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AN EXPERIMENTAL STUDY ON THE LOCAL BUCKLING STRENGTH
OF STEEL POLYGONAL SECTION STUB COLUMNS
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By Yasuhiro MIGITA, Tetsuhiko AOKI and Yuhshi FUKUMOTO

Thin-walled hollow steel columns with box or circular sections have been popularly used

hitherto. In recent years, polygonal section columns have been increasingly used for point of
aesthetic reasons, especially in cities or in the suburbs of cities. However, few studies have

been reported on the stability of steel polygonal section columns.

The purpose of this paper is to experimentally investigate local buckling strength of cold
-formed steel polygonal section columns with rectangular, pentagonal, hexagonal, heptago-
nal and octagonal sections. Based on the tests, an empirical design formula is presented to
predict the local buckling strength of steel polygonal section columns.

Keywords : steel columns, polygonal section, local buckling strength
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Table 1 Nominal Dimensions of Test Specimens
(Length=1 500 mm).

Vidth Width- Vidth-

Number | Name of Thickness | Sectional | Thickness | Thickness

of of a panel Area Ratio Parameter

Sides | Specimen| b (cm) t (mm) A (cm?) b/t R
REC20 20 4.50 36.0 44.4 0.79
4 REC25 25 4.50 45.0 55.8 0.99
REC30 30 4.50 54.0 66.7 1.19
PEN24 2 4.50 54.0 53.3 0.95
° PEN24-1 24 4.50 54.0 53.3 0.95
HEX20 20 4.50 54.0 44.9 0.79
6 HEX25 25 4.50 67.5 55.8 0.99
HEX30 30 4.50 81.0 66.7 1.19
7 HEP1T 17.1 4.50 54.0 38.1 0.68
0CT1S 15 4.50 54.0 33.3 0.59
0CT20 20 4.50 72.0 1.4 0.79
8 0CT25 25 4.50 90.0 55.6 0.99
0CT30 30 4.50 108.0 86.7 1.19
a

oCTi5-2 15 4.50 54.0 33.3 0.59

AL corners are velded.
(1 Kgf/en? = 0.098 HPs )
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Photo 1 Measurement of Initial Deformation.

Photo 2 Measurement of Residual Stresses.
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Fig. 2 Examples of Initial Deformation (OCT20).
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Fig. 3 Initial Deformations of Cross Section at mid-hight

of Test Specimens.
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Fig. 4 Histogram of Maximum Initial Deflection.
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Fig. 5 Residual Stress Distribution (OCT15).
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Fig. 6 Residual Stress Distribution after Self-balance
Adjustment (Brocken Line), (OCT15).
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Fig. 7 Residual Stress Distributions.
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Fig. 8 Model of Residual Stress Distribution.
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Fig. 9 Residual Stress Distribution in Peripheral
Direction (OCT15).
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Fig. 11 Examples of Axial Compression Test Results.
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Table 2 Measured Cross-Sectional Properties and Maxi-
mum Strength due to Compression Tests.
Vidth Vidth- Vidth-
Nuaber Kame of Thickness | Sectional | Thickness | Thickness Toes
of of 4 panel Area Ratio Paraseler G/ 0y
Sides | Specimen| b (em) 1 (o) A (cn?) b/t R (Kgf/cw?)
REC20 195.9 4.52 .82 43.3 0.85 2666 0.90
aq RECHS 244.8 4.43 43.37 5.5 1.07 2055 0.70
REC30 295.1 4.51 52.73 65.4 1.28 2186 0.73
PER24 36.7 §.53 53.14 52.2 1.02 0N [ ]
° PER24-| 8.0 4.4 52.54 53.6 1.05 208 0.71
HEX20 198.4 4.99 53.11 4.2 0.87 2566 0.87
6 HEX2S 246.0 4.5 6.3 $4.5 1.07 2103 0.7
HEX30 295.4 4.5 80.05 65.1 1.28 1818 0.6l
7 HEPIT 167.1 4.50 52.40 3 0.713 2168 0.94
OCTIS 141.0 4.50 52.66 3.7 0.64 2836 0.96
ocT20 195.8 4.49 70.08 43.6 0.86 2543 0.86
-3 0TS 264.3 4.52 B8.T7 54.5 107 2145 0.73
0CT30 296.) 4.5t 106.67 65.7 1.29 1790 0.61
ocT15-2 148.3 4.50 53.36 33.0 0.55 2839 0.96
{1 Kgf/ew? = 0.098 HPa )
W DOHRRDIETH 5.
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Fig. 15 Edge Strain and Strain Energy.
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