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Abstract

The increasing scale and quantity of railway and highway tunnel construction in China has unfortu-
nately been accompanied by frequent tunnel collapse accidents, resulting in serious adverse effects
on national engineering construction. To address this critical issue, this paper systematically re-
views the research progress concerning the disaster mechanism of tunnel surrounding rock col-
lapse. Specifically, the review elucidates the main causes and various types of tunnel collapse. Fur-
thermore, the application and limitations of different research methodologies-including model
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tests, numerical simulations, and theoretical analyses in revealing the disaster mechanism of tunnel
surrounding rock collapse are critically discussed. Based on this analysis, potential future develop-
ment trends in the field are proposed. Ultimately, by summarizing and analyzing existing research
findings, this paper aims to provide both theoretical support and practical guidance for ensuring
the safety of tunnel engineering construction.
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Table 1. Major tunnel collapse accidents in China
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Table 2. Influencing factors of tunnel collapse
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Figure 1. Case reasoning flow chart [19]
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Figure 2. Map of tunnel collapse accidents [18]
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Figure 3. Failure model of clay tunnel excavation in London [28]
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Figure 4. Design of model test system [30]
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Figure 5. Numerical simulation and field comparison [40]
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