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DEVELOPMENT OF A VISUALIZATION SYSTEM FOR TUNNEL FACE
DEFORMATION IN MOUNTAIN TUNNEL

Hironori SATO, Akio ICHIKAWA Minoru HAYASHI, Yoshito HASHIMURA
and Shinichi AKUTAGAWA

We have developed an alarm transmission method applicable in the mountain tunnel works, which in
advance sends notification of the possible falling debris, and collapse of the face. This technology directly
marks the periphery of the measurement points with a green laser in real-time when the displacement be-
havior of the face measured with a high-precision laser rangefinder, exceeds the standard reference value.
It simultaneously captures the actual face image with a camera and combines it with the displacement da-
ta of the face, thereby displaying the actual displacement state of the tunnel face on the wearable termi-
nals in real-time. In addition, it is possible to send images to PCs, smartphones, tablets, etc., or send
warning signals such as indicator lights, sounds and vibrations through the internet.

In the mountain tunneling works, there are many occasions when workers have to approach the face of
the tunnel. Although the placement of facing guards is mandatory based on Japanese guideline, it is diffi-
cult to visually grasp the cracks on the tunnel face and predict the possible collapse. Under such circum-
stances, the current technology provides immediate notification to the workers of the displacement state
of the face, thus improving the safety against the falling debris and collapse of the face.



