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Lateral buckling analysis of oil and gas well casing and design
of downhole reinforcement tool

YIN Fei, GAO Deli
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Abstract: The current researches on casing collapse are mainly confined to strength analysis, while the problems caused by
lateral buckling are less considered. In fact, the most failures of oil and gas well casing, except casings with small diameter
or thick wall, can be attributed to the mode of buckling failure. The mechanisms of casing buckling under external pressure
were revealed. The critical pressure of casing lateral buckling was calculated using two methods, including an API standard
and a cylinder buckling analysis technique. Subsequently, the downhole casing reinforcing tool was designed. The results in-
dicate that the casing length used in the calculation has a great influence on the critical pressure for lateral buckling of cas-
ings, and the anti-instability of casings increases with the decrease of the values of casing length adopted in the calculation.
The findings can efficiently increase the anti-instability of casings and provide a new remedial measure for casings with high
collapse risks after well completion.
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Fig.1 Relationship between casing collapse pressure

and diameter-thickness ratio
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Table 1 Critical pressures of casings
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Fig.2 Relationship between casing critical pressure

and casing calculated length
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Table 2 Effect analysis of casing reinforcing ring
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Table 3 Section design of reinforcing ring
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Fig.4 Structure of downhole casing reinforcing tool
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