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Abstract : In order to excavate mountain tunnels safely, it is important to evaluate the geological risks appropriately due to the
uncertainties of the ground conditions and to apply auxiliary methods reasonably to stabilize the tunnel face. The purposes of
this research are to analyze the effect of auxiliary methods to lower the geological risks by reviewing the records of various
tunneling projects and to develop the reasonable design methods of forepiling using numerical analysis. As a result of the case
studies of recent tunneling projects, the authors clarified statistically the purposes of the applications of auxiliary methods and
their actual effects to lower the geological risks. The authors also clarified the mechanism of forepiling on lowering the risks
of the ground deformations by conducting numerical analyses and summarized the technical notes to design forepiling

appropriately using numerical analysis.

Key words : geological risk, conventional tunneling, Auxiliary support measure
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