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The influencing of cement sheath parameters and

casing shape parameters on casing strength
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Abstract: At present, both at home and abroad are facing serious casing damage problems, so it is necessary to study
the influencing factors of casing strength. By establishing a three-dimensional finite element model of casing and cement
sheath, and using Ansys finite element analysis software to study the influence of cement sheath parameters, casing
eccentricity and ovality on casing strength. The simulation results show that only when the elastic modulus of the
cement sheath exceeds a certain value, increasing the thickness and elastic modulus of the cement sheath can improve
the strength of the casing, otherwise the equivalent stress of the inner wall of the casing will be increased, and the
effect of the cement ring on the strength of the casing is a function of the diameter-thickness ratio of the casing. In
addition, the strength of the casing decreases significantly with the increase of the eccentricity and ellipticity of the
casing, which can easily cause yield failure of the casing.

Key words: casing damage; casing strength; finite element analysis; eccentricity; cement sheath; ellipticity

0 3% HEAT ™ o A il FE PR i 22 B O )2 A O, EL

FUAT, RS A A IR, 2R E A KE AR R AR A S 5 R A
NN < 4R < & 7 87N TR S 11K I L A =R ) IS AT ey o = 7 N R e R
(0 2 9l Y amama 2 5 e R R K BT E B 0 SRR IR OB X R O AR R A
L R CO & B, IR oS £ Bl LRI REBUF 1T 2 0, bl S0

s B #A: 2020-05-16; &8 HH#A:2020-11-21 DOI:10.12143/j.21gc.2021.02.010

YEE B A RMEH 55 DU, 1998 47 A8, 3 o T Lol , A8 1, AUt TiT I 9 IX 2 B2 % 29 %5, m 15801371726@163.com

BARMEE B0, B, DUE, 1992 4 4, TR, i A FER 5 TR Ll , A e 8 2R HOR BT 58 AR, 1l R 48 41 17 42 3l i 126 5 221 %,
350812906@qq.com

SIS RS HR I 250, 5 RIS BB RS BT B SR B i 2 [T ] B4R TR, 2021,48(2) . 70-77.
SONG Yewei, DONG Zexun, LI Kuan, et al. The influencing of cement sheath parameters and casing shape parameters on casing
strength[ J]. Drilling Engineering, 2021,48(2):70-77.



A8 5 21

RMENS S5 < A UE IR 2 O A8 T AR S H00 2 4850 5 B0 52 ) 71

2090 A AT DR S FH D T I A OB il 2 i 4
BAS Ty th D, D S T )2 Dk K A7 1 4 T
MG TES , BEES IR, SRS i 12 i H
2 R I T RAh L AR R B LA T I
FIRNPE 55 R ST e A FECEE IR, SRR
FHH T e ARAR B 2%, DRt T 45 22 IR ) s 1l
WK BT A B A W 48 R A5 A A AR L IR
S BRI W TR R MR &, U
R W 2 A RO AN A B AR SE ST, IR
HETESBMIRI 25 7 &0, 3 HIELLA4ET 1L
R B SE C [) BE AE  IR H  E RE A
(0 Th R ' E AR AR AR R B T 70% ~
80% , i izt i i 1 [E PRV ¥ KT, I H 4% b B A AR
PRl 2 A 0 R T s 1) 28 B 40 2K R B A2 e Tt
TIF 53 5 i 4 A8 5 B %) PR 2R I L ) Rk e N
KW RRIR %2 B X

B BUIR 09 A TR A ey BB T T B A R
ARER P S e AR R A A PR R R AT e
R B = RU W NS 7 B N A S = 1 7y
FEMR R Z R 20 i FE M RAE 5143
IK YR IR B R B RN AL AR R AR SO
X 7K e B S BRI 42 45 B X T A R 3R R O T Al Y
WFIE . 76 Z 00 N AR 243 B RF 58 BR B AE
JE b 2 AR Y5 H R S R R HE L T ML )E K TR IR
MBS K A R TE R Evans 4 R H 5286 %
W B8 5 2 A5 BR T 40 A7 14 5 CBIE 5 /K U8 26 2 ot
EAFMRIE MR RERT USSR E RSN
BIF 57 4 A8 A0 M TR0 R o 238 XoF 5 A8 i B ) R
A A AT #0  AE WF 5 K R A X ) 42 5 L B A o0
B M E R 520 . AR SO E i 8 B4
IK YR FR I = 4 A BR A AL, F FH Ansys A BR JC 50 #t
ARt AT R g, S BRI EA R  1E R
BN 25 0F T BF 98 K e 38 2 B50R £ 45 B [
B IR R

1 HEEBRIEIR SN
11 R KI5k

MR Z BT 27 25 B9 I 5 R R D3l S O 9 e
F10 055 A 107 3 S92 2 SR FR AT AT LAAS B I ]
4 3= B 7K e 0 BT 52 B9 S BF ) B & 2 R T )R Y
KR T, DRI 2 A g AN R T B A O A
XF A B o AR SCIBBE K - 0 ) O 35 ) M R g, 7

XFPEOLT 2 T B MK AR 51 S8 5%
I =i BRTE R, R Ansys % g ST 9 8 R
KU I A BR A A HEAT A BT LTS, A Y S HOR
FEAMIT . EERHNSOER , H s IR & 758
MPa, B K 127 mm, 4M&E R 139 mm, & B R 1500
mm , PR 210 GPa, I #A H o 0.3;5 7K Y8 B Y
2 B0 Bl A AL 1 AS ] 17 A% AR 1 5 78 2K U B 1) 7 i
Jiti [ 2 29, A R AR FRAE K R IR Ah R i, &
K e P8 22 ) AS 25 kR 1 gl B2l OB 20K N
iR

o EENKERANEEHREMW 10845,
KT 245, KAl D) 20 W8 58 0 G i 3 B s T
I W 2 A R A A R A RN, DR I SR i W
ERANIG SR AT

L.=1.17D\/D/t 1)

X D—EHE IR, mm; —— EE I EEE
mm,

HMEENRKRERTEENRARKER, hKE
By/NFIRARKER, VEES . EERANIGA
K45 F 783 mm, 48 A (1 K O K T &S 1 A
KR, DRI AN T 2% 8 R 2 A 0 5 A o Y Y R A
N o B R LRL Y OR B AT SD AN i 4 Rk, PR AT
PLH Von Mises 880w 1 ok Fom B8 W R IR
s an 78 i ik #2 v, A N 0 38 B s IR B, R
BB G SR B MR S &
TR REE Z W% T 23.2, KT 20, AT L&
A N REAY BIE L] LN R N R B
INE 3 53 A (500

R APIESBETTRE AKX, TUBFLEEA
AFPREIRTE 3 —— i IR IR 98 M 1 K 3 9 v 2o U
SR AN S PE B3R . B T &8 198 Mk IR 4, Kok 3
Pl KT8 s W BR S R AR o SEBR b bR T — 36
SrNHEBEREREE N, B8 2 A RRBEIE, m
AN JE IR IR , B8 KA R BRBIR G R R /T
B IR R A G AR T . EERAR R E
o 23.2, KR F &4 &R MR wEIR G 542 R T
13.38, fir L & A KR w3k, ol 7 2 Faomt 3K
J1%F 32.4 MPa( % & %] APT &4 38 1 N il 22 4
RECH 1.3~1.5) . HIL, BBk EE KA K R
WAl A b T M R P, AR KT 285 1 g
11 64<<50 MPa.



72 B R T 7

20214F 2 H

LA T TA ™ kb, S B0 —E 1
i o S FIAH [0 2, 254 A R B 2 SO 54 A R
Oy A B BGOSR b R ECE
MR WIR 3 2 BRAR B R DUAN B OB o Tssa JLA.
SEUTAR T OO R R I R X S A BT AR B R
B2 g A 5

PR A BB (D) BB ER T i O 3R 25 1 5
JE I 0 HAt e e, LR 25 T O R [5] 32 g
PRI B A5 R 5 (2) A 25 8L BE A8 Ak 0 5 48 3 2 1) 2
Wi (3) BRI R —— I . E 1R T
A 630 0 25 A A T AR

N
oy

B1 ROEEMHEEEME LR

Fig.1 Simplified model of eccentric and elliptical casing
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