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Abstract: Suspension crossover pipelines are prone to structural strength failure due to complex and variable
internal pressure, temperature and external loads. To ensure the safe operation of pipelines, stress detection,
finite element analysis and sensitivity analysis were conducted on the pipeline body to clarify its stress level and dis-
tribution, providing guidance for subsequent management and maintenance. UAV surveying and mapping data
were used to reconstruct the pipe axis and establish a geometric model of the pipeline, and a cross—validation
method of vector—form intrinsic finite element (VFIFE) and ultrasonic stress detection data was introduced to
check the stress level of the pipeline body. The pipeline stress under internal and external loads was simulated,
and sensitivity analysis was performed to identify the influences of internal and external load changes on the pipe-
line stress. The joint analysis of the ultrasonic stress detection and numerical simulation reveals that the stress of

the whole pipe section is within the safe range, and the sensitivity of the pipeline stress to different loads was
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obtained through sensitivity analysis. The results show that ultrasonic stress detection combined with VFIFE can

accurately check the stress of the whole pipe section of the pipeline and it highly applicable to suspension crossover

pipelines where it is difficult to install detection equipment, and the stress sensitivity analysis can provide data sup-

port for subsequent safe operation of the pipeline. This research provides a reference for stress assessment of over-

head pipelines such as pipeline crossing and tunnel crossing projects.

Keywords: oil pipeline; suspension crossover; pipeline stress assessment; vector form intrinsic finite ele-

ment (VFIFE) ; sensitivity analysis
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Fig. 1 Crossover structure and structural deformation
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Fig.2  Ulirasonic stress detection position
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Fig. 3 Radar chart of pipeline ultrasonic stress detection
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Fig. 7 Crossover pipeline stress changing with internal pressure
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