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Risk Assessment and Prevention Strategies for Third-Party Damage to Gas Pipelines

Li Chuankun (Jinan Energy Investment Holding Group Co., Ltd., Jinan Shandong 250000, China)

Abstract: The acceleration of urbanization has intensified urban construction activities, leading to frequent third-party
damage incidents involving gas pipelines, which pose serious threats to public safety and social stability. This study focuses
on core damage types such as construction excavation and unauthorized occupation, establishing a comprehensive risk
assessment framework encompassing risk factor identification, model construction, and risk level classification. It proposes
a three-in-one prevention and control system of “intelligent monitoring-coordinated supervision-emergency response.”
By employing the Analytic Hierarchy Process (AHP) for quantitative risk indicator scoring and combining the Fuzzy
Comprehensive Evaluation (FCE) method for precise risk level determination, the study integrates advanced technologies
like IoT sensing and AR real-scene navigation to enhance prevention effectiveness. The research provides scientific
decision-making support for gas pipeline safety management, significantly reducing accident rates and strengthening the

safety operation defense of urban gas systems.
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