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Abstract

The continuous advancement of urban infrastructure has elevated standards for underground utility tunnels and pipeline systems.
As critical components of municipal engineering, these systems play vital roles in urban energy distribution, water supply, and
communication transmission. With the systematic implementation of urban renewal and the “Three Olds Renovation” initiative,
underground pipeline networks have grown increasingly complex. However, traditional construction methods face challenges such
as inefficient underground space utilization, environmental impacts, and safety hazards. This study explores the rational application
of utility tunnel and pipeline construction technologies to systematically evaluate the strengths and limitations of existing technical
frameworks, identifying optimization strategies to enhance project quality and efficiency. Through in-depth analysis of specific
construction phases, the research provides theoretical support for standardized and safe municipal engineering practices, thereby
meeting the long-term operational demands of modern cities.
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