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Abstract

In recent years, with the continuous advancement of China’s transportation infrastructure, concrete cracks in highway bridge
structures have become increasingly prominent as these critical hubs in transportation networks. These cracks severely compromise
load-bearing capacity and durability, posing significant safety risks. This paper systematically examines types and causes of concrete
cracks in highway bridges, analyzing the mechanisms by which environmental factors, material properties, and construction practices
influence crack formation. From a structural durability perspective, it explores damage mechanisms and assessment methods for
cracks, supplemented by domestic and international engineering cases. The study summarizes current developments in surface repair,
grouting, reinforcement, and new material technologies, proposing a “prevention-first, combined repair” strategy for durability
enhancement. These findings provide crucial guidance for crack control and restoration practices.
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