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A new method for dynamics modeling of ballastless track

HE Dan, XIANG Jun, ZENG Qing-yuan

(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: According to the structural characteristics of the ballastless track such as the Bogl slab track, a new dynamic
analysis model of the lateral finite strip and slab segment element was put forward. Both the motor car and trailers of the
high-speed train such as the China-star were modeled as the multi-body system with two suspensions. Based on the
principle of total potential energy with stationary value in elastic system dynamics and the rule of “set-in-right-position”
for formulating system matrixes, the vertical vibration equation set of the high-speed train and ballastless track
time-dependent system was established. The equation set was solved by Wilson-6 method. The vertical displacements of
the rail and the slab were obtained by the traditional static model and the dynamic analysis model of the lateral finite strip
and slab segment element respectively. And the comparison between the vertical static and dynamic maximum
displacements of the rail and the slab was made. The time history curves of the vertical vibration of the system were
obtained when the train runs at the speed of 200 km/h. The calculated results demonstrate that the vertical static and
dynamic maximum displacements of the rail and the slab are close and the values are in general range. All the calculated
results demonstrate the correctness and feasibility of the new model.
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Fig.1 Analysis model of lateral finite strip and slab segment

element for Bogl slab track
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Table 1 Basic dynamic parameters of Bogl slab track
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Table 2 Basic dynamic parameters of motor car and trailer of

China-star high-speed train
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Table 3 Comparison of maximum vertical displacement

calculated by model in this paper with one in Ref.[15]
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