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Dynamic interaction of an infinite railway track and a half-infinite ground subject to a point load
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This paper presents a numerical method for dynamic reaction of an infinite railway track

resting on a ground. The rail is modeled by a discretely supported infinite Bernoulli-

FEuler beam. The ground is given by an elastic half-plane. Dynamic reaction due to a

harmonic point load is considered. The interaction is analyzed by the aid of the Floquet

transform. This reduces the problem to the equation of motion in a unit cell characterized

by the periodicity of the sleeper space. Waves transmitting to the underlying ground are

represented by soil impedance which is derived by wave modes propagating in the elastic

field. The track unit is then coupled with the impedance, and the transformed solution

is obtained. Numerical analyses are performed and the influence of ground stiffness and

spring constant of rubber pad on the dynamic behavior is examined.
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Fig.1 Rail and half-infinite ground
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Table 1 Parameters of track

mass of rail(kg/m) 50.47
bending stiffness(MN - m?2) 4.0376

spring constant of rail pad(MN/m) 60

mass of sleeper(kg) 80
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Fig.5 Theoretical dispersion curve (Case 1)
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Fig.7 Rail deflection at vibration point (Case 1)
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