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Research on Non—destructive Testing and Repair Technology of Cracks in Highway Bridges
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Abstract: In highway bridges, reinforced concrete beam bridges and rigid frame bridges dominate, and their structural
safety is directly related to the efficiency of the road network and the safety of people's lives and property. Cracks are the most
typical and frequently occurring defects in such bridges; they not only weaken load-bearing capacity but also serve as channels
for the ingress of harmful substances such as salt spray and moisture, accelerating steel reinforcement corrosion and concrete
deterioration. Under the action of loads and environmental factors, cracks continue to expand, eventually leading to a decline
in structural stiffness, durability, and even sudden failure. This paper focuses on reinforced concrete bridges, systematically
analysing the types and causes of cracks, with a particular emphasis on the principles, applicable scenarios, and precision of
non-destructive testing technologies such as ultrasound, infrared thermography, and radar. Combining with the "Highway
Bridge and Culvert Maintenance Specification" (JTG H11-2020), it explores repair materials, processes, and quality control
points for different cracks, proposing an integrated application scheme and development trend of "precise detection—classified
repair—long-term management" to provide technical support for the refined management of crack defects.
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