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A Study of Seismic Wave Propagation for Tunnel Exploration
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Abstract: The activity of the seismic wave propagation around the cavity is investigated for the exact inversion of the
crosshole tomography data, in order to understand the possibility of the existence inside the underground cavity. It is
found that the adequate frequency range for the tunnel investigation is about 2kHz to 5kHz, and the grid space should
be set up to 1/10 of the wavelength. The propagation of the seismic wave near the cavity may go through or detour the
cavity according to the seismic velocity inside the cavity. The detouring wave propagates with the seismic velocity of
mother rock in spite of the velocity of inside of the cavity. The smaller the velocity difference is between the mother
rock and cavity, the more frequent penetration of the seismic wave through the cavity appears.
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Fig. 2. The snapshot of the wave propagation with 500 Hz source frequency when a cavity is not located ((a)step 2, (b) step 3,

(c) step 4).
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Fig. 4. Diagram of ray path when the size of a model is
enlarged by 5m around boundaries.
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Fig. 5. Snapshots for the cavity model with a grid system enlarged by 5m around boundaries ((a) step 3, (b) step 4, (c) step 5,

(d) step 6).
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Fig. 6. Snapshots for the cavity model with a grid system enlarged by 10 m around boundaries ((a) step 3, (b) step 4, (c) step
5, (d) step 6).
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Fig. 8. Snapshots when the seismic wave is going through the cavity which transmits the wave at a velocity of 500 m/s ((a)

step 1, (b) step 2, (c) step 3, (d) step 4).
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Fig. 11. Variation of (a) arrival time and (b) amplitude
according to velocity changed inside the cavity (4 x 4 m).
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