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b

Abstract: In tunnel construction through mudstone formations, the complex geological conditions of mudstone,
including the presence of numerous joints, fissures, and aquifers, as well as its relatively low strength and soft
nature, make it prone to collapse during construction. This paper focuses on the collapse problem in mudstone tunnel
construction, analyzing the major factors and mechanisms leading to tunnel collapse, and developing a collapse fault
tree using fault tree analysis. Combining the example of the Yunnan Ancient City large-span mudstone tunnel project,
a qualitative and quantitative analysis of potential collapse factors in tunnels is performed, calculating the probability of
tunnel collapse and the importance of basic events. Based on the time probability and importance analysis, safety risk
factor control measures are proposed.
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