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Mechanism of Deep Shaft Surrounding Rock Failure and
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[ Abstract] To provide effective guidance for shaft construction, theoretical analysis and numerical simulation were used to
study the damage and deformation of the surrounding rock and the structure of the shaft wall. The results show that the horizontal con-
fining pressure coefficient for shaft crossing geological formations is 1.75 to 1.86, leading to a butterfly-shaped distribution of the
plastic zone in the weak strata. The RPP characteristics of the relationship between plastic zone size and bidirectional principal stress
have a significant impact on the strength of the surrounding rock. The size differences of the damage forms of the wellbore surround-
ing rock before and after freezing and timely pouring are significant at a burial depth of 500~600 meters. The freezing method was se-
lected for construction before and after freezing based on the vector displacement of the surrounding rock. Based on this, the theoretic-
al calculation and design of the shaft wall structure parameters were verified, and on-site construction monitoring shows that the design
parameters can meet the safety and stability requirements of the project construction. The research results have practical significance for
the construction of similar shafts under similar conditions.
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