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A Study of Tunnel Position Interpretation
using Seismic Travel Time and Amplitude Data Simulation
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Abstract: Seismic and georadar prospecting methods have been used to detect deep seated small tunnel in Korea. The
tunnel position interpretation of seismic method has been performed mainly by wave travel time and amplitude. But it
was very unstable to interpret the exact tunnel position because of short interval of two measuring boreholes and picking
mistake of first arrivals. To solve this problem, this study applied travel-time and amplitude data simulation methods to
detect tunnel position.
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Fig. 2. Theoretical synthetic seismogram for tunnel model
of Fig. 1.
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Table 1. Simulation procedure when tunnel is moved by
3m interval

y AB2@AAR)  x HFXAAFE) A AF F
15 m (120) S m (40) 1.253326E-29
15 m (120) 8 m (64) 1.004976E-29
15 m (120) 11 m (88) 7.630731E-30
18 m (144) 5 m (40) 4.055796E-30
18 m (144) 8 m (64) 1.537937E-30
18 m (144) 11 m (88) 1.158942E-30
21 m (168) 5 m (40) 7.051871E-30
21 m (168) 8 m (64) 3.637233E-30
21 m (168) 11 m (88) 2.511553E-30
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Fig. 3. Travel time tomograms when tunnel is moved by (a) 1 m interval (b) 3 m interval (c) 5 m interval.
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Fig. 4. Amplitude tomograms when tunnel is moved by (a) 1 m interval, (b) 3 m interval and (c) 5 m interval.

Table 2. Results of travel time and amplitude simulation
when tunnel is moved by 1 m, 3m and 5 m interval in theo-
retical model
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Fig. 5. Amplitude tomogram when source position is
moved to [5 m depth.
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Table 3. Variation of tunnel center coordinate by source
position movement
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Fig. 6. The location map of the tunnel and boreholes
(1:220 scale).
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Table 4. Result of amplitude simulation when field data is
used
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Fig. 8. Amplitude tomograms when tunnel is moved by 1 m
interval with (a) method and (b) method.
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Fig. 9. Amplitude tomograms when tunnel is moved by
3 m interval with (a) #; method and (b) #, method.
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Fig. 10. Amplitude tomograms when tunne! is moved by
5 m interval with (a) m method and (b) #> method.
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