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Abstract : In order to study the behavior of cold-formed thin-walled stainless steel built-up box section stub columns, a total of
25 fixed-ended stub columns including 14 built-up section specimens without holes, 6 unstiffened channel or edge-
stiffened channel section specimens and 5 built-up section specimens with circular web holes were tested under axial
compression. The material of specimens was S30408 austenitic stainless steel. The experimental results involving
failure modes, ultimate capacities and responses of load versus axial shortening were obtained and fully documented.
The experimental results show that the type of built-up section has a significant effect on the ultimate bearing capacity
of the built-up section column, in which the test specimens of CC-section and UU-section exhibit the largest and
smallest bearing capacity respectively. The ultimate bearing capacity of built-up UU-section specimens is larger than

the sum of the bearing capacity of the single channel section specimens. The holes on the web have almost no
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weakening effect on the ultimate bearing capacity of the specimens when the hole diameter-to-web height ratio is less
than 0.5. The test results were compared with predictions calculated by the design method as per the current
American Specification ASCE/SEI 8-22. It is found that the test strengths were lower than the predicted values,
indicating that the current codified provision in ASCE/SEI 8-22 is not applicable to be directly used for ultimate
bearing capacity predictions of the cold-formed thin-walled stainless steel built-up box section stub columns.

Keywords: stainless steel; cold-formed steel; built-up section column; experimental investigation; direct strength method
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Fig.1 Configurations of built-up closed sections
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Fig.2 Profiles of channel sections and definition of symbols
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Table 1 Material properties obtained from tensile coupon tests
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Fig. 8 Schematic diagram of test setup
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Table 2 Comparison between test results and
predicted results of bearing capacities of built-up

section specimens without holes

wams  ammx 00 Tel P P/ o/ ﬁ/
A-UU-S1 B &k 044 134.2 0.76  209.7 0.64
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A-CC-S2 Bk 1.79 2135 0.89 238.8 0.89
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A-CC-S4 EdRkw 1.01 134.3 0.78 148.1 0.91
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Table 3 Comparison between test results and
predicted results of bearing capacities of built-up

section specimens with holes

XA d/mm Py /kN  Pyo/kN Py /Pisce
A-UU-S2-0.33 0.58 131.0 155.4 0.84
A-UU-S2-0.50 0.84 130.6 135.6 0.97
A-UU-S2-0.67 0.89 121.6 115.7 1.04

A-UU-S2-0.67R 0.88 120.3 115.7 1.03
A-UU-S2-0.83 0.83 118.7 95.8 0.99
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Fig. 15 Comparison between test results and DSM

curve of built-up section specimens without holes
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