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Abstract The Hoek—Brown nonlinear criterion is used to describe
the nonlinear failure characteristics of rock mass. The effect of rock
strength, structure plane characteristics and stress state on the rock
mass strength is studied. In the theoretical analysis, the stress and
the deformation of the rock mass are obtained. The numerical
calculation method and the calculation model of tunnel based on the
Hoek—Brown criterion are established and used to numerically study
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the stress and deformation in the rock mass surrounding the tunnel
after excavation. A comparison is made between the theoretical
results and the numerical results, for the radial stress, tangential
stress, shear strain distribution, plastic zone distribution and the
displacement, with the following conclusions. (1) The excavation of
tunnel will cause the disturbance of the surrounding rock mass,
turning the equilibrium state into a non-equilibrium state. With
time, the unbalanced force will be dissipated to the rock mass and

the disturbance in the rock mass will become smaller and finally the

(2) The results from the numerical

but the

state of equilibrium is returned.
analysis is larger than those of theoretical analysis,
differences is small.
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Fig. 1 Stress in the rock mass surrounding the tunnel
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Fig. 4 Radial stress (a), tangential stress (b) in the
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Fig. 5 Radial displacement of the rock mass
surrounding the tunnel against /b
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displacement in the rock mass surrounding the tunnel
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Fig. 7 Distribution of shear strain increment in
the rock mass surrounding the tunnel
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Fig. 8 Distribution of plastic zone in rock mass

surrounding the tunnel
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