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Treatment Methods and Engineering Applications for Insufficient Ultimate
Bearing Capacity of Exposed Steel Column Bases —Taking the Phase I1 Project
of Xiangyin Transmission Equipment Manufacturing as an Example
Leng Huiliang
Shanghai Shenlian Architectural Design Co., Ltd., Shanghai 201900

Abstract : In multi-story steel structure factory buildings, when exposed rigid column bases are designed
according to the specification requirement of "strong joints and weak members," industry pain points
such as oversized anchor bolts, excessively large base plate dimensions, and even insufficient
ultimate bearing capacity commonly occur. This paper combines current specifications with steel
structure design concepts to analyze the core causes of these issues and proposes optimization
methods based on seismic performance-based design. Relying on the Phase Il Project of Xiangyin
Transmission Equipment Manufacturing, completed in 2023 and designed by the author, this study
addresses the characteristics of steel columns controlled by stiffness and slenderness ratios. By
setting moderate earthquake elastic performance objectives and adopting a 50% full plastic flexural
capacity control indicator, the column base optimization is achieved. The results show that this method
can reduce steel usage in column bases by 35%, optimize anchor bolt specifications from M45 to
conventional M39, effectively reduce column base dimensions, and balance safety and economy,
providing a reliable reference for similar projects.

Keywords : exposed steel column base; ultimate bearing capacity; steel structure; seismic performance-
based design; stiffness-controlled column
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