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Development and application of 3D migration techniques
for tunnel seismic exploration
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Abstract

Two 3—dimensional data processing techniques to predict the fractured zone ahead of a tunnel
face by the tunnel seismic survey were proposed so that the geometric formation of the fractured
zone could be estimated, The first 3—dimensional data processing technique was developed based
on the principle of ellipsoid, The input data needed for the 3D migration can be obtained from the
2—dimensional tunnel seismic prediction (TSP) test where the TSP test should be performed in each
sidewall of a tunnel, The second 3—dimensional migration technique that was developed based on
the concept of wave travel plane was proposed, This technique can be applied when the TSP is
operated with sources in one sidewall of a tunnel while the receivers are installed in both sidewalls,
New migration technique was applied to an in—situ tunnelling site, The 3—dimensional migration
was performed using measured TSP data and its results were compared with the geological
investigation results that were monitored during tunnel construction, This comparison revealed that
the proposed migration technique could reconstruct the discontinuity planes reasonably well,
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(a) Effect of discontinuity strike and orientation in tunnelling
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Strike perpendicular to tunnel axis

Strike parallel to tunnel axis

Drive with dip—Dip 45-90°

Drive with dip—Dip 20-45° Dip 45-90°

Dip 20-45°

Very favourable

Favourable

Very favourable

Fair

Drive against dip—Dip 45-90° Dip 20—45° Dip 0—20° Irrespective of Strike
Fair Unfavourable Fair
(b) Correction values according to the condition of discontinuity
Condition of discontinuity| Very favourable Favourable Fair Unfavourable Unfa\\fgt?;able
Tunnel 0 -2 -5 -10 -12
Rating Foundation 0 —2 —7 —15 -25
Slope 0 -5 —25 =50 —-60
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