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Abstract: Long-distance pressure pipeline engineering, as the "artery" of national energy strategy, water resource
allocation, and industrial fluid transportation, features large-scale construction, high technical complexity, and variable
construction environments. It directly affects national energy security, ecological security, and public property safety.
With the continuous advancement of major projects such as the "West-East Gas Pipeline" and the "South-to-North Water
Diversion", the trend of long-distance pressure pipelines developing towards high parameters, large diameters, complex
terrains, and harsh environments is increasingly evident. However, during the construction process, there are severe
challenges such as complex geological conditions, difficulty in ensuring welding quality, stress control difficulties, high
risks of third-party damage, and long safety management chains. If construction quality control is not strict or safety
control fails, it can easily lead to catastrophic accidents such as leakage, explosion, and collapse, causing incalculable
losses. This paper aims to systematically review the latest research progress in key construction technologies and safety
control systems for long-distance pressure pipeline engineering.
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