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[ Abstract] The construction environment of shield tunnel becomes more and more complex. However, there are few researches
on passive instability failure modes of shield tunnel excavation face in water-rich clay stratum. A theoretical model of passive instabil-
ity failure of shield excavation face under undrained effect was proposed. The unknown quantity of ultimate support force function was
analyzed for homogeneous soil and layered soil respectively. After fitting the results, a theoretical calculation formula for rapid estima-
tion of ultimate support force was given. Finally, the applicability of the model is further discussed by comparing the numerical results
with the theoretical results. The results show that under the condition of shallow burial (C/D<1.0), the boundary of the upper failure
zone of the vault is approximately vertical, which is consistent with the proposed failure mode assumption. With the increase of buried
depth ratio, the influence of the damaged area on the surface becomes less and less, and even the damaged area does not extend to the
surface when buried deeply.
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