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3-Dimensional Simulation for the Prediction of Fault Zones Ahead of the
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SYNOPSIS : An analytic method to predict the existence of fault zones ahead of a tunnel face by
analyzing absolute displacements of a tunnel in 3-dimension is presented with the condition of initial
stress changes. The excavation of the tunnel in a stable rock mass causes a 3-dimensional arching
effect around the excavation face. The fact, that the existence of fault zones will make a typical
displacement tendency, is observed by the 3-dimensional analysis. The ratio of L/C (longitudinal
displacement divided by settlement at crown), S/C (horizontal displacement at sidewall divided by
settlement at crown) and (LI-Lr)/C (difference between L values in left and right sidewalls divided
by settlement at crown) can be used for predicting the existence of fault zones ahead of the tunnel
face. In addition, the stereonet plotting of displacement vectors brings a better understanding of
geomechanical profiles ahead of the tunnel face.

Key words : 3-dimensional absolute displacements, 3~dimensional arching effect, L/C, S/C, influence
line, trend line, stereonet, fault zones
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