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Abstract

This article systematically explores the multidimensional causes and preventive maintenance strategies for highway pavement
diseases. It analyzes the mechanisms behind common issues such as cracks, ruts, and potholes from aspects like material properties,
structural design, environmental factors, and traffic loads. The article highlights the significant impact of asphalt material aging,
insufficient subgrade compaction, temperature and humidity cycles, and overloaded traffic on pavement performance. Based on
this analysis, a comprehensive preventive maintenance system is proposed, covering disease inspection, detection technology,
maintenance techniques, construction management, and traffic optimization. The system emphasizes optimizing material properties,
standardizing process control, and using intelligent traffic regulation to build a lifecycle management model that focuses on ‘source
prevention, process control, and dynamic response.’ This approach aims to enhance the precision and intelligence of highway
maintenance, reduce maintenance costs, extend pavement life, and provide theoretical references and technical pathways for the
sustainable operation of highway infrastructure.
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