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Comprehensive Management Analysis of Crack Diseases in Municipal Road Asphalt Pavements
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Tianjin Yilu Engineering Testing Technology Development Co., Ltd. Postal Code 300250
[ Abstract ] Cracks in municipal road asphalt pavements represent a critical defect that significantly impacts road performance and
service life. Their formation results from the combined effects of material aging, temperature cycling, load fatigue,
construction defects, and disturbances from underground facilities. Addressing the high-frequency maintenance
demands of municipal roads, this study transcends the traditional approach of "emphasizing repair over prevention." By
examining crack types and their underlying mechanisms, and integrating material innovations, structural optimization,
green construction practices, and intelligent maintenance technologies, the paper establishes a comprehensive lifecycle
management system encompassing "prevention, treatment, restoration, and operation and maintenance." It provides
detailed analyses of the application mechanisms and practical implementations of innovative techniques such as
ultra-thin micro-seal layers, water-activated asphalt surface coatings, and non-invasive joint patching systems. The study
proposes tiered crack management strategies tailored for municipal environments, offering theoretical insights and
technical support for reducing maintenance costs, extending road lifespan, and enhancing urban road service quality.
[ Key words ] Municipal road; Asphalt pavement; Crack damage; Comprehensive management; Innovative technology
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