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A three-dimensional finite element analysis was performed to predict the location of a fault zone ahead of a tun-
nel face based on convergence displacement. Geometrical models for the numerical analysis were developed based
on the possible geometric intersection between the fault zone and the tunnel. Fifteen fault models were generated
from combinations of faults with five different strikes (at 15 intervals) and three dips (vertical, 45° and —45°) relative
to the tunnel route. The displacements on the crown and side walls were calculated and analyzed using a vector
orientation approach. As a result, nine representative prediction charts were developed, showing location and ori-
entation of the fault zone based on convergence displacement.
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Fig. 3. Mesh diagram of the tunnel used for three-dimensional numerical analysis.
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Table 1. Geometry of fault zones used in the three-dimensional numerical models.

Tunnel Trend 090
Plunge 00
Dip direction/Dip 270/45 285/45 300/45 315/45

Geometry
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Geometry

Dip direction/Dip 090/45 075/45

060/45
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Fig. 4. Trend lines of vector orientation for fault models
with a dip of 90°.
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faults dipping at 45° toward the tunneling direction.
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