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Analysis of Vehicle-Track-Bridge Coupling Vibration for the
U-shaped Girder in Urban Rail Transit
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( 1. Engineering Research Center of Railway Environment Vibration and Noise,
Ministry of Education, East China Jiaotong University, Nanchang 330013, China;
2. Department of Civil and Architecture Engineering, Beijing Jiaotong University,
Beijing 100044, China )

Abstract : A three-dimensional model for vehicle-track-bridge coupling vibration simulation is established by Simpack
code based on multi-body dynamics and finite element method. The vertical and lateral vibration of the U-shaped girder and
track structure is analyzed when the train is traveling through the bridge. The influence of parameters of fasteners, elastic
supports under the track plate and the supports of the girder on the vibrations of the U-shaped girder and the railroad
structure is analyzed. And the reasonable range of each parameter is presented. The results show that when the train is
traveling through the bridge at 80 km/h speed, the first order mode has the largest contribution to the local vibration of the U-
girder. Under the excitation of track irregularity, the higher order mode can be stimulated readily so that the local vibration of
the U-girder aggravates. The lateral vibration at the flange of the girder cannot be ignored, and the vertical vibration of rail
and track plate should be focused on. Based on the calculation results, the vertical stiffness of the fasteners should be within
the range of 20 MN/m-50 MN/m, the vertical stiffness of elastic support under the track plate should be within the range of
1.0x10° MN/m-1.5%10° MN/m, and the vertical stiffness of support of the U-girder should be within the range of 3x10°
MN/m**x10° MN/m.

Key words : vibration and wave; coupled vibration; U-shaped girder; track structure; multi-body dynamics
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