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Research on the Construction and Evolution Analysis of Highway Section Level Maintenance

Scenarios Based on Digital Twins

Xian Cao Chen Chen
Hubei Zhongjiao Xiantong Expressway Co., Ltd., Xianning, Hubei, 437000, China

Abstract: With the gradual development of intelligent and refined operation and maintenance of highways, digital twin
technology provides a technical direction for dynamic perception and intelligent decision support from the level of road sections.
This paper focuses on the digital twin system at the highway section level, introducing the basic concepts and workflow of
digital twin technology, and proposing a model design and evolutionary analysis method to solve typical maintenance scenarios.
Using four steps of physical entity modeling, multi-source data fusion, typical scene logic construction, and visual deployment,
evolutionary analysis is conducted through state, environment, trajectory, and simulation. The research results can also provide
precise detection services, predictive intervention services, and decision optimization services for specific operation and
maintenance services of highways, gradually realizing the intelligent development of operation and maintenance.
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