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This paper shows that crosshole seismic survey allows to detect even a small size of underground
tunnel (about 2mX2m). Such a small tunnel (e.g. infiltration tunnel) causes diffraction, as the seismic
wave propagates, which results in distinctive variations of traveltime and amplitude of the first arrivals.
This effect (or tunnel effect) is a typical indicator for the existence of tunnel and thereby an
information about the tunnel location can be obtained, It was shown that the tunnel effect illustrated by
nurmerical modeling (FDM) could be also observed in field measurements. The depth and shape of the
tunnel were determined by a simplified processing method based on the use of amplitude variation of
the first arrivals. The estimated location of the tunnel was well matched to that of the real tunnel,
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Geometry for Tunnel Detection
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Fig. 1. Four different tunnel (size 2rmx2m)

locations (T.P.1~4) are shown.
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Fig. 2. Synthetic  seismogram  derived  from Fig. 2. (continued).
FDM of 2-D scalar wave equdation. (c) In case of tunnel (size 2mx2m) T.P.3
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(b) Synthetfic  seismograom  for  the
source-receiver arrangement in (Q)
by using FDM.
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Flg. 4. Numerical modeling for estimating the
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source-receiver arrangerment in ()
by using FDM.
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location of funnel T.P.2,
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(b) Synthetic  seilsmogram  for  the
source-receiver arangement in (q)
by using FDM,
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