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Experimental Study on Central Compression Properties of Concrete
Filled Steel Tubular Column
(Part 2 Rectangular Cross-section)

Yutaka MATSUMOTO™, Shuichi UEHARA™!, Akihito NOGUCHI**

Abstract
This study investigates the basic structural performance of concrete-filled steel tubular (CFT) columns with
rectangular cross-sections in a central compression experiment. The influence of rectangular CET columns on the
compression performance was evaluated while applying a uniform axial compression force on two rectangular CET
columns. In addition, the concrete and distortion of the steel tube were quantified by examining the distortion in each
axial direction of the steel tube part. The method for estimating the strength of confined concrete appears to be

applicable to rectangular cross-sections.
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Table 1 List of specimens

Specimen | BXD (mm) t (mm) B/t B/D H (mm) Fc (MPa) Steel material
No. 4 150 %75 2.0 225
4.5 33.3 18 STKR400
No. 5 150 < 100 1.5 300

— Steel block for loading

/— Bolt

— Measuring frame
7
==

I Displacement
=

transducer

Displacement
f/ transducer

w2
=
=1
=)
®
o
[=
e e )
D
i

1]
=l

:P:l%
. =i ||
=3 Z

Fig. 1 Test set-up and Instrumentation
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Table 2 Material test results

Specimen 0y (MPa) E. (GPa) 0. (MPa) cos (MPa) &0 (%) Ec (GPa)
No. 4 381 141 454 32.6 0.29 24.8
No. 5 370 449 33.8 0. 26 22.9
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Table 3 Experimental result

Specimen cOcsmax (MPa) eco (%) COCBmax/ cOB
No. 4 33.8 0.55 1.03
No. 5 39.0 0.55 1.15
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Fig2 Experimental Results of stress-strain
Curves of Concrete Confined by Rectangular
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Photo1 Failure mechanism rectangular CFT column
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Fig.3 Out of plane strain-Axial strain Curves
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Fig4 Rectangular steel tube strain-Axial strain Curves
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Table 4 Comparison of calculation result experimental result
@® ® ® @
Specimen B/D O/ @ Y46 O/ @
(MPa) (MPa) (MPa) (MPa)
No. 4 2.0 33.8 50. 1 112. 4 51.7 0.67 0.30 0. 65
No. 5 1.5 39.0 51.5 75.8 46. 6 0.76 0.51 0.83

(D: Experimental result, @): egs. (1)-long side, @) egs. (1)-short side, @) egs. (2)
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0, * yield strength of steel tube
0. - ultimate strength of steel tube
oo, & - stress and strain of concrete at peak point
cOcs, € - stress and strain of confined concrete at peak point
Es @ Young’'s modulus of steel tube
Ec @ Young's modulus of concrete



