% RERFEMEHRIC K SRR EER AT LOGRSRE L HEER

Development and Trial Application of a Face Safety Monitoring System
Based on Multi-point Simultaneous Displacement Measurement
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Summary  The cutting face sometimes collapses during the excavation of a mountain tunnel because the geological
structure is complicated in Japan and numerous vulnerable sections are distributed such as fault fracture zones. Predicting
the collapse of cutting face, implementing appropriate control measures and enhancing the safety of excavation work
require continuous monitoring of the behavior of the entire face and assessment of face safety. Then, the authors have
developed a face safety monitoring system based on the multi-point simultaneous displacement measurement using laser
distance meters. First, the authors examined the effect of the unevenness of measurement objects on measurement
accuracy by conducting laboratory tests. Then, the authors applied the system on a trial basis for measuring face behavior
at a tunneling site in poor ground, and verified its practicality. As a result of various tests and pilot applications, it was
found possible to make continuous multi-point measurement of the thrusting of the face at a minimum interval of one
second and with a measurement accuracy of plus or minus 1 mm.
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