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Analysis on the tunnel surrounding rock stability of weak mudstone
based on strength reduction method
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Abstract; When the difference between the safety factors determined by the strength reduction method is
small, it is difficult to determine the optimal excavation method. In order to solve this problem, this paper
takes the Shenjiawa weak mudstone tunnel of the Menghua Railway as the research object, through the strength
reduction method using FLAC®” software, to determine the values of safety factor under different excavation
methods. Comparing the plastic zone area ratios of different parts of the tunnel, the best excavation method is
determined, and the displacement, stress distribution and plastic zone change characteristics of the
surrounding rock after excavation and support are analyzed in detail. The results show that the safety factor of
three-bench temporary lateral bracing method is larger and the area of plastic zone is smaller, which is the
most suitable excavation method. After excavation using this method, the tunnel deformation is mainly
distributed in the vault, arch waist and invert part. Applying a temporary inverted arch can effectively inhibit
the development of plastic zone, while the disassembly will cause the concentration of stress.
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Fig.1 Tunnel model
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Fig.2 Schematic diagram of different excavation methods
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Fig.3 Comparison of safety factors

with different excavation methods
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