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Quantization methods of surrounding rock self-stability
based on strength reduction
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(Institute of Geotechnical Engineering, Hunan University, Changsha ,Hunan 410082, China)

Abstract ; Strength reduction is widely used in surrounding rock stability analysis. Since the rock storage
environment is very complex, the surrounding rock stability safety factor resulting from numerical simulation
may be inaccurate, leading to the restriction of the development of support design to the quantitative direction.
However, a large number of engineering practice shows that the strength of | - level surrounding rock itself is
able to withstand the damage of secondary stress. This paper selects an extreme state of surrounding rock stable
equilibrium and combines the FLAC™ and strength reduction to calculate the surrounding rock stability
coefficient k, including all of the rock uncertainties, as a quantitative indicator of the measuring surrounding
rock whether self-stability. Through a large number of numerical simulation, the relationship between the
safety coefficient of each model and k; are compared, the role of surrounding rock self-carrying structure and
support structures in the cavern stability is quantified, and the II & Il level surrounding rock homeostatic
conditions are identified.
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Fig.1 Schematic diagram showing the numerical

model and the test line
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Fig. 2 Relationship between strength reduction

parameters and displacement of the key points
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Fig. 3 Section of plasticity of surrounding rock
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Fig. 4 Mohr circle and shear strength of the rock stress
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Fig. 5 Rock stress of No. 2 test line direction
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Fig. 6 Stable equilibrium and unstable equilibrium
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Table 1 Analysis of tunnel rock self-stability
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Table 2 Physical geometry parameters under different models
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Fig.7 Relationship between strength reduction parameters and displacements of the key points
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