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DEVELOPMENT OF A LOW-COST DEVICE MEASURING DISPLACEMENT
AHEAD OF A TUNNEL FACE USING OPTICAL FIBER

Masashi TERASHIMA, Haihua Zhang, Koji TSUJIMURA and
Shinichi AKUTAGAWA

A new device is proposed for simultaneous monitoring and presentation of its results to improve safety
for tunnel workers. The device is designed to measure relative displacement between two points F and A
ahead of a tunnel face. F is a point supposed be un-influenced by excavation. A is a point between F and
an observation point O which is on a tunnel face. The relative displacement between F and A is processed
by an uniquely designed switch made of optical fibers and color filter, so that the state of deformation A
is always shown by color of light for tunnel workers. The advantage of the device is also that part of the
measurement set up made of optical fibers can be cut during excavation without losing its function.
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