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Study on Medium/High Frequency Dynamic Characteristics of
Subway Tracks

WU Hai-tao , LI Wei, WEN Ze-feng, CHI Mao-ru
( State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

Abstract : The medium/high frequency dynamic characteristics of subway tracks have important effects on wheel-rail
vibration noise and short- wave- length rail corrugation. Based on the structure of subway monolithic track, the 3D finite
element model of the track is established. Combined with the results of field hammering test, the medium/high frequency
dynamic characteristics of the subway track are analyzed. The influences of the stiffness and the wheel load on the high
frequency dynamic characteristics of the track are also investigated. The results show that: (1) For general fasteners (vertical
static stiffness is about 40kN/mm) - overall track structure, the low frequency (below 150 Hz) modals demonstrate the
overall vertical bending vibration of the track plate and the rail; the medium/high frequency (150 Hz-1 500 Hz) modals
show the bending vibration of the rail relative to the track plate, flexural vibration of the track plate alone and torsional
vibration of the rail. (2) The fasteners with 10 kN/mm-40 kN/mm vertical stiffness have some influence on the vertical
dynamic characteristics of the rail only in the frequency range below 750 Hz. (3) The modals of the wheelset below 1 500
Hz frequency demonstrate mainly bending and torsional vibration. Fastener’s stiffness has little effect on the low frequency
modals of the track (the whole vertical bending vibration of the rail and track plate). But it can affect part of the high-
frequency modals obviously (vertical bending vibration of the rail). In the frequency range of 400 Hz-1 100 Hz, the
frequency of the vertical modals of the rail with the effect of the wheelset considered increases by10 Hz - 56 Hz.

Key words : vibration and wave; subway line; monolithic track bed; finite element method; modal analysis; medium/
high frequency dynamic characteristic.
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