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Stiffened Design and Experimental Study of Axial
Compressive Performance on Thin—walled
CFT Square Columns

ZHENG Xinzhi
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Abstract: Currently for the thin—walled rectangular (square) CFT columns, it is an important research subject to
increase its stiffness and ductility, enhance its resistance to local buckling capability effectively and
economically. Accordingly, researches on axial compression performance of 8 thin—walled square CFT columns
are undertaken to compare ultimate bearing capacity, ductility, local buckling mode of stiffened concrete filled
thin—walled steel tubular column and corresponding steel consumption with ordinary concrete filled thin—walled
steel tube. Compared with ordinary CFT column and CFT column only setted with binding bars, researches show
that stiffened set can make confinement effect of the tubular wall to core concrete more uniformly in less
enhancement of steel consumption situation. It improves the overall binding effect to improve the strength of

concrete, thus constitutive relationship was improved. So that axial compression bearing capacity and ductility of
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CFT column are increased, deformation state of local buckling are changed, its benefit and the economic benefit

is considerable with good promotion value.

Keywords: Thin-walled CFT column; Binding bar; Stiffener; Axial bearing capacity; Ductility performance;

Economic benefit
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Fig.1 Binding force diagram of core concrete in filled

quadrate steel tube column
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Fig.2 Structural styles of square section CFST column
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Table 1 Parameters for specimens of stiffened square CFT columns with Binding Bars

KOS axbxd, fmm  byxty mm byxt, mm EQAAA E R

C1 24x4.75 24x4.75 24x4.75 PRI NS M
C4 66.7x85.7x8 30x4.75 30x4.75 W P GG M
cs 66.7x85.7x8 25%5.73 25%5.73 W) YA
C6 66.7x85.7x8 37.5x3.75 37.5x3.75  RAGIHNHPIMER
c7 100x100x8 — — —

c8 100x100x8 24x4.75 — AR

C9 100x100x8 — 24x4.75 E R

C10 — — — —
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Table 2 Material properties of specimens

B+ 3.75 mm JEANAR 4.75 mm AR 5.73 mm JENHRT 7.96 EAADIFT
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Fig.5 Collapse forms of the specimens



98 2

[}

H

};Ll_é:

34 %

IPFAN AR SR i 18] A1 Bk A8 T AN B R ATIE 7
AR EE LI/, HIR L, Sl ikt
T AW TR 15 3 T 2 SRR AT A9 A TR BE
T PEAR L, SR B ) S R R A o S R 3
T35 AP LPHCRIAT 7 AN A TR B L il AN = 1)
HNBGE AR B BE AR 5 2 A R o a1
AN, HIRI B, ShAks 5805 Hol N i R R
TRESNEOR AN | BGR HEE,

4 FRFEIIXT L

AT T A TR U5 e Y Bl R K 3T
NHATFRN

Nu :f;lAd+.f;\AJ\ +f;(3A(> ( 1 )

Ao, £OR A5 B O T B AN AE 1 D ) B iR
JEFEI A £ R A 235 S A i B
JERBEA, £ A S50 R A O TR EE 4T
J i B AT T AR

KA ABAQUS #5740 44 R FH AR
1) = PrRmiRl | IREE R FREE B0 A
BEAY | P IEIRBE 4 R 7S TR — B s 46 L 43 BT
C3DSR, DATCARBIVIBBEAY [m] B, 4 Rl A0 44 A R
FH— B DU I8 ek 500 S4R, Bt 5 TR BE 1
22 0 fioh T V70 1) A I 0 2 48 BB 48 0K % rE
AN T 22 [ (R AR LA

Al s S | A BRI BT AR BR
R IEERINFE 3,

x3 KWK, BIRT, BRTEMNRRASE ST

Table 3 Ultimate bearing capacity comparison of test and theoretical calculation, finite element

5 e e A AN an WMo M NN NN N
Cl 24x5 24x5 3280 3250 3200 1.2323 12218 1.1905 1.0120 0.9846
C4 30x5 30x5 4059 4017 4060 15800 15691 15688 1.0105 1.0107
C5 25%6 25%6 4140 4053 4156 16115 15832 1.6059 1.0215 1.0254
C6  37.5x4 375x4 3976 4072 3993 15477 15906 1.5429 09764 0.9806
Cc7 — — 2812 279 2765 1.0946 1.0898 1.0684 1.0079 0.9910
C8 24x5 — 3114 3100 3022 12121 12109 1.1677 1.0045 0.9748
C9 — 24x5 3093 2940 2841 12040 1.1484 1.0978 1.0520 0.9663
C10 — — 2569 2560 2588 1.0000 1.0000 1.0000 1.0035 1.0109
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Table 4 Ultimate bearing capacity and steel consumption of the specimens

g Glkg Gr/kg tz /mm Nz /mm Ne /mm Gi lkg Gs Ikg P 1%
C1 21.589 6.818 5.904 2 982 3200 9.910 3.093 12.89
C4 27.969 13.198 7.720 7 3525 4 060 19.530 6.3317 22.64
C5 27.969 13.198 7.720 7 3525 4156 20.618 7.420 2 26.53
(0 27.969 13.198 7.720 7 3525 3993 18.762 5.564 0 19.89
Cc7 15.560 0.790 4.218 2 600 2 765 3.491 2.702 15.08
C8 19.328 4.557 5.268 2 834 3022 7.389 2.832 13.14
Cc9 17.821 3.050 0 4.847 2 738 2 841 4.678 1.628 8.64
C10 14.771 0 4 2554 2588 - - -
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Fig.6 Curves of load— longitudinal displacement
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