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Planning and Design Standards for Qil & Gas Pipelines Crossing Active Fault Zones
and Risk Mitigation Technologies
Liu Weilong (Shandong Lake Engineering Design Co., Ltd., Dongying Shandong 257000, China)

Abstract: Active fault zones pose a critical geological hazard to the safe operation of long-distance oil and gas
pipelines, with potential seismic activity, surface dislocation, and long-term creep deformation leading to multi-mode failures
such as shear and tensile rupture. This study systematically reviews international planning and design standards, comparing
Chinars «risk classification-avoidance priority-reinforced design» framework with strain-based design and dynamic risk
assessment approaches in Europe and North America. Key technical requirements for fault zone identification, crossing
method selection, and disaster-resistant design are clarified. Through a case study of the China-Russia Hastern Gas Pipeline
crossing the Nenjiang Fault Zone, the effectiveness of composite technologies—including route optimization, structural
reinforcement, and intelligent monitoring—is validated. The findings provide interdisciplinary theoretical support and

practical engineering solutions for enhancing the safety and risk management of pipelines traversing active fault zones.
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