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Research on the Causes and Simple Repair Techniques of Cracks in Highway Cement Concrete
Pavement

GAO Yuanxiong
Yuan'an County Xinglu Maintenance Co., Ltd., Yichang, Hubei, 444200, China

Abstract: Cement concrete pavement is widely used in highway construction due to its high strength, good durability, and long service
life. However, cracking has always been the main technical problem affecting its performance and service life. Through on-site
investigation and experimental analysis of cement concrete pavement on multiple highways, this study systematically identified the
main causes of crack formation, covering four aspects: material factors, construction processes, environmental impacts, and load
effects. The results indicate that excessive cement dosage, improper control of water cement ratio, and imbalanced ratio of coarse and
fine aggregates are the main reasons at the material level. However, in the construction process, uneven vibration, insufficient
maintenance, and improper joint treatment are key issues, and temperature stress, shrinkage stress, and heavy traffic effects bring
external incentives to pavement cracks. Based on the analysis of the causes, this study proposes a simple, economical, and efficient
repair technology system, including crack injection repair, surface sealing treatment, local milling and re paving, and micro surface
treatment techniques. The actual application verification results of 1000 square meters of cement concrete pavement in Baoding West
Second Ring Road, Hebei Province show that after adopting this repair system, the durability of the pavement is significantly
improved, the service life is extended by more than 30%, and the repair cost is effectively reduced by about 25%. The results of this
study provide theoretical basis and practical technology for the prevention and repair of cracks in highway cement concrete pavement,
and have important engineering application value for improving the quality of highway engineering and extending its service life.
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