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Concrete Filled Steel Tubular Column for rectangular cross-sections

Technical developments on Confined effects.

Yutaka MATSUMOTO™

Abstract
Alot of study has been executed on the structural performance of concrete filled steel tubular column(CFT). However, a lot of
circle, square sections are used. In this study, the structural performance of rectangular CFT columns is investigated. We examine
the effect of basic compressive performance of 15 rectangular CFT columns and 5 square CFT columns, in which axial compressive
force is equally applied to the entire cross section, by using the ratio of the lengths of the long and short sides (hereinafter referred to
as "aspect ratio") and the width-to-thickness ratio as parameters in center-compression tests. Furthermore, the effect of annealing on

the elasto-plastic behavior of the steel pipes is also investigated. Finally, the fracture behavior inside the concrete section is discussed.
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Tablel List of specimens

Specimen B XD (mm) t (mm) B/t B/D H (mm) annealing Wrap film | 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
A22-47-2 3.2 46. 8
A22-33-2 4.5 33.3 225
A22-25-2 6.0 25.0
A25-39-1.6 3.2 39.1
A25-28-1.6 125 X775 4.5 27.7 1.6
A25-21-1.6 6.0 20.8 fos STKR400
A25-47-1.5 3.2 46. 8
Yes
A25-33-1.5 150x100 4.5 33.3 1.5 300
A25-25-1.5 6.0 25.0
A25-47-1 3.2 46. 8
A25-33-1 150x150 4.5 33.3 1.0 450
A25-25-1 6.0 25.0
A25-29-1 175x175 6.0 29.2 1.0 525 N
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Fig.1 Test set—up and Instrumentation
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Table2 Material test results Table3 Mix proportion
Specimen s 0 y(MPa) E, (GPa) s 0 «(MPa) Unit mass (kg/m®)
N22-47-2 410 202.5 459. 8 W/C (%) Coarse ) Super
W C fines o

N22-33-2 363 218.2 440. 0 aggregate plasticizer
N22-25-2 369 185.1 459. 4

64. 1 195 | 305 909 1018 3.05
A22-47-2 236 172.8 326. 1
A22-33-2 213 176. 6 296. 8
A22-25-2 233 189.0 333.9

soyiyield strength of steel tube, so.:ultimate strength of steel tube
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Fig. 2 Experimental Results of stress—strain Curves of Concrete Confined by Square
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Fig. 3 Experimental Results of stress—strain Curves of Concrete Confined by Square
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Fig.3 Experimental Results of stress—strain Curves of Concrete Confined by Square
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Table4 Experimental result

Specimen Wrap film c o cs(MPa) & co(%) co 3 (MPa) € o(%) 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
A25-39-1. 6 12. 80 0.16 0.50
A25-28-1.6 15. 40 0.75 25.5 0.23 0. 60
A25-21-1.6 Yes 19. 04 0. 40 0.75
A25-47-1.5 16. 70 0.14 0. 63
A25-33-1.5 18.37 0. 22 26.5 0.25 0. 69
A25-25-1.5 24.29 1.14 0.91
A25-47-1 17.51 0. 10 0. 67
A25-33-1 17.92 0.18 26. 1 0.25 0. 69
A25-25-1 16. 30 1.00 0. 62
19. 63 0.55 0.73

A25-29-1 26.9 0.22
No 31.53 1.00 1.17

.0 €o'stress and strain of concrete at peak point, .o ., €cistress and strain of confined concrete at peak point
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Fig.5 Reloading Results of stress—strain Curves of Concrete Confined by Square

Tableb Reload result

Specimen co g (MPa) € co(%) c o 3 (MPa) € 0(%) co/con
A25-47-1.5 24. 16 3.62 0.92
A25-33-1.5 29.24 2. 68 26.1 0.25 1. 12
A25-25-1.5 29. 00 4. 11 1. 11

.0 €o:stress and strain of concrete at peak point, .o, € cOistress and strain of confined concrete at peak point
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