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VIBRATION ANALYSIS OF A LOADED INFINITE RAIL WITH DISCRETE SUPPORTS
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Dynamic response of a loaded infinite rail periodically supported by sleepers is analyzed.
Harmonic motion of the railway track model due to vertical excitation is described by means
of the Floquet principle. This theory reduces the wave propagation problem in a periodic
infinite structure to that in a unit cell. The irreducible region of the periodic structure is
represented by the sleeper distance. In this region the rail is modeled by a Timoshenko beam,
and the sleeper is given by a mass. Rail deflection is obtained by the Floquet transform.
Besides, the response sensitivity to the stiffness of rubber pads is discussed. The interaction
of a stationary wheel and the railway track is also investigated. Through those analyses, the

feasibility of the developed method is validated.
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Fig. 1 A rail discretely supported by sleepers.
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Table 1 Analytical conditions of rail.

mass density(kg/m®) 7880
cross sectional area(m?) | 64.05x10™*
Young’s modulus(GPa) 206
Poisson’s ratio 0.33
shear factor 0.34
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Fig. 2 Dispersion curves of a rail supported by

sleeperss) .
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Fig. 3 Receptance of a rail excited between sleepers
and at a sleeper.
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Fig. 4 Distribution of rail deflection (excitation be-
tween sleepers).
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Fig.5 Relation between reaction force under a sleeper
and frequency.

]

174

-—— standard
------ Casel
——— Case2

T 2
kL

Fig. 6 Influence of stiffness of pads on dispersion
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Fig. 7 Influence of stiffness of pads on reaction force
under a sleeper (excitation between sleepers).
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Fig. 8 Interaction of a railway track and a wheel.
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Fig. 9 Receptance of rail under the wheel/rail inter-
action.
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