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Abstract: For the deeply buried circle tunnel under the condition of axial symmetry, the equilibrium differential
equation considering the body force of seepage is resolved by using the Hoke-Brown criterion, the implicit equation
about the stress of tunnel in the plastic zone is obtained, and the numerical solution of the stress in the plastic zone is
obtained by solving the transcendental equation. Considering the influence of stress redistribution, the numerical
solution of stress in the elastic zone is obtained by using the stress continuous condition at the radius of the plastic
zone. An example is analyzed by two methods based on the Hoke-Brown criterion and the Mohr-Coulomb criterion.
The research shows that stress distribution characteristic is similar to the two criteria. The plastic zone is smaller, the
radial stress is larger, the circumferential stress in the plastic zone is larger under the Hoke-Brown criterion. The
plastic zone is larger, the radial stress is smaller, the circumferential stress in the plastic zone is smaller under the
Mohr-Coulomb criterion. When the inner water head of the tunnel is smaller, the maximum stress based on the Hoke-
Brown failure criterion is larger than the one based on the Mohr-Coulomb failure criterion, and the opposite result
appears when the inner water head is large.
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Fig. 1  Calculation model
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Fig. 2 Test results and modeling results of the two methods
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Fig. 3 Stress distribution by two methods
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