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Detection Method of Track Slab Surface
Crack Depth Based on Rayleigh Wave
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Guopeng, FANG Wenping

Abstract In order to detect the cracks in track slab effective-
ly and accurately, a two-dimensional finite element model of
track slab with surface cracks is established, the action law of
Rayleigh wave on surface cracks is analyzed and summarized,
and the characteristics of Rayleigh wave time-domain signals
received at different crack depths are studied. Based on the
principle of Rayleigh wave propagation time difference meth-
od, a method for detecting the depth of track slab surface
cracks based on Rayleigh wave is proposed, and test results are
verified by finite element model. The verification results show
that the error of the detection results is relatively small and the
accuracy is high, indicating that the detection method is theo-
retically feasible.
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Fig.1 Schematic diagram of Rayleigh wave propagation in

two-dimensional plane
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Fig.2 Schematic diagram of track slab model with

surface cracks
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Tab.1 Values of main property parameters of track

slab model
E/GPa 36.5
p/ (kg/m?) 2 500
w 0.2
v,/ (m/s) 4027
v/ (m/s) 2 466
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Fig.3 Signal diagram of excitation source
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Fig.5 Rayleigh wave mode conversion taking place at

t=4.0x107°s
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Fig.6 Diffracted volume wave generated by mode conversion

atr = 5x1077 s
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Fig.7 Diffracted longitudinal wave propagating to the

surface at + = 6 x107° s
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Fig. 8 Rayleigh wave propagating to the surface at
t =8x107s
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Fig.9 Waveforms of cracks at different depths
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Tab.2 Calculation results of d value

dEE/m  a/m tr/s d i EE/m X IR2E %
0.03 0.06 6.96 x10 % 0.0325 8.33
0.06 0.06 9.73 x10 7> 0.063 6 6.04
0.09 0.06 12.43x107° 0.093 9 4.42
0.12 0.06 15.16 x107° 0.124 6 3.89
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Fig. 10 Diagram of theoretical curve and calculation

results of d
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