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Abstract

Steel structures have gained widespread application in engineering construction due to their advantages of high strength, lightweight
self-weight, and construction convenience. However, stability issues become increasingly prominent under complex stress
conditions, variable structural constraints, and external environmental influences. Once structural stability fails, it often manifests
sudden and irreversible characteristics, posing significant risks to engineering safety. Therefore, systematic research on the stability
characteristics of steel structure projects and in-depth analysis of component instability mechanisms along with structural interaction
effects are crucial for enhancing engineering safety performance. This study focuses on discussing the stability of steel structure
components, overall structural stability, and the impact of connection nodes on stability. Through engineering case studies, we
explore the applicability, structural requirements, and safety benefits of various reinforcement technologies. Comparative analysis
of reinforcement methods provides references for post-construction maintenance and performance improvement of steel structures,
ensuring reliable operational conditions throughout their entire lifecycle.
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