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Abstract: Due to the continuous deepening of urbanization, the reinforcement and renovation of old building structures have become
the core task of urban renewal. The article systematically explores the key technologies, common problems, and optimization
strategies in the reinforcement and renovation of old buildings. The principle, applicability, and limitations of core technologies such
as steel-concrete composite reinforcement, enlarged section reinforcement, and fiber composite reinforcement were analyzed in detail,
and the calculation method for the bearing capacity of beam oblique sections was elaborated. Specific plans have been proposed for
special renovation measures such as optimizing spatial functions, installing elevators, and treating foundations. In depth analysis was
conducted on the implementation difficulties of hidden defect detection, coordination of new and old materials, safety assurance during
construction, and conflicts in historical building protection. Finally, optimization strategies such as BIM technology assisted design,
performance-based seismic reinforcement, modular assembly construction, and full lifecycle cost control were proposed to provide
theoretical support for engineering practice.
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