%40 K% 2 8 e ] 4k 7S # R Vol. 40 No. 2
2012 % 3 A PETROLEUM DRILLING TECHNIQUES Mar. ,2012

d$hHEH P doi:10. 3969/j. issn. 1001-0890. 2012. 02. 004
EEKEREBEENNIHEDLREG ST

Z B R

R R DR B4R T AR A Rl = W) BRJETTR K 163413)

H EAENETEATERETHERBE R RETRARAAMNGIKRE, BT RATHEET LG T E2H
EHOREANATLEBROEERRIAEAZ L, BRB T ERBTEELALLH S, M EF L
BHAQWB ARG EHNETREERAFZNCEEFEE BT RN EFTRRAAG R L, £
OB AEAT—RBRMEAY R, KREEZN IR ECEEYGREAFFANREREAGERTLE

KB R, EE SRR AEES R ﬁ,%ﬁdmﬁ%iﬁ’?%riyﬁfrﬁ AWE AP ANEETRRIASARTH MR
EA; A KPFRAIRPEHTREEZLGELAALTR.ZHE R L E24HEGNRE N HKRIEETRKRIRALESK
Z b A RRZH AW S GIER TR EE ww%ﬁaéf B, FAGREABROBABRKERAXET E£F
HAGEASH ALF REFER QB AEAEETRREEL HF L0 R 54,

KER.EFRRRE AREH EH e EFRR

FE S %S TE2L SCERFRIAED : A T EHES1001-0890(2012)02-0020-05

Analysis of Boundary Condition of Stress Calculation on Casing/Cement-Sheath

Li Guoqing

(No. 3 Drilling Company, Daging Drilling & Exploration Engineering Company, Daqing, Hei-
longjiang,163413, China)

Abstract: Reasonable calculation of casing stress is the basis for design of casing string strength and
for judging whether casing failure happened. At present,the common method of casing stress calculation is
to apply the non-uniform in-situ stress to the casing/cement-sheath. Then according to the calculation re-
sults,casing string stress and deformation are analyzed, but in fact, stress concentration effect caused by
non-uniform in-situ stress is already released on sidewall rock before well cementation,and can not be ap-
plied to casing/cement-sheath. Usually an oval hole is formed on the effect of non-uniform in-situ stress,
the sidewall rock already reaches balance under the effect of non-uniform in-situ stress and fluid pressure
before cement setting, so the load caused by non-uniform in-situ stress is not taken by casing/cement-
sheath,and in short period uniform stress of salt water column is taken by casing/cement-sheath. In the
long period development of oilfield,due to rheological property of formation rock,some even all of vertical crustal
stress will be taken forward to casing/cement-sheath, then casing/cement-sheath will take the effect of uniform
crustal stress,what is the main reason for casing collapse and necking down. The circumferential stress distribution
is changed by oval cement sheath which is formed by non-uniform in-situ stress. But non-uniform in-situ stress can-
not be concerned as the boundary condition of stress calculation on casing/cement-sheath.
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Fig. 1 The wellbore shape under non-uniform in-situ stress
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Fig. 2 The relation curve of fluid pressure in wellbore with

wellbore ellipticity and hole diameter enlarging rate
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Fig. 3 The common mechanical model method for casing/cement-sheath
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Fig. 4 Boundary condition of mechanical model on casing/cement-sheath in a short period after cementing
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