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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.
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Fig.1 Simplified model of eccentric and elliptical casing
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Fig.2 Relationship between casing strength

correction factor and casing eccentri city

1.3 IR 0 HI 4r

A I N A R R ) R ) 4 2 0l A A
APT 5CT L o /5 09 10 151 B2 1L i [l A e — &R 90
BEAIAS Y o Ll T B A 1R B 7E 0~0.002 2
], H 208 SCER B0, X s RAEE S W E/NT 0.1
FF 17 A v ) T AR

g(S,D/t)= !

1+[O.1648+0.5972(D/[)]SO'7618(4)
K S—MWhiRE; D/ i—EFRIEL, RN,

HhAE N 129 mm  BEJE O 6 mm 1Y EE, Bl 12 8
ool 23.17 WA 0 B 45 0k A8 TE R BRI & A 1R
BERY G R W 3R

1.1

1.0

0.9 F

0.8

BE BB IE A

0.7

0-6 1 1 1 1 J
0 0.2 0.4 0.6 0.8 1.0

IR /%
B3 EERERERHNEEHEEZEMNXR
Fig.3 Relationship between casing strength

correction factor and casing ovality



A8 5 21

RMENS S5 < AUE R 2 O A8 T AR S H00 2 4850 5 B0 52 ) 73

HY 1B 3 R, 25 A8 A iR B I R BB A A (R
JEE ) BT R /N A A TR G A Y R
M) Ll 5 A, 2 AN I 8 45 T 106 I, 5 A8 A i B AR
AEEFEAREMRNT70% L4

2 KERWMEBERFEENZN
2.1 U B L R R X A A T B 5 EE A R

i 2 48 AR k4 BT K U IR SR R X A
BB 5 B 0 5% ), D) O R R K U A ) TR R R R
A BFIEAE R, Y A AR Y 5 43 A B K
e B JEL B i 22 7E 10~20 mm 38 B 9 RE A S0 B B
EHUET R L BT LS SCHOK I IR Y JE B Ol 10
mm , IR H 5 T 0.15, 7K U 28 0 33 P A AR R R O
5.10.20.30.40.50 GPa(0 GPa B} JE /K 8 ¥ 4514 ),
Y957 Hb B 77 19 25 4K 5 L R 10~50 MPa. AR 45 & 4
AR LT LRSS0 5 — S R EE N RS54
INE 77 Wi 7K 8 B M AT A 1 i A5 Ak O 2 R
9 IE L R L 6 & T2 e 1S s e/ 7E 5 GPa i) ik
FEAA . /KU I A Oy 50 GPal, /K 8 3 43
il 22 A8 N R TH (0 I ) R R 24 1306 5 {H2 X /K e 3R
SRCPEASE B LA /NI K R BRI A7 AR IS S 3 KRB
F SRR 1 o YK IR IR BME AL B B 7E 20 GPa
Ao AT A K U IS A N 3R T A AN 1 5 JE K e 3R
B ISRV T KRB A . R, 78 2EAT [ R T
B, 2R UE 7K U BR 1Y R AT R A U I SR (20
GPa). % U SPGB IS R i,
AN AME & B3 A i S 1E 23 B A AR IR L Y 7 A T AR
b 55 = SR 5] M DR, B4 N R T A
BN 3 IN 32 7 U A A R ) 5 i) K B AR B
S ML g K- e B 2 A8 N 3R 1 R ) BE K e R

700 s 0\Pa —=—20MPa —+— 30MPa—<40MPa ——50MPa
600
500

400
300
200
100 * -

1

0 5

B AR 1/ MPa

110 115 210 215 310 315 410 415 5J0
IKUPE ISP B/ GPa
El4 FEMNEAOFMGTKEREERE
X EERHREENZ N
Fig.4 The effect of elastic modulus of cement sheath on the

strength of casing under different in-situ stress conditions
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