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Development for the System of Hydraulic-Breaker Exploration Ahead of Tunnel Face
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In the tunnel site, a breaker hits the tunnel surface to perform the removal of loose rock. The impact vibration is
measured by some seismic sensors, we have developed S-BEAT (Shimizu hydraulic-Breaker Exploration Ahead of
Tunnel face) for predict reflective surface positions with a reflection method. Seismic sensors can be easily attached
and detached the already installed rock bolt nut. Since one measurement is about 30 minutes and the special
equipment is also unnecessary, measurement can be carried out without disturbing the construction cycle. In
addition, there is an advantage that can be improved exploration accuracy by repeated measurements.

By using 3-component geophone sensors, it is possible to estimate the arrival direction of the reflected wave, it is
possible to grasp the reflecting surface position in three dimensions. As a result of the field application at multiple

tunnels, this method can be exploration of up to about 50m ahead of tunnel face.
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