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Abstract

Cracks can be expressed as boundary conditions for permeable mechanics in the mathematical
method. For the elastic wave propagation in a scenario with cracks, the boundary conditions for
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permeable mechanics on the cracks can be set as zero normal displacement, which is more con-
sistent with the actual permeable phenomenon. By solving such mathematical expressions, one
cannot only vividly describe the penetrating effect of elastic wave propagation across the cracks,
but also effectively reflect the joint influence of factors including the length, the location and the
existence of endpoints of cracks on the elastic wave propagation.
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Figure 1. No. 1 model
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Table 1. Elastic parameters of a material

= 1. YIRS

ZH Hill

¥ (kg/m’) 2000
AP (m/s) 3000
MEBOEE (/) 1500
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Figure 2. Effect of a crack on the elastic propagation response with a frequency of 10 kHz (In the model). (a) Without a
crack; (b) With a weak permeable crack of type M; (c) With a weak permeable crack of type @); (d) With an enhanced per-
meable crack
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Table 2. Effect of a crack on the elastic propagation response with a frequency of 10 kHz (At the receiver)

2. HFRRT 10 kHz 3R R8I R B9S2 (FEIURAL)

£ it A ER/(107) W N BRI /(10712)
oA —-1.2711 -2.7712i 2.5190 + 0.4845i
FHBMARO 0.0000 + 0.0000i 0.2910 + 0.0973i
FHBMARQ —-1.2188 —3.1541i 23614 + 0.6462i
ISR 0.0000 + 0.0000i 0.2582 + 0.2264i
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Figure 3. No. 2 model
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Figure 4. Effect of crack end point on the elastic propagation response with a frequency of 10 kHz (In the model). (a) u
component; (b) v component
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Table 3. Effect of crack end point on the elastic propagation response with a frequency of 10 kHz (At the receiver and the
end point)
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