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STEADY-STATE ANALYSIS OF A RAILWAY TRACK SUBJECTED TO A MOVING LOAD
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This paper presents a steady-state analysis method for a periodically supported infinite rail
subjected to a moving load. The solving equation is derived by way of both the Fourier
transform in temporal domain and the Floquet transform with respect to the spatial axis
along the railway track. It is then revealed that these two approaches result in the same
equation. Moreover, the formulation is extended to take into account a fluctuating load.
Steady-state responses to a constant load moving on a rail with various speeds are analyzed.
Through the comparison with solutions given by a time domain analysis method, the validity
of the developed method is evidenced. The dynamic behavior of the rail due to a harmonic

load is also investigated.
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Fig. 1 Periodic structure subjected to a moving load
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Table 1 Parameters of rails

mass density (kg/m?) 7880
Young’s modulus (GPa) 206
Poisson’s ratio 0.33

cross-sectional 64.05 x10~* (50N)
77.5x107* (60kg)

1960x 1078 (50N)

3090x10~% (60kg)
0.394 (50N)

0.44 (60kg)

area(m?)

geometrical moment of

inertia (m?)

shear factor
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Fig. 3 Rail deflection at loading position (c=6m/s)
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Fig. 4 Rail deflection at loading position (c=30m/s)
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Fig. 6 Amplitude of rail deflection at midspan
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