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Abstract

Wellbore stability in drilling operations is an important research topic in the field of oil and gas field development. In view of the
limitation of traditional analysis of borehole stability, this study uses the method of combining theoretical analysis and experiment
to deeply study the problem of borehole stability. The key geological factors and operating parameters, such as ground stress, rock
mechanical properties and drilling fluid properties, are identified by establishing a mechanical model to analyze the stress state of
borehole wall. Based on this, this paper proposes a set of improvement strategies, including optimization of drilling fluid formulation,
adjustment of borehole structure and use of advanced wall treatment technology. Simulation experiment and field application prove
that the proposed improvement measures can significantly improve the stability of borehole wall, reduce drilling accidents, and
improve drilling efficiency and safety. The research results have important guiding significance for the control of wellbore stability in
deep water drilling and complex formation drilling.
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