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Abstract

To investigate the effects of initial imperfections and uniform corrosion on the ultimate axial com-
pressive capacity of circular steel tubes, a finite element method was employed to study the corre-
sponding load-bearing behavior. The study considered the reduction in ultimate compressive capacity

XESIH: HER, B B R S SR i BN Sl E MR 7T ). KRR, 2025, 14(12): 2853-2858.
DOI: 10.12677/hjce.2025.1412306


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.1412306
https://doi.org/10.12677/hjce.2025.1412306
https://www.hanspub.org/

caused by initial imperfection amplitudes—based on the first-order buckling mode of the member—
and various degrees of uniform corrosion. The variation of reduction factors with respect to imper-
fection size and corrosion level was revealed, providing a theoretical basis for evaluating the ulti-
mate axial compressive capacity of existing circular steel tube members.
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Figure 1. Boundary conditions and loading point of the model
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Figure 2. Mesh generation of the model
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Figure 3. Linear buckling eigenvalues under different corrosion rates
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Figure 4. Load-displacement curves under different corrosion rates and initial bending amplitudes
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