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Steady-State Interaction Analysis for a Three-Dimensional Semi-Infinite
Ground, a Running Wheel and a Railway Track
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This paper presents a numerical method for steady-state interaction problems stated by a run-
ning wheel, a track and a three-dimensional semi-infinite ground. The railway track is modeled
by an infinite rail which is periodically supported by sleepers. The half-space bearing the track is
given by a homogeneous elastic medium. The steady-state solution is derived by way of Fourier
transform with respect to time, within the framework of dynamic analysis of periodic structures.
Numerical analyses are performed with varying speed of wheel. Through those examples, the
influence of the running speed and the ground stiffness on the dynamic response is discussed.
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Fig.1 A running wheel, a railway track and a
semi-infinite ground
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Fig.2 Traction on the ground surface
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Table 1 Parameters of rail
mass density (kg/m®) 7880 60000
cross-sectional area (m?) T7.5%107* =
Young’s modulus (GPa) 206 [
Poisson’s ratio 0.33 i
geometrical moment of inertia (m?)  3.09x107° s "
shear facter 0.44 s0e
0 02 — 08, o
Table 2 Meterial parameters of three-dimensional ot o st
semi-infinite ground?) (T ] W
mass density (kg/m”) 1700 sad 000
Poisson’s ratio 0.3 :
damping facter ~ 5x107¢ é
mass of a sleeper (kg) 100 :
width of a sleeper (m) 0.24 2
length of a sleeper (m) 2 o
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Fig.3 Numerical results
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