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Abstract: In tunnel excavation through serpentinite-bearing ground, unexpected geological risks, such as large tunnel
deformation, collapse, and the need for support reinforcement or re-excavation, may occur despite pre-construction
investigations. One possible reason is that serpentinites are generally treated as a single rock type in rock mass classification,
and their diverse properties are not sufficiently classified or detected. In this study, serpentinite types and degrees of
serpentinization were classified based on hydrous mineral ratios, density, and magnetic susceptibility. The ranges of these
physical properties were then constrained and combined with surface magnetic and gravity survey results in an integrated
analysis. The results indicate that serpentinite body boundaries and low-density zones corresponding to physical property
changes identified in pilot boring cores can be detected. This demonstrates the effectiveness of the proposed method for

estimating lithological variations and weakened zones in serpentinite-bearing tunnel ground.

Keywords: Tunnel ground, Serpentinite, Geological investigation, Rock classification
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