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EQUIVALENT UNIAXIAL CONSTITUTIVE RELATIONSHIP FOR THE
ENCASED CONCRETE OF CROSS -SHAPED STEEL TUBULAR
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Abstract: The behaviors of cross-shaped concrete-filled steel tubular (CFT) stub columns subjected to axial
loads were experimentally investigated, including 11 specimens with binding bars and 5 specimens without
binding bars. The effects of space and diameter of binding bars, thickness and strength of steel plates and section
sizes on the failure mode and bearing capacity are discussed. The results indicate that, with the setting of binding
bars, the buckling modes of the steel plates are changed, the local buckling of the steel plates is delayed, and the
bearing capacity and ductility of the cross-shaped CFT stub columns are improved. Based on reasonable
assumptions, the cross-section is divided into a square section and four rectangular sections, in which the
rectangular sections have binding bars while the square section has not. The constitutive relationship of confined
concrete is adopted to build the equivalent uniaxial constitutive relationship for the core concrete of each section.
The results of load-strain curves calculated by the proposed constitutive relationship are in good agreement with
the experimental ones.
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Table 1 Parameters and experimental results of specimens
Nuc Nu(.‘ Nuc

Gi5 a/ay/b/b,/t/L/mm ay/by/d/n/mm fe/fay/foy/MPa sl &s/ne Nye/kKN Niu)L NiLm ,\TSS
Cl 80/80/80/80/3.64/720 - 39.06/348/— 3486/5472 2064 1.00 0.89 0.86
C2 80/80/80/80/3.64/720 50/50/8/1 39.06/348/484 5354/22598 2319 1.12 1.00 0.98
C3 80/80/80/80/5.6/720 - 39.06/346/— 5532/7936 2754 1.00 0.96 0.93
C4 80/80/80/80/5.6/720 50/50/8/1 39.06/346/484 36543/51061 3231 1.17 1.13 1.07
C5 80/80/80/80/3.64/720 50/100/8/1 39.06/348/484 4063/9799 2170 1.05 0.94 1.00
C6 80/80/80/80/3.64/720 50/50/6/1 39.06/348/497 4994/13248 2306 1.12 1.00 0.99
C7 80/80/80/80/3.64/720 50/50/10/1 39.06/348/382 5378/21416 2282 1.11 0.99 0.95
C8 80/80/80/80/7.74/720 - 39.06/261/— 5747/33830 3326 1.00 1.17 1.01
Cc9 80/80/80/80/7.74/720 50/50/8/1 39.06/261/484 40157/52904 3989 1.20 1.40 1.12
C10 80/80/80/80/3.72/720 - 39.06/239/— 3692/4772 2155 1.00 1.10 1.02
Cl11 80/80/80/80/3.72/720 50/50/8/1 39.06/239/484 5435/31889 2055 0.95 1.05 0.91
Cl12 180/80/180/80/3.64/1320 150/50/8/1 39.06/348/484 3602/5526 4307 1.05 0.97 1.01
C13 180/80/180/80/5.6/1320 - 39.06/346/— 2842/6406 4096 1.00 0.75 0.81
Cl4 180/80/180/80/5.6/1320 50/50/8/3 39.06/346/484 22291/30736 6268 1.53 1.14 1.00
C15 180/80/180/80/5.6/1320 75/75/8/2 39.06/346/484 6110/14603 5685 1.39 1.04 1.00
C16 180/80/180/80/5.6/1320 150/150/8/1 39.06/346/484 3463/5895 5183 1.27 0.94 1.00

SR 1.029 0.979

Bk 2 0.313 0.084
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Fig.2 Test setup for loading and arrangement of displacement
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Fig.3 Calculated curves and experimental curves of axial

force (N) and average longitudinal strain ()
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