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Research on the stability of surrounding rocks of circular tunnel
based on the strength reduction method
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Abstract: A series of studies have been carried out around the stability analysis of a circular tunnel surrounding
rock. Firstly, two strength reduction methods based on generalized Hoek Brown criterion were introduced, and the
reduction factors of relevant parameters of the criterion were obtained. Then, several instability criterions commonly
used in geotechnical engineering were discussed, and the mutational z—displacement of vault was chosen as the
instability criterion. Furthermore, an enhanced criterion using moving t—test method to find the mutation threshold
was proposed. Finally, a computational model was built by FLAC3D software to calculate the safety factor of the
tunnel envelope and compare it with the results obtained by the equivalent Mohr—Coulomb criterion strength

reduction method. The result shows that, using mutational z—displacement of vault as the failure criterion is
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reasonable and feasible. Besides, the objectivity and operability of calculating tunnel stability safety factor are

improved by using moving t—test method to find the mutation threshold.

Key words: generalized Hoek—Brown criterion; strength reduction method; surrounding rock stability; FLAC3D

software; moving t—test
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