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Abstract

Inclined crack is one of the primary factors which results in accident of submarine pipeline. Based
on the fracture mechanics theory, we take the numerical method to establish the pipeline model
boundary conditions. Then according to the environmental conditions loading environmental load,
and calculated the stress intensity factor K, from the pipeline pressure, wall thickness, crack
length, pipe diameter, diameter and wall thickness ratio and so on, we also analyzed its sensitivity
to pipeline strength. These have a certain foundation effect on the subsequent in-depth study of
the pipe with oblique crack pressure.

Keywords

Submarine Pipeline, Inclined Crack, Numerical Method, Sensitivity Analysis

BREERRSCKEERYRE S

ik, RR

HE R A TREA R AR T E AR, IR RE
Email: address730@126.com

Wk HEA: 20174E12H8H; HHHEEI: 20174E12H21H; KA HEA: 2017412 428 H

HE

MRERBREEREZLEFUNTEERRL —. ETHRN¥EER, RAKETEIER I EEERY
TR, WRERRAFMBIAERA, NEENE. BE. REKE. BEER. EREBENSTH
WETMABERTK, 2 T ENEERRNSBERMW, XEREMRLENEERNRAGITES
—E R ZERIE .

SCEF| UK, HHEIR. R RO R U E T D). JI5RT T, 2017, 6(4): 225-233.
DOI: 10.12677/ijm.2017.64023


http://www.hanspub.org/journal/ijm
https://doi.org/10.12677/ijm.2017.64023
https://doi.org/10.12677/ijm.2017.64023
http://www.hanspub.org

SR, R

XK ia
BREE, MR JEAH, GBI HT

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5I8

LA, [ P FER MRS () B R 2 A, AOUMIA T A IE R AR, 1T Lo R i
P Yo WFTURIL, BHRHAR AR TR B A3 W T e R 7R 2 0 87 4 308 3 378 A T 1 5 T B AR I MBS
A 30— B 55 ) 2 T R T R G M A A — SN[ 1] . B IR TR R R, R 3 Py B e Y
ORI, 24k TR S SEELGE — 51 K, B R S FH0R, EE LIRS
EfGEES I

AT, R T2 0 2 B 43 T A 00 2 A AR 92 FL R B, M5O V7 k2 B T 4% T
SR, Horh, A5 R ICIEBEAS S T ST MBSO SR 1 B TUAT A IO, R 4 40 1 7R 5T 2 £
B2, 1B A I R RS [3]. A SO A RN FE i T B AT IR TR Y, i
SRR A A S T T L SR TR 05 BT 73 B B4k 4 A B L WA 10 9 AR 47,
DA {6 T RS2 B 8

2. BEEESY

TESEBR TR, SRELBONE W, GFRRE 75 XRGFFATRE. H, RRGUERNHE L,
TRHL S M I 0+ 00 [4], ASUNKHZIRRLOHAT /T [5]. bl fEd, e & RHSUE )8 1E M
W2 URLRFKAM, 0 H RGN TR ER TR E 2R, LB F S5 T 18 s 5
IR fift

GAHESFN RGN EERA SRS FEKAE L=1000 mm, BEE t=1mm, FiEEH#% D =400
mm. EREKE a=10 mm; HL5HE KA 0= 45°; FiEA R 35 549, iERE E = 2.01E11; AR
bt 0.3; BYDIBLEE 0.794E11; JEfRA. /) 315 MPa; 18 N & 1.5 MPa (W FEA/EF I, P i a1 £ 51) [6].
BN B ARG S TE T U L 1, Wi A g e 2B, AT B 6 AN S AR AT 0 b

1m

'y
¥

0.6 m

Figure 1. Geometric model of pressure piping inclined crack
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Figure 2. The meshing of tip oblique crack
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Figure 3. Overall grid partition of pressure piping inclined crack
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Figure 4. Overall stress condition of pressure piping
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Figure 5. Stress condition of tip oblique crack
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Figure 6. Relationship curves of K and pipeline internal pressure P. (a) t = 10 mm; (b) t = 15 mm
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Figure 7. Relationship curves of K and pipe wall thickness t. (2) a =10 mm; (b) a = 20 mm
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Figure 8. The relationship between K and semi-crack length a. (a) t =10 mm; (b) t = 15 mm
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Figure 9. The relationship between K and semi-crack length D. (a) a = 10 mm; (b) a =20 mm
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Figure 10. The relation curve of K and crack angle 6. (a) a = 10 mm; (b) a = 20 mm
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Figure 11. The relationship between K and pipe diameter and wall thickness ratio D/t. (a) t = 10 mm; (b) t = 15 mm
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