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PREDICTION AHEAD OF THE TUNNEL FACE BY HIGH RESOLUTION SEISMIC
REFRACTION METHOD WITH SOURCES PLACED IN THE TUNNEL

L S L e
Koichi HAYASHI, Hideki SAITO

The new data acquisition and analysis method has been introduced into the seismic refraction method in order
to estimate the velocity ahead of the tunnel faces. The approach is the expansion of the high resolution seismic
refraction method by using sources at the tunnel faces. At first, the surface seismic refraction method using sources
and receivers only on the surface is performed in the investigation phase. Next, the data acquisition and analysis
using in-tunnel sources are repeated in the construction phase. The data acquired in the investigation and
construction phases is analyzed simultaneously. The numerical experiments of seismic refraction method including
in-tunnel sources have been performed in order to show the efficiency of the method. The data without in-tunnel
sources cannot delineate the velocity model clearly. As the number of in-tunnel sources increased, the resolution of
reconstructed model increased. Specially, the velocity just ahead of the tunnel faces can be estimated precisely.
The method was applied to a tunnel site, and the analysis results agreed with the excavation records.
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