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Dynamic Response Changes of Vehicles under the Action of Roadbed Frost Heave

SHU Chengxing
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Abstract: Under the effect of roadbed frost heave, ballastless tracks produce unevenness and damage instability, leading to negative
dynamic response of running vehicles and seriously affecting the smooth operation of trains. Based on the numerical analysis model of
roadbed frost heave, the influence of vehicle dynamic response under roadbed frost heave is studied. Based on the numerical analysis
model of subgrade frost heave, the effect of vehicle dynamic response on subgrade frost heave is studied. The results show that: (1)
The maximum vertical force of wheel-rail increases exponentially with the increase of frost heave, the vertical vibration acceleration of
vehicle body also increases gradually, and the vertical stability index of vehicle body increases from 1.70 index to 2.56 index; (2) With
the increase of frost heave wavelength, the maximum vertical force of wheel and rail, the vertical vibration acceleration of vehicle
body and the vertical stability index of vehicle body gradually decrease; (3) Frost heave wave number has no effect on the vertical
force of wheel and rail, the vertical acceleration of car body increases first and then remains unchanged, and the vertical stability index

of car body increases exponentially with the increase of frost heave wave number.
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