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Finite Element Analysis of Effect of Cement Sheath Property on Casing Collapsing Strength

Xu Shouyu' Li Maohua' Niu Weidong®
(1. College of Geo-Resources and Information, China University of Petroleum (Huadong), Dongying,
Shandong, 257061, China; 2. Bohai Drilling Com. , Shengli Petroleum Administration, Dongying,
Shandong ,257200)

Abstract; Casings are always damaged heavily in sandstone and mudstone formations. The analysis in-
dicates that the change of the formation stress during production caused the change of the formation pore
pressure or the mechanical properties of mud and caused the redistribution of the formation stress. The
quality of the cement sheath has very important impacts on casings. Thereafter, a 2D plane axisymmetry
and strain finite element model was created. The characteristics of casing deformation under the impact of
cement sheath were analyzed using the Ansys finite element software. The analysis indicates that the maxi-
mum stress is located in the inner casing; the Casing Collapsing Strength of casing under uniform load is 5
—7 times higher than that in non-uniform load; and the higher the load ellipticity, the larger the inner cas-
ing stress is. Increasing the cement sheath elasticity modulus can effectively reduce the casing maximum
stress; therefore, appropriately increasing the cement sheath elasticity modulus under uniform load can in-
crease the casing collapsing strength.

Key words: casing failure; cement sheath property; modulus of elasticity;load; compressive strength;

finite element method
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