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Abstract

With the continuous growth of urban infrastructure construction demands, integrated utility tunnels as critical infrastructure for
underground utility systems have become a research focus due to their construction models and environmental benefits. The
modular prefabricated assembly approach, centered on factory production and on-site assembly, achieves shortened construction
cycles, improved resource efficiency, and reduced environmental impact. Based on green building evaluation principles, this study
systematically assesses the energy conservation, emission reduction, construction safety, and operational benefits of modular
prefabricated assembly utility tunnels. It also analyzes key technical aspects including module design, transportation and assembly,
connection technologies, and intelligent monitoring systems. The research demonstrates that this approach significantly enhances
construction efficiency, resource conservation, and environmental protection. Furthermore, optimizing key technologies can further
improve green benefits, providing technical references and practical guidance for urban underground utility tunnel construction.
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