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Abstract

Long-distance oil and gas pipelines are frequently deformed and break as a result of landslide
geological disasters, gravely jeopardizing their ability to operate safely. An analytical model of the
pipeline was developed by actual geological survey in order to better understand the impact of
longitudinal landslides on the stress-strain of the pipeline. Numerical simulation of the pipeline’s
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stress-strain under the influence of longitudinal landslides was then performed, and the length
and displacement of the longitudinal landslide under the critical stress of the pipeline at various
soil shear angles were calculated using the analytical method. The analysis revealed that: when
the pipe is axially stressed, a fold will form at both ends because the stress is concentrated at both
ends; the critical stresses of the vertical pipe calculated by numerical simulation and analytical
method are 481.7 MPa and 446 MPa, respectively, with an error of only 7.4%, which can be used
as a benchmark for the stress warning threshold of the pipe section; Five risk points chosen for
the actual long-distance pipeline were measured for the length and displacement of longitudinal
landslides under various soil shear angles. These measurements are consistent with the analysis
results and can be used as a scientific benchmark for the warning threshold of longitudinal
landslides. The study’s findings are crucial for determining the duration and displacement of
landslides as well as pipeline stress thresholds during the ongoing monitoring of longitudinal
landslide geological feature data.
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Figure 1. Panoramic view of the landslide area
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Figure 2. Longitudinal landslide model
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Table 1. Physical and mechanical parameters of pipeline steel

1 EERMMENFEH

EA 2 ¥ [kg/m?® B12/mm BE S /mm 5 /GPa RA L I Al i 2 /MPa

L415 7.85 406.4 6.3 210 0.3 415
4

Figure 3. Pipeline model
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Figure 4. Pipeline model meshing
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Table 2. Physical and mechanical parameters of pipeline steel

#® 2 EERMENFSH
R A% 3 B K Misesi J1/MPa
8210 485.01

6120 485.02
4343 485.01

S, Mises

SNEG, (Fraction=-1.0)

(Avg: 75%)
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+4.217e+02
+3.918e+02
+3.618e+02
+3.318¢+02
+3.019¢+02
+2.719¢+02
+2.419¢+02
+2.120e+02
+1.820e+02
+1.520¢+02
+1.221e+02

ODB: Job-3-25.0db Abaqus/Standard 6.13-1 Fri Mar 25 19:00:24 GMT+08:00 2022
Step: Step-1

1% Increment  42: Arc Length = 0.5388
X Primary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +1.000e+00
z

Figure 5. Mises stress contour of vertical pipe
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Figure 6. Mises stress contour of inclined pipe (30°)
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Figure 7. Selection of hazard points
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Table 3. Physical and mechanical parameters of pipeline steel
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Table 4. Pipeline failure feature judgment
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