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Study on Dynamics of Vertical Design Load for Trains on Ballastless

Track of 400 km/h High-speed Railway
YAO Li' ZHU Shengyang” WEI Qiangwen LUO Jun’ WANG Kaiyun’
(1. China Railway Eryuan Engineering Group Co. , Lid. , Chengdu 610031 ,China;
2. Southwest Jiaotong University, Chengdu 610031, China)
Abstract; With the improvement of the design speed of high-speed railway, the wheel-rail interaction is intensified,
which brings higher requirements for the structural design of ballastless track. Based on the vehicle-track coupling
dynamics theory, the vertical design load of ballastless track is studied in this paper for the 400 km/h high-speed
railway. The flat damages are described with the methods of impact speed and wheel center trajectory, and the welds are
described with the method of short-wave irregularity. The two special working conditions, namely wheel flats and rail
welds, are investigated respectively, and the value for the dynamic load factor of vertical design load is suggested based
on the dynamics calculation results. The calculation results show that; (1) The dynamic load factor of vertical design
load for ballastless track of the 400 km/h high-speed railway may be taken as 3. 0. (2) At a higher speed, the impact
force caused by weld increases, and the dynamic interaction of wheel-rail system is sensitive to the change of weld
irregularity amplitude. Therefore, the amplitude of rail weld irregularity shall be strictly controlled. The research results
may provide theoretical guidance for the ballastless track design of the 400 km/h high-speed railway.
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