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Fig.1 Overall arrangement of bridge structure
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Fig.2 Cross section layout of main girder
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Fig.3 Vehicle model for a four-axle locomotive
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Tab.1 Train safety, running stability and comfort index
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Tab.2 First five natural frequencies and mode shapes
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Fig.4 First five natural frequencies and mode shapes
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Tab.3 Train formation and calculation conditions
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Tab.4 Maximum value of vibration responses

of the locomotive
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Coupling Vehicle-Bridge Vibration Analysis of Collaborated System with Cable-Stayed
Bridge and T-shape Rigid Structure on High Speed Railway

LUO Hao', GUO Xiangrong’, TANG Junfeng’, YUE Jian', LIU Ze'

(1. School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China; 2. School of Civil Engi-
neering, Central South University, Changsha 410075, China)

Abstract; A finite element analysis model for space vibration of the train and the collaborated system with ca-
ble-stayed bridge and T-shape rigid structure was established. The coupled equations of motion were presented
for the vehicle-bridge system on the basis of a corresponding assumption on the wheel-track interaction both in
lateral and vertical directions. Taking the track irregularity samples based on German low disturb track spectra
as excitation, the space vibration responses were analyzed when the train ran through the collaborated system
with cable-stayed bridge and T-shape rigid structure at different speeds. Numerical results show that the mod-
els of the first two orders of the collaborated system with cable-stayed bridge and T-shape rigid structure are
bending in lateral. It follows that the lateral rigidity is smaller than the vertical rigidity. The collaborated sys-
tem with cable-stayed bridge and T-shape rigid structure has bigger vertical stiffness while calculating the natu-
ral frequency. The ratio of dynamic deflection to bridge span is 1/5440:. as the German ICE3 train runs
through the bridge, the space vibration responses are the highest. All the dynamic indices of the vehicle on the
bridge are with in the range of the allowable values. The ride comfort indices all achieve the good standard,
thus can well satisfy the high speed train passage.

Key words: cable-stayed; T-shape rigid; train; natural frequency; coupling vehicle-bridge vibration



