the car
body due to the braking friction of wheels is found to be remarkable.

Keywords ' high-speed railway vehicle, power car, dynamic response, overturning effect
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