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PREDICTION OF GROUND BEHAVIORS AHEAD OF THE CUTTING FACE
IN THE FAULT GROUP

Daigo NAKAMOTO, Yusuke YOSHIMORI, Ryo KASHIWAGI,
Shigetaka ISHIHAMA and Koichi AOKI

In some fault areas, there is a master fault, with many secondary faults in the vicinity, which tends to

form a large fault group. When boring a tunnel in such a fault group, especially when it is fragile and under
high-pressure water inflow, the ground is prone to trigger a collapse over a large area. To cope with these
issues, it is important to identify the location of faults, in-situ ground characteristics and aquifer conditions
and to take preventive measures such as drainage, reinforcement, etc. The project of constructing the Shin-
Hokuriku tunnel (at Ogiri) on the Hokuriku Shinkansen Line is planned to cross the Yanagase fault group.
It was determined that the cutting face might become unstable due to occurrence of unanticipated water
springs and ground plasticization. To overcome these difficulties, as part of the forepoling exploration into
the ground ahead of the cutting face, we used the following combined approach: elastic wave tomography
survey, horizontal survey core boring (middle length),and drill junbo boring logging (short length) to collect
data of the faults that lay ahead and to identify their locations and characteristics, which were reflected in
devising preventive measures. These approaches were shown to be very useful resulting in successful tunnel
construction. This paper reports on the prediction of behaviors of the ground ahead of the cutting face and
the preventive measures taken.
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