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Abstract : The distribution of circumferential stress around a borehole is directly related to stuck pipe incidents. Such
downhole complex accidents frequently occur in drilling engineering. The rock mechanics principle is
adopted to reveal the stress distribution law of stuck pipe intervals and further illustrate the mechanism of
wellbore stability. The formation of the wellbore triggers the redistribution of stress around the borehole. The
combined effects of tangential stress concentration and radial stress unloading reduce wellbore stability. If
the drilling fluid density is too low, wellbore collapse and hole shrinkage may occur, thereby causing stuck
pipe. If the density is excessively high, formation fracture and hole enlargement may be induced, which also
leads to stuck pipe. This paper establishes the criteria for determining the safe drilling fluid density window
and its field implementation approach, providing theoretical basis and operational guidelines for preventing
and controlling stuck pipe accidents.
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