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Abstract: In recent years, with the vigorous development of road and bridge engineering construction in China, many bridges have
gradually entered a stage of frequent disease occurrence. With the increasing number of vehicles, the existing bridge traffic capacity
has also had higher demands. Bridge renovation and expansion projects have problems such as simultaneous operation and renovation,
the joint action of new and old components, and narrow working surfaces. Prestressed reinforcement construction has been widely
used in renovation and expansion projects due to its active loading, minimal disturbance to the original structure, and no impact on
normal traffic. The paper elaborates on the characteristics of bridge renovation and expansion projects and the requirements for
reinforcement. Based on this, the basic principles of prestressed reinforcement are introduced, with a focus on the research and
application of specific technologies such as external prestressed, bonded prestressed, non-bonded prestressed, and transverse
prestressed. The construction methods of prestressed reinforcement layout and positioning, tension fixation, and grouting of ducts are
summarized, and the construction monitoring and reinforcement effect evaluation mechanism are improved. The experimental results
show that prestressed reinforcement technology can improve the strength of existing bridges, optimize structural stress conditions,
extend the service life of bridges, and provide reference for similar engineering projects.
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