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3-Dimensional Tunnel Analyses for the Prediction of Fault Zones
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Abstract

When there exists a fault zone ahead of the tunnel face and a tunnel is excavated without perceiving
its existence, it will cause stress concentration in the region between the tunnel face and the fault zone
because of the influence of the fault zone on the arching phenomena. Because the underground
structure has many unreliable factors in the design stage, the prediction of a fault zone ahead of the
tunnel face by monitoring plans during tunnel construction and the rapid establishment of appropriate
support system are required for more economical and safer tunnel construction. Recent study shows
that longitudinal displacement changes during excavation due to the change of rock property, and if
longitudinal displacement and settlement, which are measured in the field, are considered together in
displacement analysis, the prediction of change in rock mass property is possible. This study provided
the method for the prediction of fault zones by analyzing the changes of L/C and (LI-Lr)/C ratio (L
= longitudinal displacement at crown, C = settlement at crown, LI = longitudinal displacement at left
sidewall, Lr =longitudinal displacement at right sidewall) and the stercographic projection of
displacement vectors which were obtained from the 3-D numerical analysis of hybrid method in
various initial stress conditions.
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Tunnel Face
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