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Settlement law of vertical crossing pipeline using shallow
buried middle hole method in complex strata
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Abstract

This study addresses the challenging issue of settlement control during the construction of a tunnel crossing underground pipelines
under complex geological conditions using the middle-bore method. It systematically analyzes the phased impact of different
construction sequences on pipeline settlement. By establishing an enhanced monitoring system and real-time feedback mechanism,
combined with dynamic optimization of construction parameters, information technology in construction, and whole-process
dynamic control methods, effective management and control of pipeline settlement risks have been achieved. Based on the correlation
analysis between on-site monitoring data and construction procedures, the impact weights of key procedures such as side-bore
excavation and the removal of middle diaphragms on both sides of the middle bore on pipeline settlement are quantitatively revealed,
and corresponding technical measures for settlement control are proposed. The research indicates that side-bore excavation is the
dominant factor inducing settlement of the pipelines above the tunnel. The use of targeted back-grouting technology can significantly
improve the distribution of stratum stress and effectively suppress the development of uneven pipeline settlement.
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