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Research on Geological Disaster Risks and Protection Technologies for Long-
Distance Oil and Gas Pipelines in Loess Areas Prone to Collapsibility

Wang Xiaobo (Xi’ an Oil and Gas Pipeline Branch, Northwest Company, PetroChina Pipeline BureauQingyang
Operation Area, Qingyang Gansu 745000,China )

Abstract: This study addresses the geological disaster risks for long-distance oil and gas pipelines in collapsible loess
areas, proposing a comprehensive prevention and control system. A risk assessment model based on big data and Al was
developed (accuracy >90%), an integrated monitoring network was established (response time reduced by 82%), and a grad-
ed protection scheme was designed (high-risk areas reduced by 62%). The measutes reduced slope instability probability by
78.2%, controlled collapsible deformation to 24.3mm, maintained drainage efficiency at 86.5%, and lowered pipeline failure
probability from 0.8 times/km - year to 0.15 times/km - year. The results provide a systematic solution for pipeline safety
in collapsible loess regions.
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