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Track flexibility coefficient (TFC) of the floating slab track (FST)
subjected to the moving wheel-rail forces

TAN Xin—yu'*, LIU Wei-feng’, JIANG Bo-long', ZHANG Yu', ZHANG Bai-yan’
(1.National Engineering Research Center for Digital Construction and Evaluation Technology of Urban Rail Transit,
China Railway Design Corporation, Tianjin 300308, China; 2.School of Civil Engineering, Beijing Jiaotong University,
Beijing 100044, China; 3.China Railway Construction Southern Construction Investment Corporation,
Shenzhen 518000, China)

Abstract: To establish a 3D metro train"FST coupling model in the frequency domain, the key problem of the rail displacement at
each moving wheel-rail contact point caused by all moving wheel-rail forces needs to be solved firstly. The matrix of the TFC estab-
lishes the relationship between them. Based on the established 3D discrete supported floating slab track model in the frequency do-
main, a method to calculate the TFC is put forward in this paper. Based on the relationship between the fixed and moving coordi-
nate systems, the TFC to a moving point on FST can be written as the integration of the rail displacement response at a fixed point
in the frequency domain caused by a moving harmonic load. After calculating the TFC of the 3D FST, some conclusions are ob-
tained. At each excitation frequency, the TFC of a moving wheel-rail force to each wheel-rail contact point is the largest at the
point of the force itselfl. Due to the moving of the wheel-rail force, there is a certain difference between the TFC of the front axle
wheel-rail force to the rear axle wheel-rail contact point and that of the rear axle wheel-rail force to the rear axle wheel-rail contact
point. In the same bogie, the TFC of the left wheel-rail force of the front axle to the right wheel-rail contact point of the same axle
is similar to the TFC of that force to the left wheel-rail contact point of the rear axle. It is advisable to use a 3D model to finely ana-

lyze the dynamic characteristics of floating slab tracks.

Key words: floating slab track; track flexibility coefficient; 3D model in the frequency domain; infinite periodic structure theory;

Kirchhoff’s thin plate theory
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