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Abstract: This article focuses on the durability research and maintenance technology of highway bridges. As a key
component of transportation infrastructure, the durability of highway bridges directly affects their service life, traffic safety,
and regional economic operation efficiency. Long term exposure to complex natural environments makes bridges susceptible
to erosion from rainwater, freeze-thaw cycles, salt spray corrosion, and temperature gradient changes, leading to problems
such as concrete cracking and steel corrosion. Meanwhile, human factors such as vehicle overloading, construction quality
defects, and outdated design standards further accelerate the degradation of structural performance. To improve durability,
systematic research should be conducted on material performance optimization, structural protection system construction,
and full lifecycle management. The widely used maintenance technologies currently include carbon fiber cloth reinforcement,
external prestressing reinforcement, coating anti-corrosion and cathodic protection, etc., supplemented by sensor based health
monitoring systems to achieve early disease identification. Through in-depth research on the durability mechanism of highway
bridges and the application of advanced maintenance technologies, not only can the service life of bridges be extended and
maintenance costs reduced, but public travel safety can also be guaranteed, promoting the development of transportation
infrastructure towards intelligence and sustainability, and providing solid support for the high-quality development of bridge
engineering in China.
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