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Fig. 1 The train subsystem model Fig. 2 The track subsystem model
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Fig. 3 The wheelset position before the move Fig. 4 The wheelset position after the move
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Fig. 5 The representative sample of track irregularity
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Fig. 6 Comparisons of the simulation results between the 2 methods in working condition 1
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Table 1 ~ Comparison of response calculation time of all working conditions

working condition working condition 1 working condition 2 working condition 3
number of elements in the traditional algorithm N, 619 1108 1597
number of elements in the proposed algorithm N, 130 130 130
calculation time in the traditional algorithm ¢y /s 2 819 16 210 43 660
calculation time in the proposed algorithm ¢, /s 298 520 753
calculation time ratio S = t,/1, 9.46 31.17 57.98
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An Improved Algorithm for Solving Dynamic Responses
of Vehicle-Track Vertically Coupled Systems

LIU Zhangjun, HE Chenggao, ZHANG Chuanyong
(College of Civil Engineering & Architecture, China Three Gorges University ,
Yichang, Hubei 443002, P.R.China)

Abstract . Since the track structure length would increase with the system response duration,
an improved algorithm for solving the dynamic responses of the vehicle-track vertically coupled
system was proposed. In this algorithm, a certain length of the track structure was selected in
advance, and the mass matrix, the damping matrix and the stiffness matrix of the track struc-
ture can be obtained. During the solution process, the position of the vehicle subsystem was
continually determined, meanwhile, it was judged whether the position of the vehicle subsys-
tem and the response matrix of the track structure shall be adjusted so as to achieve the goal of
only increasing the system response duration without increasing the track structure length. The
numerical results show that, the improved algorithm is of high accuracy and efficiency in realis-
tic simulation of the forward movement of the train on the track, and ensures that the number
of elements in the track subsystem does not increase with the system response duration, mak-
ing an applicable method for solving the dynamic responses of vehicle-track vertically coupled
systems.

Key words; vehicle-track dynamics; wheel-rail interaction; dynamic response; Newmark- 8

method; improved algorithm
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