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Optimization of structural reinforcement strategies
for exising buildings based on performance degradation models

Luo Jieming
(Guangdong Fang’ an Safety Inspection and Appraisal Co. , Guangzhou Guangdong 510600, China )

Abstract: Existing building structures will gradually deteriorate in long-term service due to fatigue, corrosion, material
aging and other factors, which brings potential danger to structural safety and durability. In order to address this problem,
this paper constructs a mathematical model of structural degradation considering fatigue cumulative damage, corrosion of
reinforcement and material aging, and on this basis proposes a life-eycle oriented optimization method of reinforcement
strategy. The feasibility and advantages of applying the structural performance degradation model directly to the optimiza—
tion of reinforcement strategy are verified through a case study of a comprehensive office building structure, comparing the
effects and costs of different reinforcement timing and schemes. The results show that the optimization of reinforcement
based on the degradation model can significantly improve the relevance and effectiveness of the reinforcement scheme, en—
sure the safety and reliability of the structure in the whole life cycle while taking into account the economy, and provide
new ideas and references for the durable safety management of existing building structures.
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