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Abstract

With the continuous expansion of China’s expressway network, electromechanical systems—crucial infrastructure for road safety
and operational efficiency—now face heightened demands for maintenance management quality. This study focuses on loT-enabled
maintenance management frameworks for highway electromechanical systems. It first outlines the necessity of IoT applications,
covering system components, equipment impacts, operational risks, and how these systems ensure stability. A “sensor layer-network
layer-application layer” architecture is proposed, detailing functional modules across each tier. The research further analyzes core
modules including full lifecycle management, intelligent fault resolution, and workforce optimization. These findings contribute to
developing efficient smart maintenance systems, significantly enhancing operational efficiency and system reliability in highway
electromechanical infrastructure.
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