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Abstract : As the highway network in China extends to complex geological areas, tunnel projects, as key control
nodes of the route, their construction technologies and management capabilities directly affect the
quality, safety, and operational durability of the project. Based on the "Highway Tunnel Construction
Technical Specifications" (JTG/T 3660—2020), this paper systematically explores the core
construction technology system of highway tunnels, reviews the adaptability of new open—cut method,
blast method, and shield method, and focuses on elaborating the key processes of tunnel portal
engineering, tunnel excavation, primary support, secondary lining, and waterproofing system; combined
with the entire construction process, a closed—loop control system is constructed from the dimensions
of advanced geological prediction, monitoring and measurement, quality control, risk prevention, and
digital technology application. The research shows that through precise selection of construction
methods, refined process control, and empowerment by intelligent technologies, core problems such as
collapse, water gushing, and lining deflation can be effectively solved, providing theoretical references
and practical guidance for standardized construction of complex geological tunnel projects.
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