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Vibration of Steel Composite Railway Bridges
under High Speed Train
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ABSTRACT : The influences of high speed train on the dynamic responses of
steel composite railway bridges are investigated. The bridge system which has
two I-girder and several cross beams is modeled with plate and frame
elements. With assumption of concrete slabs are fully connected with steel
girders, the offset between slabs and girders is modeled using constraint
equation. The track system is modeled using beams on elastic foundation
theory. And, the TGV train model is developed in 2-dimension considering
bouncing and pitching motion. And, braking action of vehicle is considered
using speed dependent braking function. To investigate the behavior of
bridges due to moving trains, parametric studies on the variation of natural
frequency of bridge, speed parameter, vehicle modeling method, braking

action of train, etc. are performed.
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Power Car Motorized Trailer Intermediate Carrying
Motor Bogie Motor Bogie Bogie
Mass of the Body (kg) 54960 48411 26000
Primary sprung mass per bogie (kg) 2420 2514 3050
Unsprung mass per axle (kg) 2050 2050 2000
Primary vertical stiffness per axle box 1250 1250 825
(kN/m)
Secondary vertical stiffness per bogie
side (kN/m) 1270 400 300
Primary vertical damper setting per 10 10 6
axle box (kN.s/m)
Secondary damper setting per bogie
side (kN.s/m) 20 20 20
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