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Abstract — This study conducted buckling analyses on 53 tubular steel pipe column models simulating pitting corrosion to evaluate the critical load

of columns that have local corrosion. Considering pitting corrosion observed in actual atmospheric corrosion environments, the shape of corrosion

pits was modeled as a cone with a cone angle of 145°. This allowed a quantitative assessment of the effects of pitting corrosion damage in the axial,
circumferential, and thickness directions on the critical load of the tubular steel pipe column. The results showed that the critical load decreases
linearly as the pitting corrosion damage increases in the axial, circumferential, and thickness directions of the column. Furthermore, the critical load
was found out to be dependent on the region of corrosion damage within the range of one-wavelength of buckling along the column axis.
Furthermore, a predictive formula for the axial compressive critical load of tubular steel pipe columns with pitting corrosion damage was proposed

using the volume ratio of corrosion damage within the one-wavelength of buckling.
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Fig. 1. Schematic representation of corroded column used in
previous researches

Table 1. Corrosion shapes of introduced local corrosion

Considered corrosion parameters

Reference Shape of patch corrosion

Spherical Rectangular

Corroded length

2] Single

5] Multiple
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Fig. 2. FE mesh of base part (8.3 mm corrosion depth)
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Fig. 3. Dimension of test specimens (mm)
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Fig. 4. FE mesh of 1 line part (8.3 mm corrosion depth)

(a) D83-P16-L1

(b) D83-P16-L3  (c) D83-P16-L6

Fig. 5. FE models with pittings at bottom end

Table 2. Analytical models for pitting corrosion height

Corrosion | Number of | Number of
depth corrosion pit | corrosion Symbol
(0.1 mm) per line line
0 0 D00-LO
31 16 1-6 D31-P16-L1-L6
62 16 1-6 D62-P16-L1-L6
83 16 1-6 D83-P16-L1-L6
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Table 3. Analytical models for pitting corrosion thickness

Table 5. Analytical models for pitting corrosion location

Corrosion | Number of | Number of Corrosion | Number of
. . . . .. | Number of
depth corrosion pit | corrosion Symbol depth corrosion pit . Symbol
. . . corrosion ling|
(0.1 mm) per line line (0.1 mm) per line
0 0 DO00-L0 62 16 1-10 D62-P16-L1-L10-C
31 16 1-2 D31-P16-L1,12 83 16 1-10 D83-P16-L1-L10-C
62 16 1-2 D62-P16-L1, L2
66 16 1-2 D66-P16-L1, L2
70 16 1-2 D70-P16-L1,1L2
77 16 1-2 D77-P16-L1, L2
80 16 1-2 D80-P16-L1, L2
83 16 1-2 D83-P16-L1, L2

Table 4. Analytical models for corrosion circumferential length

Corrosion | Number of | Number of
depth corrosion pit | corrosion Symbol
(%0.1 mm) per line line
4 2 D31-P4-L2
31 8 2 D31-P8-L.2
16 2 D31-P16-L2
4 2 D62-P4-1L2
62 8 2 D62-P8-L2
16 2 D62-P16-L.2
4 2 D83-P4-1.2
83 8 2 D83-P8-L2
16 2 D83-P16-L.2
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(a) D83-P16-L1-C (b) D83-P16-L3-C (c) D83-P16-L6-C
Fig. 6. FE models with pittings at center
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Fig. 7. Critical load vs. longitudinal pitting corrosion length
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Fig. 8. Buckled shape

(a) D83-P16-L1
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