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Study on Stability Evaluation and Prevention Classification of Large Deformation in Metamorphic Soft Rock Tunnel
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Abstract: In order to effectively evaluate the stability of large deformation in metamorphic soft rock tunnels and reasonably
classify their prevention and control levels, the Junling Tunnel is taken as the engineering background. Based on the analysis of
its large deformation characteristics, the stability of the large deformation section of the tunnel is first evaluated using sharp point
mutation analysis. Then, the prevention and control classification of large deformation in the tunnel is studied through
cumulative deformation criteria and deformation rate criteria. The analysis results show that in the deformation monitoring results
of the large deformation analysis section of Shangjunleng Tunnel, the deformation range of horizontal convergence is 142.03 ~
219.28 mm, and the deformation range of arch crown settlement is 153. 20 ~251. 62 mm, both of which are significantly greater
than the deformation control values and have significant deformation characteristics. In the stability evaluation results of the large
deformation section, the A values of horizontal convergence under the corresponding monitoring section conditions are all greater
than the A value of arch crown settlement. That is to say, in the large deformation section of the tunnel, the arch crown
settlement has a relatively greater risk of instability and collapse, and the A value at local positions is less than 0, indicating a

higher risk of local instability. In the research on the classification of prevention and control of large deformation sections in
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tunnels, there are certain differences in the classification results of the two criteria. According to the principle of disadvantage,

it is recommended that the large deformation sections studied be prevented and controlled according to level IV. Therefore, in

the construction process of Shangjunleng Tunnel, once large deformation occurs, its stability is generally relatively weak and has

a high level of prevention and control. It is recommended to strictly follow the analysis method to carry out construction warning,

avoid unnecessary losses, and provide certain technical guidance for its subsequent construction.
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Table 1 Classification standards for prevention and control of large deformation in tunnels
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Table 3 Stability evaluation results for large deformation sections of tunnels
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Table 4 Results under cumulative deformation criterion conditions
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