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Research on the Optimization of Non-Digging Construction Techniques and Quality
Control for Urban Gas Pipelines

Shen Jian (Jinan Energy Engineering Group Co., Ltd., Jinan Shandong 250000, China)

Abstract: Addressing the disconnect between theory and practice in urban gas pipeline trenchless construction—
such as the empirical nature of process parameters, fragmented quality control, and superficial environmental protection
measures—this study integrates industry technical regulations’ evolving trends to develop a 3D simulation-based process
optimization theoretical model and a comprehensive quality control system framework. Starting from the coupled theory
of geology, equipment, and pipeline characteristics, it derives the parameter optimization logic for horizontal directional
drilling and pipe jacking methods. Based on green construction theory, a biodegradable slurry recycling system is developed.
Leveraging digital twin technology, a BIM+1oT quality control theoretical mechanism is established. The tesearch reveals
the technical adaptation principles of trenchless gas pipeline construction, providing support for industry technical standard-

ization and theoretical system refinement while filling the gap in specialized trenchless gas pipeline construction reseatrch.
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