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Theoretical Analysis of Viscoplastic Zone of Non-axisymmetric
Circular Chamber Based on Nishihara Model
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Abstract; Based on the Mohr-Coulomb strength criterion and Nishihara rheological model, the boundary
equation of the viscoplastic zone of circular chamber under stress of non-isobaric rock is derived. The variation of
the viscoplastic zone radius of the chamber viscoplastic zone with time under the conditions of pressure coefficient
and supporting resistance on different sides is analyzed, and the difference between the plastic zone in the early
stage of unloading and the rheological period of the surrounding rock is discussed. It is found that the growth rate
of the radius of the viscoplastic zone is high in the early stage of unloading of the surrounding rock, and the
growth rate gradually decreases with the increase of time. After the time increases to a certain extent, the radius
of the viscoplastic zone no longer increases, but stabilizes at a fixed value. The radius of the viscoplastic zone
increases with the increase of the pressure coefficient on the side. At the same time, the larger the lateral
pressure coefficient, the smaller the growth rate of the radius of the viscoplastic zone. The supporting resistance
has an inhibitory effect on the viscoplastic zone radius of the surrounding rock in the early stage of unloading and
the rheological period of the surrounding rock, and the inhibitory effect gradually increases with the increase othe
supporting resistance.
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