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Abstract: A finite element model of casing with defects was established to address the geometric size deficiencies, the yield
strength variations, and the uneven circumferential distribution of yield strength. Based on the arc length method, the anti
collapse performance of the casing was analyzed, and the influence of the geometric dimension deficiencies and the yield
strength changes on the anti collapse performance of the casing under uniform external pressure was studied. Through finite
element analysis, it is found that when the dimensional tolerance of the casing is within the required range, the influence of
ovality on the anti collapse performance of the casing is greater than that of wall thickness unevenness when there are
imperfection such as ovality and wall thickness unevenness in the geometric shape of the casing. When the ovality and wall
thickness unevenness of the casing are constant, the anti-collapse result of the pipe body increases with the increase of yield
strength, and the difference between the simulated calculation results and the theoretical calculation results continuously

decreases. When the average yield strength is constant, the more uniform the circumferential distribution of the yield
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strength of the pipe body, the better the anti collapse performance of the casing. When the circumferential yield strength of

the pipe body is uniform, the yield strength and anti collapse resistance are the highest. By comparing finite element

analysis with physical experiments, it can be concluded that the external pressure anti collapse performance of the casing

can be more accurately predicted by measuring the geometric size imperfections of the casing, such as minimum wall

thickness and maximum ovality.
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