STEHMEIPHRE Vol. 9 (2009 £ 12 A), i#X No. 12-091211

JASCOME

ETEREPERDEEER S EHEN

STEADY-STATE INTERACTION ANALYSIS OF A RAILWAY TRACK

AND A RUNNING WHEEL

Vepl i Y, PrEs FiA?, fEE

Atsushi SANARIYA, Kazuhisa ABE and Kazuhiro KORO

1) IR RFRF Bt B AR 2T 7E R
2) B RS LA R 2B
3) BB KR F Bt B AR AT FEF

(T 950-2181 H7IE iti 7 X Fi |- i, — o> W] 8050)
(T 950-2181 ik i 6 X F.+J& — O BT 8050, E-mail:abe@eng.niigata-u.ac.jp)
(T 950-2181 ¥ ive X f.+ & — O IT 8050, E-mail:kouro@eng.niigata-u.ac.jp)

This paper attempts to analyze steady state solutions of moving wheel / infinite railway
track interaction. The railway track is modeled by an infinite beam supported by springs
discretely. The steady state solution is constructed by means of the temporal Fourier
transform. In order to cope with the discontinuity in the angle of deflection of Timoshenko
beam due to a moving load, in the transformed domain, the steady state response of the
infinite rail is described in the form of Fourier series. The moving contact force is also given
by a Fourier series to assure the periodicity. The solving equations are given by infinite
simultaneous equations for the Fourier coefficients of the contact force. The steady state
solution obtained by the present method is compared with time domain solution given
by a conventional method. Through numerical analyses, the efficiency of the developed
method is evidenced. Moreover, it is found that, since the conventional method cannot
attain the exact steady state solution of infinite track, that is involved in the difficulty in
setting of computational conditions.
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Fig.1 Periodic structure subjected to a moving load
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Fig.2 Unit cell of a wheel-railway track system
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Table 1 Parameters of rail

mass density (kg/m?) 7880
Young’s modulus (GPa) 206
Poisson’s ratio 0.33
cross-sectional area (m?) 64.05x1074
geometrical moment of inertia (m?)  1.96x107°
shear factor 0.34
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Fig.3 Rail deflection at loading position (¢c=30m/s)
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