Fundamental study for detecting deep underground
cavity and loosening by shield tunneling
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The ground cave-in accident associated with shield tunnel excavation in Chofu, Tokyo (2020) revealed the risk that
cavity and loosened ground, even at great depths, can cause ground cave-ins. Current exploration methods have
limitations in exploration depth, and the detailed mechanisms of elastic wave propagation around deep-seated cavity
and loosened ground have not yet been clarified. Therefore, this study aims to enable early detection by elastic wave
exploration from 1nside tunnels and conducts a fundamental study through numerical analyses (Discrete Element
Method) and laboratory soil tests.
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1. The Discrete Element Method (DEM) simulation method and physical characteristics of models
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2. Investigation of exploration mechanisms for deep-seated cavity and loosened ground
Cavity Elastic wave propagation | How can loosened grouond be detected?
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3. Evaluation of exploration mechanisms through laboratory soil tests 4. Conclusion
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