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Coupled Vibration of Moving Mass-Elastically Supported Beam Considering the Contact Stiffness

(An Analytical Model of the Contact Force Fluctuation between Wheel and Rail)

Yunseon RYU, Yoshiaki TERUMICHI, Yoshihiro SUDA,

Shinichi OHNO

and Sasoo KIM

Corrugation of railway track can be caused by the various dynamic behavior of traveling wheels and

track.
cause of corrugations.

In this paper, the coupled vibrations of traveling wheel and railway track are analyzed as the
To analyze the coupled vibrations, the track supported by the sleepers and the

traveling wheel are identified to the elastically supported infinite beam and the spring-mass system which

runs at constant speed. The Hertzian contact spring is considered between the infinite beam and

spring-mass system. The dynamic responses of elastically supported infinite beam and spring-mass

system are calculated. The cause and development of rail corrugation are discussed in the view point of

contact force fluctuation affected by the elastic supports and the corrugated surface profile of the track.

By the obtained results, the possibilities of resonance are checked between the excitation by the

corrugated surface profile and the natural frequency of contact spring-moving mass system.

thought to a development of railway corrugation.

It may be
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