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Experimental Study on Buckling Strength of Cold-Formed Stainless Steel
SHS Compression Members with Slender Section

Kang, HyunSik', Kim, TaeSoo0*

'Professor, School of Architectural Engineering, Gyeongsang National University, Jinju, 52725, Korea
ZProfessor, School of Architecture & Architectural Engineering, Hanyang University ERICA, Ansan, 15588, Korea

Abstract - In this study, experiments of austenitic stainless steel (STS304 TKC) SHS(square hollow section) compression
member under concentric axial loading were conducted to investigate buckling strength. Specimens are composed of slender
section with large width-to-thickness ratio and same plate thickness. Main parameters are column length and width. Most of
specimens except one with 50 mm width and 2,000 mm length and global buckling failed by local buckling. Yield strength
obtained from compressive material tests of stub column got lower by 34 % than that of tensile coupon test results. The test
buckling strengths were compared with those predicted by current stainless steel design specifications (American Society of
Civil Engineers [ASCE] and Eurocode [EC3]) for stainless steel compressive members, American Iron and Steel Institute
(AISI) code for carbon steel. It is known that design strengths with tensile material test data were close to test buckling

strengths.
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Table 1. Specimen list and measured dimension
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FAE 2= 2437l tis) g

tdolE M= sto] F 6719 AFAE ALt
o AA getoll HEFA 30 mmQl LAHUO|E
AH A A7H(STS304) Hlo|AEH O] E(F} UH]
Z+7F 200 mm)of| 273 AFAE LAH YO EA
|HB(STS Y308) 2. = 25 ¥ (TIG) &5t
AgA 9l 9 Hes GAI7|(FY HYH|: 50 mm x
50 mme} 70 mm x 70 mm)2} Z+E 73 Z20](250 mm,
1,000 mm<} 2,000 mm)Z 5} Tt

AYAY, A5do], XS, G A, HA| FHof of
ot Z5AH] 9 NAHE Table 19 Z2 3o AEA
FolA A HA E4E ‘M2 GedS, 7 HA CALS
© LAHUCIEA AHRIZAZRI STS304 TKC, Al
HA <50x50°2 27| F3h ||, o] 9A ‘1.5°=
330 SAFAE 7H7 M, iR g e & ‘Stub’, <17,

Actual thickness | Length Width Width Area Width-thickness | Slenderness ratio
Specimen [ L wi w, A ratio Ae

(mm) (mm) (mm) (mm) (mm?) Walte KL/r

M-A1S-50x50x%1.5xStub 1.57 248 49.92 49.98 303.83 29.83 6.28
M-A18S-70x70%1.5xStub 1.56 248 70.06 69.97 427.16 4291 4.43
M-A1S-50x50%1.5x1 1.56 998 49.90 49.83 301.42 29.99 25.28
M-A1S-70x70x1.5%1 1.54 998 69.65 70.11 420.97 43.53 17.93
M-A1S-50%50x1.5%x2 1.55 1,998 49.90 49.91 299.80 30.20 50.58
M-A1S-70x70%1.5x2 1.59 1,997 70.10 70.05 435.56 42.09 35.71
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Fig. 1. Set-up of transducer(LVDT) and strain gauges
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Table 2. Material tensile test results
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Fig. 2. Stress-strain curves by tensile coupon test
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Table 22] n& SEI/ASCE-8-02!'lo| = HP = A3}
Z)4>(Strain hardening coefficient)o] ™, HHZ 1-Q A
TE A7E D2 n = In(20)/In(Fo2/Foo )& ©]-83f A

Actual plate | Young’s Yield Yield Tensile Yield Elongation
Specimen thickness modulus stress stress strength ratio EgL n
P 1, E FyOAOI% FyO,Z% Fu Fy/Fu (%)
(mm) (GPa) (MPa) (MPa) (MPa) (%)
STS304-50 1.55 160.19 354.36 373.52 757.08 49.56 59.32 11.50
STS304-70 1.53 168.09 343.69 364.47 768.78 48.16 60.81 10.16
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Fig. 3. Stress-strain curves by stub column test
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Table 3. Compressive material properties of stub column test results

L Young’s Yield Yield Ultimate
ength .
Soastgn L modulus stress stress Compressive stress n
P E Fyo.01% Fyo2% Fic
(mm) i Y
(GPa) (MPa) (MPa) (MPa)
M-A1S-50x50x1.5xStub 248 19.03 119.73 238.69 359.20 5.58
M-A1S-70x70x1.5xStub 248 34.53 56.16 259.16 267.60 1.96
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Table 4. Results of the central compression experiment results
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EC3 (Table 3) .
e .y Ult1mat; g Buckling mode at | Slenderness ratio
P e clt Section e ultimate state Ae=KL/r
(kN)
€ class
M-A1S-50x50%1.5xStub 29.83 43.07 4 109.13 L 6.28
M-A1S-70x70%1.5xStub 4291 59.74 4 114.31 L 443
M-A1S-50x50x1.5%1 29.99 43.29 4 112.50 L 25.28
M-A1S-70x70x1.5%1 43.53 60.59 4 108.82 L 17.93
M-A1S-50x50x1.5%2 30.20 43.59 4 81.54 (0] 50.58
M-A1S-70x70x1.5%2 42.09 58.59 4 113.13 L 35.71

M—A1S—50X1.5XStu V=A1S—70X1.5XSt

(b) M-A1S-
70x70x1.5xStub

(a) M-A1S-
50x50x1.5xStub

(c) M-A1S-
50x50x1.5x1

AS-TORL XY

(f) M-A1S-
70x70x1.5%2

(d) M-A1S-
70x70x1.5x1

(e) M-A1S-
50x50x1.5%2

Fig. 4. Fracture shapes at end of the test
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Table 5. Buckling strength comparison between design predictions and experiment results

Test Test Buckling strength ratio
Speci strength o5’ Pu/Pue
pecimen P buckling -
e mode EC3 EC3 | SEI/ASCE- | SEVASCE- |DSM in SEI/|  AISI
(kN) (Table 2) | (Table 3) |  8-02 822 | ASCE-8-22 | S100-16
M-A18-50x50x1.5xStub | 109.13 L 0.83 0.56 1.06 1.45 1.20 0.96
M-A1S-70x70x1.5xStub | 114.31 L 0.85 0.69 0.90 1.61 1.33 1.05
M-A1S-50x50x1.5x1 112.50 L 0.80 0.54 1.01 0.76 0.77 0.72
M-A18-70x70x1.5x1 108.82 L 0.87 0.71 0.91 0.90 0.94 0.96
M-A18-50x50x1.5x2 81.54 0 0.88 0.66 1.39 0.84 0.80 0.72
M-A1S-70x70x1.5x2 113.13 L 0.87 0.72 0.96 0.72 0.82 0.84
Average - - 0.85 0.64 1.04 1.05 0.98 0.87
cov - - 0.037 | 0.122 0.175 0.364 0.242 0.157
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Design specifications

Fig. 5. Buckling strength ratio between
test and design strengths
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