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Study on Influence of Rail Modal Order on High Frequency Dynamic

Response of High Speed Railway Wheel-rail System
WEI Kai WANG Ping NIU Penghbo
(Southwest Jiaotong University, Chengdu 610031, China)

Abstract;In order to calculate the high-frequency dynamic response of high-speed railway wheel-rail system more
accurately, the effect of rail modal order on the high frequency dynamic response of wheel-rail system is studied based on
the vehicle-track vertical coupled dynamic model considering the amplitude-frequency variation dynamic properties of
fastening pad in this paper. The results show: (1) When the amplitude-frequency variation model is used for the
fastening pad, the modal mode of the traditional rail (0.5 times the number of fasteners) would cause the maximum
value of the wheel-rail force, the wheelset acceleration and the rail acceleration time domain results to be large; (2) The
value of the modal order of the rail had little effect on the dynamic simulation results of the wheel-rail system in the low-
frequency range; In the main frequency range of the middle and high frequency bands, the dynamic response amplitude
of the wheel-rail system gradually decreased as the modal order of the rail increased; (3) According to the calculation
results of wheel-rail system in time-frequency domain, it was suggested that the rail modal order should be at least equal
to the total number of fasteners in the track structure in order to accurately calculatethe high-frequency dynamic response
of high-speed railway wheels and rails when the amplitude-frequency variation model is used for the fastening pads.
Key words : high-speed railway ; rubber pad mechanical model; rail modal; high frequency vibration
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