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Limit analysis for the stress in the surrounding rock of shallow-buried
small spacing tunnel
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(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: Based on the nonlinear Mohr Coulomb strength criterion and the upper bound limit theory, a
new formula for calculating the stress in the surrounding rock of shallow-buried small spacing tunnel
was derived. The optimization calculation was conducted by using the fmincon function in MATLAB
software. The upper solution of the stress in surrounding rock under the failure mode was obtained. The
calculated values were compared with the results by the standard suggested method. The results show
that the calculated value of the upper bound analysis is close to that of the standard suggested method,
which verifies the proposed calculation method. With the increase of the coefficient m, the scope of
soil failure on both sides of the shallow-buried small spacing tunnel increases gradually, the stress in
surrounding rock also increases gradually, and the growth rate has a decreasing trend.
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Fig. 1 Stress distribution in surrounding rock of

shallow-buried small spacing tunnel
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Fig. 2 Failure mode of the shallow-buried small spacing tunnel
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Fig.3 Velocity field for the failure mode
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Table 1 Comparison of calculation results obtained by the

standard suggested method and our proposed method kPa
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Fig. 4 Influence of nonlinear coefficient m on the position

of fracture surface
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