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Research on the Application of Preventive Maintenance Technologies for Highway Asphalt
Pavements
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[Abstract] During long—term highway operation, asphalt pavements are susceptible to multiple factors such as
traffic loads, environmental conditions, and material aging, leading to gradual performance degradation and
early—stage pavement damage. Traditional post—construction maintenance approaches suffer from high costs,
prolonged repair cycles, and traffic disruptions. Preventive maintenance, centered on "proactive prevention,

delayed damage onset, and extended service life,"

involves targeted interventions before large—scale structural
damage occurs or performance reaches critical deterioration thresholds, effectively curbing pavement
deterioration and enhancing service performance. This study examines current operational practices and damage
progression patterns of highway asphalt pavements, outlines application scenarios and key implementation
principles for mainstream preventive maintenance technologies, and integrates innovative approaches such as
intelligent monitoring systems, sustainable materials, and digital management platforms. By optimizing
technology selection and implementation workflows while identifying implementation challenges and solutions,
this research provides technical references for sustainable highway pavement maintenance, enhancing operational
efficiency and reducing lifecycle maintenance costs.
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