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Research on Durability and Reinforcement Technology of Highway Bridge Reconstruction and
Expansion Structures
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Abstract: With the continuous increase of traffic volume on highways in China, the early construction of highways can no longer meet
the requirements of modern social transportation development. Therefore, the renovation and expansion of highways is one of the
important tasks in China's highway construction. In this context, it is necessary to explore the two main issues of durability and
reinforcement methods of existing bridge structures in the process of highway bridge renovation and expansion. Firstly, the
characteristics of highway bridge renovation and expansion, as well as the service status of existing bridges, were introduced. Secondly,
a method based on a multi-level evaluation index system was proposed to evaluate the durability of renovated and expanded bridges.
Then, the interaction mechanism of various factors such as material aging, environmental corrosion, and fatigue damage was analyzed.
Finally, based on these factors, a reinforcement plan for renovated and expanded bridges was proposed with the goal of improving
bridge durability, and suggestions were given to improve bridge durability throughout the entire life cycle from the aspects of design,
construction, and operation and maintenance. The research results indicate that the durability life of the component calculated based on
the hoop reinforcement is smaller than the value calculated from the main reinforcement. In the process of renovation and expansion,
the remaining durability life of the component is based on the calculated value of the hoop reinforcement. When the target service life
is 100 years, the proportion of main beam components that can be used normally is 94%, and the proportion of pier column units,
cover beam units, and bridge abutment units that can be used normally is 67%, 11%, and 44% respectively. This achievement can
provide guidance for the durability evaluation and reinforcement design of structures in highway bridge renovation and expansion
projects.
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