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Research on intelligent operation and maintenance of highway
electromechanical equipment throughout its lifecycle
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Abstract

As the core component of the digital system of transportation infrastructure, the operation status of highway electromechanical
equipment directly affects toll collection capacity, traffic control efficiency, and driving safety. In the traditional operation and
maintenance mode, equipment management is focused on passive maintenance, lacking data-driven analysis and a lifecycle
perspective, resulting in high system failure rates, high downtime costs, redundant resource allocation, and a lack of forward-looking
planning. Under the strategy of building a strong transportation country and the trend of intelligent transportation development,
constructing an intelligent operation and maintenance system with “perception analysis prediction active regulation” as the core
has become a key breakthrough direction for the digital transformation of highways. This article provides theoretical support and
practical paths for engineering governance in the intelligent evolution stage of the highway industry, based on the analysis framework
of life cycle theory, electromechanical system coupling mechanism, and digital modeling of operation and maintenance.
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