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MEASUREMENT SYSTEM FOR SHIELD PERIMETER GROUND CONDITIONS
DEVELOPMENT AND VERIFICATION

Nobuhiko YAMADA, Takashi IWASE, Shigetsugu TAKEDA, Hiroyuki MORI
and Akira ASADA

In enclosed shield tunneling, where the condition of the face cannot be checked directly, deformation
may appear on the ground surface if excessive excavated soil is taken up. In order to prevent deformation
of the ground surface, it is important to quantify or visualize the loosening of the ground and the amount
of excess excavation, and to accelerate the initial response by using backfilling material that is
appropriate for the amount of excess excavation. In this study, we developed a system for measuring the
ground conditions around the outer circumference of a shield, and installed a sonar inside the shield skin
plate to measure and analyze the measurement results. Since the relationship between the analysis results
and the extent of the extra excavation of the ground around the outer circumference of the shield was not
clear, the validity of the measurements was verified by simulating the extent of the extra excavation in a
soil tank and performing the measurements and analysis.
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