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Limit width analysis of X80 corroded pipeline pass through landslide

ZHANG Peng', TANG Xuemei', LIHu?, LIU Siming’
(1. School of Civil Engineering and Architecture, Southwest Petroleum University, Chengdu, Sichuan 610500, China;
2. Sichuan Geological Engineering Survey Research Institute Group Co. Ltd., Chengdu, Sichuan 610500, China;
3. School of Mechanical and Electrical Engineering, Southwest Petroleum University, Chengdu, Sichuan 610500, China)

Abstract: In view of the safety early warning problems involved in X80 corroded pipeline crossing landslide, it is proposed to
take the limit width as the discrimination factor of pipeline safety state, establish a finite element model according to the
specific landslide conditions, to analyze the influence of different corrosion sizes and spatial positions of pipeline on the
mechanical behavior and limit width of corroded pipeline. The results show that the limit width can be used to evaluate the
safety state of pipeline. The width and depth of corrosion are negatively correlated with the ultimate width of pipeline, and show
high sensitivity to corrosion depth; the influence of internal corrosion on pipeline safety is greater than that of external
corrosion; under the soil landslide with a slope of 30°, the critical cross landslide width of the non-corrosive X80 pipeline with
an outer diameter of 10.16 cm is 21.2 m, and the critical corrosion depth of the corrosive pipeline crossing the landslide is 0.25
times the wall thickness; when the distance between the corroded pipeline and the middle of the landslide area is greater than
6 m, the influence on the limit width of the pipeline can be ignored; the pipeline stress is negatively correlated with the limit

width. When the corrosion depth is 0.2 times the wall thickness, the maximum stress of the pipeline is always at the corrosion
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position, and the stress at other positions is consistent with that of the non-corrosive pipeline.

Keywords: X80 pipeline; landslide; corrosion size; corrosion space location; limit width
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Fig. 1 Force analysis of landslide wedge
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Fig.2 Schematic diagram of pipe limit width
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Table 1 Soil parameters

HESH E/MPa H y/(KN-m™) 0l/(°) c/kPa
AT 3k I, 325 0.35 20 25 20
T X3, 32.5 0.4 20 10 15

®2 X80 EHBH
Table 2 X80 pipe parameters

S AME/mm  BEE/mm  #FE/(kgm®) E/GPa M o/MPa
X80 1016 17.5 7 850 207 03 555
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Fig.3 Stress of pipeline thickness and layers
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Fig. 4 Pipeline corrosion grid width stress diagram
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Fig. 5 Model meshing
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Fig. 6 Stress curve of pipeline with 0.2¢ corrosion depth

m 6 AT, 7RIk E i AR 1 2 1, B T
FRHE TN, 77 A 0L ) AN TR K 5 S Db B A 3 o, 2871
(4 N, 3 AN BB 18 T, L R /)N, 3K 2 p T ol A
TS 3 A S ok T R A, A T S el Ak 4 7 g B PR
R YRR 559 7 4260 ek Al B s, o 30 0 JEE P 36, 73
(14 17 3 2 M b 5 e P8 B0 FH 7 I ) e 39 9 18 Sk
T PR B B, A N ) 1K B e AR T BB 3m A2
AR AR B, T AR e A8 T N 38 B e AR i
TR A T A BRSNS S A TAE R, I T A
TR AR R S T

k53 BT AS [R]85 iy RO e 57 A B 5 B (s i), DT
B 1 A, A kA AR B S R AN 7 IR .

i 18 7 1, 35 FH ABAQUS 154 H T 85 il 45 18 1 %
PR B8 B Ry 21.2 m, BTG I Dol A5 T A0 1 5L T B R 2 9
g 21.2 m; JERRIREE A 0.14, KR 10 em., 30 cm W4
AR FRTERE AR50 19.1 m, 18.7 m, 0.3 B354 14.2 m,
4.5 m, 5 0.1 B30/ T 0.35 75, 3.16 15, AT AIBG
JE b RS B4 388 o A A B 9 AN W D, HLAE T A
RIS 5 5 X g e V% R 0 v R o X R R
JEE (R 3G, T B0 T RE PR D, R A% RE TR T A E 1Y
THARE R, A5 AR N RS A 1 T A T B, K
T R R A T 4 TR

&7 380, IR EE R 0.25¢, FEFE 30 em I,
TE (AR B G 10.4 m, 85l TE B ORI A AR BIR e
SN o TR R A R 43 W B A B B 2 10 m, BE
JE/NT 10 m 9 T8 3 70 A5 T B R B T EA T Y
s K Yo dr BE A AL B, AT 220 FLRE I, oA TR
O A7 ) A5 T R R N A 0.25¢

251

0 . . . .
10 15 20 25 30
JE KR fem
B7 EERREETL ML

Fig. 7 Variation curve of pipeline limit width
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Fig. 9 Comparison of corrosion stress of internal and external pipeline
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Fig. 10 Pipeline circumferential stress path diagram
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