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Seismic reflection imaging ahead of tunnel face
using 3 component geophones
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ABSTRACT

To ensure the safety of the tunnelling without the loss of economy, the tunnel seismic
profiling(TSP) method for the prediction ahead of tunnel face, begins to be used routinely in these
days. TSP method does not interfere the tunnelling works while the horizontal drilling does, and its
prediction length is longer than that of the drilling. Yet the most frequently adopted technique of TSP
in Korea is the multi-shot and 2 receiver array using in-hole receivers, even though this array requires
as many as 26 drill-holes for receiver installation and ballasting, which results in 3~6 hours of
suspension in excavation work.

In this paper, multi-receiver and lesser shot array using side-wall attached 3 component geophones
is to be described to prove the efficiency in terms of the survey time as well as the reliability of the
method by comparison of the predicted weak points and the face mapping results. The predictions
mostly agreed with the real fractures or joint developed zones which have been confirmed during the
excavation. It also has been found that TSP method can be effectively applied to perform draining
ground water ahead of tunnel face by imaging the geologic discontinuities.

Keywords : TSP, prediction ahead of tunnel face, 3 component geophone, imaging, discontinuity
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