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Analysis on Anti-collapse Ability of Oil Casing under External Non-uniform Load and Internal Pressure/ZHOU
Xiong] , LIN Guo-qing2 , ZHONG Ying—yingl , FANG Li-ping] , LIANG Jindu' (1. Guangxi Colleges and Universities Key
Laboratory of Beibu Gulf Oil and Natural Gas Resource Effective Utilization, College of Petroleum and Chemical Engineer—
ing, Qinzhou University, Qinzhou Guangxi 535000, China; 2. Yibin China-Resources Gas Co., Ltd., Yibin Sichuan
644000, China)

Abstract: Oil casing is usually under the complicated internal and external stress environment. The study and analysis on
the influence of these factors on casing collapse resistance ability are very important, which can provide theoretical basis for
casing strength design. Based on the stress characteristics of casing under external non-uniform load and internal pressure
and the theory of material mechanics, a calculation model of hoop stress of ideal casing at unit length is established, the
distribution regularity of hoop stress of internal and external casing surfaces is revealed. The calculation shows that the yield
failure point is at the internal surface in circumferential direction of 90 angle with maximum horizontal crustal stress. A new
formula of external collapse resistance ability under non-tniform external collapse load and internal pressure during casing
buckling is derived from the failure point by Von Mises yield criterion. Calculation examples show that non-uniformity coef—
ficient of external load has the greatest impact on external collapse resistance ability among all the influence factors on col-
lapse resistance ability of casing. The larger the non-uniformity coefficient of external load is, the faster the collapse resist—
ance ability of casing declines ; under less external load non-uniformity, the external load bearing capacity of casing can be
improved by increasing the internal pressure and decreasing casing diameter-thickness ratio.

Key words: non-uniform load; internal pressure; hoop stress; yield failure point; external collapse resistance ability; di-

ameter—thickness ratio
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