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Abstract: For extremely high stress railroad tunnels, two — dimensional and three — dimensional models are constructed using
finite element software, and the excavation stress release is simulated by the softening modulus method to determine the optimal

timing of support. Combined with the convergence — constraint method, the relationship between the stress release rate and the
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distance from the excavation surface is established to evaluate the optimal timing of the initial support and its influence on the

stability of the surrounding rock. The reliability of the model is verified by comparing the established empirical formulas with the

numerical results. The results show that when the stress release rate reaches 70% under the extremely high stress condition, the

lagging excavation surface of 0. 8 m is the best time for support. The safety assessment of the support structure shows that the

structural safety is guaranteed under reasonable parameters. The study provides a basis for the optimal design and safety

evaluation of the initial tunnel support, and has engineering application value.

Key words: convergence — confinement method; stress relief; support timing; limit displacement; safety assessment;
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Fig. 1 Design drawing of primary support for tunnel
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Fig.2 Schematic diagram of the convergence — confinement method
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Fig.3 Schematic diagram of spatial effect
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Table 1 Numerical determination of mechanical parameters
for the surrounding rock and support
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Table 2 Calculation results of the support characteristic curve
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