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Abstract

As the scale of mountain tunnel construction continues to expand, the probability of underground
engineering accidents is gradually increasing. This poses challenges for rapidly obtaining on-site
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rock mass parameters to understand the geological environment and ensure construction safety.
This paper systematically reviews methods for obtaining rock mass parameters in mountain tun-
nels, along with their respective advantages and limitations. It also explores relevant research on
the theory of uncertainty in tunnel rock mass parameters and proposes potential future develop-
ment trends based on this analysis. The aim is to reduce safety risks in tunnel construction and en-
sure the secure development of underground engineering projects.
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Figure 1. Distribution of factors influencing underground engineering
accidents
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Figure 2. Large-scale indoor testing apparatus: (a) Rock triaxial testing machine (b) Rock direct shear testing system
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Table 2. In-situ geotechnical testing
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Table 3. Machine learning-based experiments
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