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Calculation Method for Safety Factor of Primary Lining of Rock

Tunnel Based on Convergence-Confinement Principle
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Abstract ;: Taking the rock tunnel over mountains as the study object, the safety factor between the sur-
rounding rock and the supporting structure of the tunnel was established. Firstly, the boundary condi-
tions, dimensional requirements and stress conditions were studied based on the spatial effect of sec-
ondary stress after the excavation of surrounding rock. Combining with the actual construction tech-
nology of tunnel engineering, a three-dimensional numerical simulation model of tunnel with excava-
tion and supporting function was built, which was the basis of coupling analysis of tunnel excavation
and supporting structure. Secondly, the ground reaction curves and longitudinal deformation profiles

of surrounding rock were also established respectively based on the numerical simulation analysis.
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Thirdly, the convergence-confinement diagrams between surrounding rock and supporting system
were established, and the solving method of safety factor for primary lining of rock tunnel was also
presented based on convergence-confinement principle. Finally, through case analysis, the above
process was fully demonstrated. The results show that the safety factor method can quantitatively
characterize the tunnel safety during excavation and support of surrounding rock. In addition, if the
safety factor is used as the quantitative analysis index, the construction technology of tunnel can also
be optimized.
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Fig.1 Influence range of two stress of rock mass
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Fig.2 Boundary conditions of numerical model
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Fig.7 Ground reaction curve numerical model and its solution result
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Table 1 Calculation results of safety factor of tunnel supporting system

RN ES P equ/ MPa Piim/MPa Ap /MPa U equ/ MM Coqu.t/ %0 I
1, 3 0.91 —0.27 46.52 0.77 0.70
1.6 0.56 0.08 49.43 0.81 1.14
1.9 0.38 0.26 52.51 0.87 1.78
2,3 0.65 0.64 —0.01 48.56 0.80 0.98
2,6 0.20 0.44 55.17 0.91 3.20
3,2 0.71 —0.07 48.03 0.79 0.90
3.3 0.44 0.20 51.67 0.85 1.45
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