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Study of seismic traveltime and amplitude effect to detect cracks in rock

Baek-Soo Suh, Hwanjo Baek, Kyung-Won Min

was compared with the measured data.

ABSTRACT Cracks have influence on the physical and mechanical and, more importantly, on
the engineering properties of the rock. Physical properties including the volumetric deformation
coefficient, electrical resistivity, seismic wave velocity, and the mechanical properties such as the
elastic constants and strength of rock are affected significantly by the presence of cracks of
various sizes. An experimental program was undertaken to investigate the effect of a finite line
crack on the diffraction of the plane compressional wave. Horizontal and vertical components of
displacement and acceleration curve were obtained using a single-source and multi-receivers
system. A theoretical model from numerical analysis implementing the finite element method
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Fig. 1. The configuration of theoretical model.
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Fig. 2. The horizontal component of displacement
curve receiving number 2,4 and 8(no crack).
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Fig. 3. The vertical component of displacement
curve receiving number 2,4 and 7(no crack).
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curve receiving number 2,4 and 8(no crack).
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Fig. 5. The vertical component of acceleration curve
receiving number 2,4 and 7(no crack).
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Fig. 6. The horizontal component of displacement
curve receiving number 2,4 and 7 when the
crack is filled with air.
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Fig. 7. The vertical component of displacement
curve receiving number 2,4 and 7 when the
crack is filled with air.
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Fig. 8. The horizontal component of acceleration
curve receiving number 2,4 and 8 when the
crack is filled with air.
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Fig. 9. The vertical component of acceleration curve
receiving number 2,4 and 8 when the crack
is filled with air.
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Fig. 10. The diagram of peak arrival time difference
in case of horizontal component dis-
placement curve.
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Fig. 11. The amplitude diagram of horizontal com-
ponent displacement curve.
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