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Analysis of Design Methods for Reinforcement of Steel Structure Portal Frame

HOU Jingyang, CAO Zifei"
Hebei Jianyan Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the advancement of modern industrial plant and large warehouse construction, steel structure portal frames have been
widely used in practical engineering due to their advantages of simple structure, large span, and short construction period. However, during
long-term service, this type of structure is susceptible to problems such as component instability, loose connections, or decreased overall
stiffness due to increased loads, fatigue effects, and legacy issues during construction, which seriously threaten structural safety and
shorten its service life. This article systematically elaborates on the mechanical characteristics and failure forms of portal frames, clarifies
reasonable reinforcement design concepts, and combines engineering practice to introduce in detail the application points of various
reinforcement techniques such as component section enlargement method, additional support and tension rod system reinforcement
method, on-site welding/bolt connection reinforcement method, fatigue durability performance reinforcement method, etc. At the same
time, in-depth discussions were conducted on reinforcement design calculations, construction operations, and effect testing, and overall
optimization design ideas were proposed to achieve the coordination and unity of safety, economy, and construction. This study can
provide theoretical reference and construction guidance for the reinforcement of similar steel structure portal frames, which is of great
significance for extending the service life of structures and ensuring the quality of engineering construction.
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