2014 %38 % FE G EKFFIR(ERAFR) Vol.38 No.3
%3 M Journal of China University of Petroleum Jun. 2014

XEHS :1673-5005(2014)03-0057-04

FHEIFECEE —KIERH & R B2 T or i

TEERE, aEMN, B F

(YRR XFob TRHAFTHESLEZE T, LK 102249)

doi;10.3969/j. issn. 1673-5005. 2014. 03. 009

FEE TR T EE KRR -HZ A A RG22 1Rt 12 20 758 i A AR AR S e 4 B I IR 2 5
e B T MR A2 T P aff 2 i A bn 2 L B AR 3 S5 R R T s 64T 20 i, A8 380 3 ASB R R gk, DA 3 A8 ) ki
it TG A ST AR R R A TR )R F 0 T 3 A AR T R B R R e A il 3R T Y R D 43 A, X LR TR
TR SR IR A HEE, S5 SRERI  HIUZE 3 > 0 ) /NS RN R RS 2 1 & B T A KRR R AR
I} 22 M 7 7 A - A5 ) AR AR [R) , FE S 1 )2 T AP I BB BN R T R T [RS8 400 T B EE s
RETT, AR5 — 24 )2 T B MBS PN I K TR & T KT IR EE BN BE

KR RS AARR BEIKIEER; N 1500 IR

hE 5% S . TE 265 XERARERD A

Mechanical analysis of casing-cement ring under non-uniform
in-situ stress during inclined well drilling

WANG Yan-bin, GAO De-li, FANG Jun

(MOE Key Laboratory of Petroleum Engineering in China University of Petroleum, Beijing 102249, China)

Abstract: In order to perform the mechanical analysis of the casing, cement ring and nearby formation in an inclined well
drilling, the three principal formation stresses were transformed into a new coordinate system constituted of the borehole axis
and the plane perpendicular to the axis. Under the new coordinate system, three new stress tensors were obtained, which can
be used as the basis for the boundary condition to establish the relevant control equations. The stress distributions on the in-
terfaces between casing, cement and formation in the inclined well system were calculated using the new three principal for-
mation stress relationships, along with the variations of the stress distribution with different deviation angles. Analysis results
show that the variations of the stress distribution with the deviation angle are different because of the differences in the three
principal formation stress relationships. Under certain geological conditions, the anti-collapse capability of the casing in a
horizontal well can be greater than that in a vertical well, and vice versa, if the geological condition changes.
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Fig.1 Coordinate transformation of
inclined-vertical well shaft
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Fig.2 Plane strain analysis model of

casing-cement ring-formation
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Table 1 Three cases of formation principal stress

2 S A oy /MPa o,/MPa o,/MPa
1 27.5 20.9 26.5
2 27.5 26.5 20.9
3 26.5 20.9 27.5
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Fig.3 Stress distribution of two contact

surfaces in formation 1
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Fig.4 Variation of stress distribution on casing-cement surface with inclined angle
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