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EVALUATION OF GROUND CONDITIONS AHEAD OF TUNNEL FACE BY
INCLINATION MONITORING DURING EXCAVATION

Takuya TANI, Masahito YAMAGAMI, Tomoyuki AOKI, Naoya KUDO
and Sigeru TANAKA

The authors have examined effective prediction methods to the ground conditions ahead of a tunnel
face under construction of mountain tunnels” in view of the established method" in Austria. Though the
prediction method of Austria requires the displacement in the direction of tunnel axis, it is difficult to ob-
tain its accurate data by the total station. Then, we have proposed a method that uses tilt sensors installed
at the tunnel crown near the face to obtain the slight tilting angles. To measure inclination of the tunnel
crown, this inclinometer was originally developed as a daily control measurement, such that the geologi-
cal condition and its possible change behind the face could be detected early, and a steady advance and
construction safety could be ensured. This paper describes the method of forward prediction mechanism
and advantages of this suggested method. It then presents the typical results of a field verification test at a
tunnel under construction and an example of evaluation of the ground conditions ahead of the face based
on the 3D numerical analysis in three types of condition changes of ground deformation moduli.
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