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TUNNEL EXCAVATION IN MULTIPLE FRACTURED MUDSTONE
BY FAULT ACTIVITIES

Akira KOYAMA, Kenichi ITO, Yoshinori FURUICHI, Nozomu NARITA,
Takuji YAMAMOTO, Kensuke DATE and Yasuhiro YOKOTA

KITANOMINE tunnel (2928 m, Japan) is a long bored tunnel, which is notable for embracing a 550 m long watertight section.
The north part of the tunnel is surrounded by squeezing mudstone, which became heavily multiple fractured and then clay-con-
verted as the tunnel advanced. The deterioration was so severe that the tunnel convergence and the crown settlement reached a
non-negligible level. According to this, scrutinizing the responses of tunnel supports to every tunnel excavation, the specification
of the tunnel supports has been repeatedty upgraded. A variety of tunnel support patterns were consequently applied: earlier en-
closure with supports; profile change (to be more circular); large side-pile installation. They successfully contributed to reducing
the ground deformation. This paper presents the modifications of the tunnel support pattern according to the deterioration of the
ground conditions and the following reductions in ground deformation around the tunnel.



