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Development of face stability theory considering progressive failure due to
tunnel excavation

Togashi, Yota
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This study proposes a theory for estimating tunnel face pressure that uses a

curved slip line and takes into account loosening earth pressure. The following findings were
obtained through this study.

1. It is confirmed that the proposed theory can properly evaluate the face pressure by taking into
account the nature of the ground as frictional material. It is shown that the slope of the slip line
has little influence on the face pressure characteristics, but the face pressure increases when the
failure zone width is large.

2. Tunnel pulling experiments were conducted to simulate the stress release associated with tunnel
excavation, and LiDAR and PIV analysis were used to obtain detailed information on the shape of the
failure zone. As a result, it was found that a failure zone is locally generated as frictional
resistance increases due to soil cover and other factors. Differential equations that can describe
this phenomenon were also constructed.
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