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Refined analysis and optimization of seismic performance
of steel column support nodes in industrial plants

Shuai Zhang
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Abstract

As the core load-bearing hub of the lateral force-resisting system in industrial plants, the steel column-brace joint directly determines
the seismic safety and integrity of the structure under earthquake action. To address issues such as ambiguous identification of weak
links and insufficient ductility control in traditional joint designs, this study adopts a refined analytical approach, systematically
exploring the key seismic influencing factors of steel column-brace joints by examining their mechanical behavior and failure modes.
By clarifying the stress transmission path and plastic development patterns in the joint zone, the formation mechanism of weak links
in the connection area between braces and steel columns is revealed. Based on the damage control concept, an improvement scheme
centered on joint construction reinforcement and energy dissipation path optimization is proposed. Through measures such as rational
stiffener arrangement and connection form optimization, the seismic design objective of “strong joint-weak member” is achieved.
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