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Research on Intelligent Highway Maintenance Driven by Al and the Internet of Things

Yu Liang
China Railway Construction Highway Operation Co., Ltd., China Guangdong Zhuhai 519000

Abstract: As an important part of the national transportation infrastructure, the operational safety and maintenance level of
highways directly affect traffic efficiency and public safety. However, the current maintenance model is still mainly 'reactive
repair,' lacking real-time monitoring and preventive management, which leads to delayed maintenance and increased costs.
To address this shortcoming, this paper proposes an intelligent maintenance framework based on Artificial Intelligence
(AD) and the Internet of Things (IoT), constructing a closed-loop system of "perception—analysis—decision—execution."
Methodologically, the study combines literature review, case comparison, and theoretical modeling, and validates the approach
through exemplary simulation data and case analysis. The results show that multi-source sensor deployment significantly
improves the timeliness and accuracy of defect detection, AI models perform excellently in trend prediction and lifespan
assessment, and the integration of IoT and Al promotes the shift of maintenance from reactive repair to proactive prevention.
This study not only expands the interdisciplinary framework of smart transportation at the theoretical level but also provides
practical scientific decision support for traffic management authorities, with potential value in reducing life-cycle costs and
ensuring road safety.
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