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Sensitive Wavelength Analysis on Track Geometric Irregularities

of 400 km/h High-speed Railway
YANG Jizhong' XIE Yi' PANG Ling' JIANG Peibin’ LING Liang’
(1. China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031, China;
2. Southwest Jiaotong University, Chengdu 610031, China)
Abstract; In this paper, we established a high-speed train-track coupling dynamics model considering flexible vehicle
bodies based on the theory of vehicle-track coupling dynamics, studied the influence of track geometric irregularities on
the dynamics performance for different types of high-speed trains, and discussed the sensitive wavelengths of track
geometric irregularities on 400 km/h high-speed railway. The results show that; (1) There are two ranges of sensitive
wavelengths for track geometric irregularities of 400km/h high-speed railway, where the sensitive wavelengths of the
short-wave range are mainly related to the flexible mode of the EMU car-body, and the sensitive wavelengths of the
medium and long-wave ranges are mainly related to the rigid mode of the EMU vehicle system. (2) Due to the difference
in suspension parameters, high-speed trains of different models are much different in the sensitive wavelengths for the
same type of track geometric irregularities. All types of high-speed trains operating on the same line shall be considered
when maintenance rules are developed. (3) The sensitive wavelengths vary with types of track geometric irregularities.
Thus, proper management criteria of sensitive wavelengths shall be developed based on different types of track geometric

irregularities.
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