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Borehole Wall Protection and Stability Control Technology for Deep-Hole Drilling in High

In-Situ Stress Strata

Ma Deyi, Yang Xinjiang
Aksu Geological Brigade, Geological Bureau of Xinjiang Uygur Autonomous Region, Aksu, Xinjiang 843000, China

Abstract: With the exploitation of deep mineral resources and the increasingly extensive application of underground space,
drilling jamming and instability encountered in deep-hole drilling under high-stress strata have become increasingly serious,
posing a major technical challenge to the progress of related projects. This paper systematically analyzes the causes of borehole
instability in high-stress strata. The results indicate that borehole instability is mainly caused by the combined effects of in-situ
stress and engineering disturbance, leading to shear failure, tensile failure, creep deformation, and other phenomena when rock
strength is lower than the pressure exerted by in-situ stress. In response to this problem, targeted borehole wall protection
technologies are proposed from the perspectives of optimizing drilling fluid formulations and designing rational casing
programs. In addition, systematic borehole stability control measures are developed, including optimization of drilling paths,
adjustment of drilling parameters, borehole wall pressure relief, and borehole wall reinforcement and plugging. Furthermore, an
evaluation system for the application effects of related technologies is established, covering borehole wall stability assessment
criteria, on-site real-time monitoring and early warning methods, overall evaluation of support structures, and the adaptability
between technical measures and techno-economic benefits.

Keywords: high in-situ stress; deep-hole drilling; borehole wall instability; borehole wall protection technology
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