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Discussion on the causes of early pavement diseases and
preventive maintenance measures
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Abstract

Asphalt pavement systems are extensively used in China’s highway infrastructure. However, some roads develop early-stage
distresses such as cracks, rutting, and potholes within 3-5 years of operation, significantly reducing service life and transportation
efficiency. This study identifies primary distress types including cracks, rutting, loose pavement, and potholes, while analyzing
their causes from five dimensions: material properties, design specifications, construction practices, traffic loads, and environmental
factors. To address these issues, the paper proposes comprehensive measures encompassing material optimization, preventive design
interventions, construction process control, traffic load management, and application of proactive maintenance technologies. Research
demonstrates that integrated strategies can effectively delay distress progression and enhance pavement durability. Future preventive
maintenance approaches will increasingly adopt intelligent and precision-oriented methodologies, providing robust support for
sustainable highway transportation development.
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