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Vertical stress (KN/cm?)
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Case P1 Case P2 Case P3

¢ ° .30 30 30

C. MPa 10 20 100
kn KN/cw/cn? 170 170 170
ks KN/cn/cm? 43 43 43

o 0.5 0.5 0.5

¢ s 0.5 0.5 0.5

o gr/cm® 2.5 2.5 2.5
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TUNNEL FACE BEHAVIOR AT SANDY SHALLOW GROUND

Masayasu HISATAKE

In order to make clear the mechanisms of the stability and failure phenomena of a shallow tunnel face,
three-dimensional static and dynamic model experiments with different depth and strength have been conducted.
In the failure expériments, the world’s fastest high speed video camera is employed to analyze the dynamic behavior
of the face. It has been recognized that the cohesion of the ground acts more important role than the friction angle
in keeping the stability of the tunnel face. Failure region ahead of the face, failure modes, and the volume of the
failure ground flowing into the tunnel inside are very different between the static and the dynmamic failures.
Necessary pressure introduced at the face to prevent the occurrence of the failure does not depend on the tunnel
depth. CEM (Contact Element Method) which is a numerical method, has been applied to this problem to simulate
the stability and failure behavior of the face. Values of parameters involved in this analysis are reasonably
determined through the back analysis method proposed here. Results obtained by the CEM are compared with
those by the static and the dynamic experiments, and the good applicability of the CEM has been confirmed.



