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Research on Stress Analysis and Simulation Technology for Long-distance Oil and Gas Pipelines
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Abstract: Long-distance oil and gas pipelines are an important component of Chinese energy strategy, and their structural strength and
safety are closely related. The article conducted in-depth research on stress analysis of long-distance oil and gas pipelines. Finite
element method and simulation technology were used to analyze the stress conditions of pipelines under various working conditions,
evaluate their structural strength and safety performance. Research has found that the stress state of pipelines is influenced by various
factors, such as pipeline material, wall thickness, diameter, length, internal and external pressure, temperature, and geological
conditions. Through the established finite element model, simulation experiments have found that after considering these factors, the
maximum stress of the pipeline is concentrated near the longitudinal weld seam that runs through the pipeline. Meanwhile, the model
shows that in complex geographical environments such as faults and mountains, there is a significant increase in pipeline stress, and
stress concentration is prone to occur. Therefore, appropriate engineering measures have been proposed, such as changing the pipeline
path, increasing support structures, and using higher quality materials, to reduce the risk of pipeline operation. In addition, by
comparing the stress analysis of different types of oil and gas pipelines, and considering the working conditions, economy, and safety
comprehensively, optimization measures more suitable for the construction of long-distance oil and gas pipelines in China have been
proposed. The research on stress analysis simulation technology has important practical significance for ensuring the safe operation of
long-distance oil and gas pipelines and improving energy transportation efficiency in China.
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