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Research on Integrated Construction and Management of Civil Engineering and Maintenance
for Highway Reconstruction and Expansion Projects
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Abstract: As China's highway network development shifts from "expansion-based growth" to "quality improvement of
existing assets," reconstruction and expansion projects of expressways have become the main arena for transportation
infrastructure development. Unlike traditional new construction projects, these projects are complex systems carried out
under ongoing operation of existing roads, with core challenges arising from deep integration and dynamic interaction
between new civil engineering construction and maintenance of existing facilities, as well as ensuring uninterrupted
traffic flow. For a long time, due to fragmented management systems, disconnected technical standards, and delayed
information exchange, civil engineering and maintenance operations have often operated in isolation—leading to
significant differential settlement at new-old subgrade joints, poor bonding between pavement layers, frequent traffic
organization conflicts, and high lifecycle costs. These issues severely constrain the quality, safety, and efficiency of
reconstruction and expansion projects. This paper systematically reviews the theoretical evolution, key technologies,
and management innovations in integrated construction and control of civil engineering and maintenance for highway
reconstruction and expansion, covering core dimensions such as coordinated design of new and old structures, dynamic
coupling mechanisms between construction and maintenance, intelligent sensing and digital twin-enabled management,
and performance-oriented lifecycle control.
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