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Pipeline Construction Period under Complex Geological Conditions

Lei Zhang Jing Tang Zhen Wang Haitao Wang Yibo Xiao

China National Petroleum and Natural Gas Pipeline Network Group Co., Ltd., Central China Branch, Wuhan, Hubei,
430000, China

Abstract

Long-distance oil and gas pipeline projects frequently traverse complex geological zones including landslides, karst formations,
and permafrost. During construction, geological hazards may trigger pipeline deformation or fractures, posing direct risks to both
engineering quality and operational stability. This study identifies multiple critical risks under complex geological conditions, such
as mechanical damage from geological disasters, structural failure due to uneven foundation settlement, and human-induced damage
from improper construction techniques. Targeted protective measures are proposed through geological pre-treatment, optimized
construction methods, and early warning monitoring systems. Case validation demonstrates that after implementing these measures,
the slope displacement during the initial construction phase showed a slight increase but stabilized later, with a maximum cumulative
displacement of 18.5mm. This provides valuable technical references for similar projects.
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