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VERIFICATION OF THE APPLICATION OF SONAR-BASED CHAMBER VISUALIZATION
TECHNOLOGY AT SHIELD TUNNEL SITES

Ryunoshin KATO*!, Hidenori TANIZAKI*2, Soichi HIRATA*3

Abstract

In the high-density slurry shield method, it is recommended that the slurry within the chamber is stirred uniformly
in order to ensure the stability of the tunnel face, and it is imperative that the condition of the slurry is monitored at
all times. However, as the chamber is separated by a bulkhead, it is difficult to confirm the condition visually or by
physical contact. To address this issue, we focused on a non-contact measurement method that uses ultrasound sonar.
This method estimates the condition of the slurry within the chamber by emitting ultrasound waves and measuring
their propagation velocity. In this verification, we investigated the relationship between slurry condition and
ultrasound wave propagation velocity in simulated ground. We also installed a sonar at a high-density slurry shield
tunnel worksite and verified the applicability of the technology in the field.
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