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Comparative Analysis of Metro Vehicle Dy-
namic Performance on Different Vibration-at-
tenuating Tracks

ZHANG Tao, ZHAN Xuhe, JIN Taimu, JIANG
Peibin, LING Liang, WANG Kaiyun

Abstract To study the dynamics performance of metro vehi-
cles on different vibration-attenuating tracks, based on the ve-
hicle-track coupling dynamics, a series of metro vehicle-track
coupling dynamic models considering different types of vibra-
tion-attenuating tracks are established. Then, based on dynam-
ic simulation, the lateral stability of metro vehicles on 4 con-
ventional vibration-attenuating tracks, and the wheel-rail dy-
namic performance on straight and curved lines are compared
and analyzed. The results show that the structural parameters of
vibration-attenuating track have a great influence on the lateral
stability of metro vehicles, while the wheel-rail safety indexes
of vehicle on the elastic fastener damping track are lower than
those on other kinds of vibration-attenuating slab tracks.
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Fig.1 The vehicle-track coupling dynamics model
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Fig.2 Dynamics models of different vibration-attenuating tracks
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Fig.3 Nonlinear critical speeds of metro vehicles on different
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vibration-attenuating tracks
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Fig.4 Variation curves of dynamic index with vehicle speed
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Fig.5 Variation of dynamic index with vehicle speed on the

curve section with radius of 600 m
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Fig.6 Variation of dynamic index with speed of vehicle on

the curve section with radius of 1 500 m
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