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Analysis of the stability of tunnels based on the Hoek-Brown and
associated flow rule

SONG Yanjun
(Huanghe Jiaotong University, College of Traffic Engineering, Jiaozuo 454950, China)

Abstract: For the traditional analysis method, the actual deformation of the surrounding rock and the parameter
evolution problem cannot be accurately characterized. The plastic strain increment is selected as the softening
parameter under the combination of the H-B criterion and the strain softening model, and the strength parameter is
assumed to be linearly related to the softening parameter. When solving the solution of the plastic zone, the
plasticity is divided into micro-rings, and the radial stress of each ring is uniformly decreased inward along the
radius, thus establishing the equilibrium differential equation and constitutive equation of each micro-ring. The
geometric equation and the relationship between the stress increment and the strain increment between two adjacent
microelements. Finally, the expressions of the stress field, strain field and displacement field of the circular tunnel
in the elastoplastic interface and the plastic zone are established, and the theoretical expressions derived are
accurately calculated by programming in MATILAB. Verifies the correctness of the program running. After
completing the above research content, the next step is to apply it to the field engineering tunnel to demonstrate the
practicality of establishing theoretical models and numerical calculation programs, in preparation for the stability

monitoring and early warning of the project site.
Key words: Hoek-Brown failure criterion; strain-softening; elasto-plastic analysis; associated flow rule; MAT-

LAB;circular tunnel
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