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Numerical Study on Low Frequency Vibration Control Induced by

Operation of Subway Train
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Abstract: LLow frequency vibration induced by the operation of subway train has been widely con-
cerned by people, and it is of great significance to the research of low frequency vibration control. This
study establishes a three-dimensional dynamic finite element model for rail-tunnel-stratum utilizing a
moving excitation force function to simulate the interaction forces generated by wheel-rail contact. The
core idea of this paper is to reduce low frequency vibration by reducing energy transfer density in the
stratum. Firstly, the dynamic response law of ground and surface induced by subway train operation is
analyzed to reveal the propagation and attenuation mechanism of low frequency vibration. Then,
through two different track types of ordinary integral track bed and steel spring floating slab track, the
effects of tunnel lining parameters and track bed parameters on low-frequency vibration of the ground
surface in ordinary integral track are systematically analyzed, and the steel spring floating slab track is
optimized to increase the stiffness and thickness of the bottom board. The control effects of optimized

bottom board parameters and isolator arrangement on low-frequency ground surface vibration are stud-
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ied. The calculation results show that the low-frequency part decays slowly in both stratum and surface

with the increase of the distance from the longitudinal axis of the tunnel. The stiffness and height of

track bed and the stiffness of tunnel lining have great influence on the low frequency vibration, but the

thickness of tunnel lining has little effect on low frequency vibration. With the increase of the stiffness

and length of the bottom board, the control effect of low frequency vibration becomes better, the few-

er the number of isolators, the better the control of low frequency vibration.

Keywords: subway; low frequency vibration control; common integral track bed track; steel spring

floating slab track; dynamic finite element simulation
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Fig.1 3D finite element model of track-tunnel-stratum
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Fig.2 Cross sections of two tracks
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Table 2 Stratum material parameters
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Table 3 British track geometry irregularity management value
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Table 4 Stratum material parameters
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Fig.5 Comparison of surface peak acceleration in three direc-

tions at different distances from the tunnel axis
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measuring points at different depths above the tunnel
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Fig.7 1/3 octave frequency range of vertical acceleration of

measuring points at different depths below the tunnel
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