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Study on Risk Assessment and Prevention Technology of Oil and Gas Pipeline
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Abstract : As the core region of China's strategic oil and gas resource corridor, the southwestern area exhibits
typical karst topography, well-developed fault structures, and frequent heavy rainfall. When
traversing such complex geological units, oil and gas pipelines face severe challenges from multi—
hazard interactions including landslides, rockfalls, and karst subsidence. This study establishes a
dynamic geological disaster risk assessment model based on multi-source data fusion, proposes a
comprehensive prevention and control system covering the "prevention—-monitoring—response" chain,
and validates technical feasibility through projects like the Sichuan—Chongqing shale gas transmission
pipeline and China—Myanmar crude oil pipeline. The research breaks through traditional single—hazard
assessment paradigms by employing 3D geological modeling, machine learning corrections, and digital
twin collaborative design. This approach develops regionally adaptive risk management solutions,
providing theoretical support and practical paradigms for pipeline safety operations in similar complex
geological environments.
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