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Limit analysis of earth pressure on shallow tunnel using
nonlinear failure criterion
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Abstract: Based on the known failure mechanism, the upper bound theory was applied to derive the expression of earth
pressure on shallow tunnel. The upper bound solutions of earth pressure were obtained by using the nonlinear sequential
quadratic programming algorithm. The results show that the upper bound solutions approximate the previously solutions
when the nonlinear failure criterion reduces to linear Mohr-Coulomb criterion. The failure mechanism is feasible to limit

analysis. Nonlinear coefficient has significant influence on the upper bound solution of earth pressure of shallow tunnels.
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Fig.1 Limit equilibrium failure mechanism
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Table 1 Comparisons of calculation results between limit

equilibrium solutions and present solutions
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Ky qo/kPa K g/kPa
1.5 264.7 0.65 229.0
1.4 270.9 0.60 238.2
1.3 277.3 0.55 248.4
1.2 283.9 0.50 259.8
1.1 290.8 0.45 272.8
1.0 297.9 0.40 287.6
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