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Abstract
Several studies have been performed on the structural performance of concrete filled steel tubular columns(CFT). However, a
lot of circle and square sections were used. In this study, to understand the structural performance of rectangular CFT columns,
six rectangular CFT columns with a length ratio of 2.0 between the long and short sides (hereafter aspect ratio) were subjected
to centre-compression tests to investigate the effect of basic compression performance when axial compression forces act
uniformly on the entire cross-section. Furthermore, the annealing effect on the elasto-plastic behaviour of the steel pipes

investigated.
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Tablel List of specimens

Specimen B XD (mm) t (mm) B/t B/D H (mm) annealing Fc (MPa) Steel material
N22-47-2 3.2 46. 8

N22-33-2 4.5 33.3 No

N22-25-2 6.0 25.0

150 X 75 2.0 225 18 STKR400

A22—-47-2 3.2 46. 8

A22-33-2 4.5 33.3 Yes

A22-25-2 6.0 25.0
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Fig.1 Test set—up and Instrumentation
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Table2 Material test results

Specimen s o ,(MPa) E, (GPa) s 0 . (MPa) c o s (MPa) e o(%) E. (GPa)
N22-47-2 410 202.5 459. 8 20.7 0.29 24. 8
N22-33-2 363 218.2 440.0

22.0 0.25 20.0
N22-25-2 369 185.1 459. 4
A22-47-2 236 172.8 326. 1

21.5 0.22 21.9
A22-33-2 213 176.6 296. 8
A22-25-2 233 189.0 333.9 23.2 0.28 23.0

Table3 Mix proportion

Unit mass (kg/m®)

W/C(%) Coarse Super
W C fines
aggregate plasticizer
64. 1 195 | 305 909 1018 3.05
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Fig.2 Experimental Results of stress—strain Curves of Concrete Confined by Square
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Table4 Experimental result
Specimen c O cB (MPa) € co (%) cO 3B (MPa) &0 (%) cow/cop
N22-47-2 17.40 0.21 20.7 0. 29 0. 84
N22-33-2 17.25 0. 05 0.78
22.0 0. 25
N22-25-2 23.25 0.52 1. 06
A22-47-2 18. 35 0. 10 0. 85
21.5 0.22
A22-33-2 19. 06 0.12 0. 89
A22-25-2 21.56 0. 50 23.2 0.23 0.92
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Fig.3 Steel tube strain — axial strain
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(cross—section)
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(b) N22-33-2
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(c) N22-25-2

Photol Failure mechanism of square CFT columns (No annealing)
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Photo2 Failure mechanism of square CFT columns(Annealing)
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(a) Cross—section in X-direction (b) Cross—section in Y-direction

Photo3 Inside Concrete
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soyiyield strength of steel tube
s0y-ultimate strength of steel tube
.03, €o-stress and strain of concrete at peak point
.0 €c-Stress and strain of confined concrete at peak point
E.:Young’ s modulus of steel tube
E.:Young’ s modulus of concrete
W:water

C:cement





