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Abstract: Tests were conducted on six concrete-filled T-
shaped steel tube (CFTST) stubs to investigate the characters
of the deformation, failure modes and the bearing capacity of
this kind of composite columns. The parameters taken into
consideration in the test included the depth to thickness ratio
of steel plates, the cross sectional depth to width ratio of the

specimens. Experiment indicated that the bearing capacities of
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CFLST columns were not improved effectively, but the
ductility were increased considerably, due to the fact that the
local buckling mode of steel tubes were altered by the core
concrete. It was also ohserved that the outward corners of
steel tubes gave the greater confinement to concrete, and the
inner corners almost failed to confine the core concrete due to
the separation between the steel plate and the core concrete;
hence CFTST stub columns failed in the local buckling of the
wider steel plate and the crushing of concrete in the region of
local buckling and inner corner. Test results showed that the
decrease of the depth to thickness ratio of the flange plates of
the steel tubes could postpone the occurrence of the initial
local bucking in the wider steel plate, strengthen the
confinement effects of steel tubes on concrete, and enhance
the bearing capacity and ductility of the CFTST columns.
Finally, the applicability of the methods in current
specifications or codes, national and abroad, for calculating

the bearing capacity of specimens was discussed.

Key words: concrete-filled T — shaped steel tube; axial
compression; stub; depth to thickness ratio of steel tube;

local buckling; bearing capacity
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Fig.1 Cross-section of CETST columns
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Tab.1 Parameters and experimental results of specimens

B/ he/ t/ L/ £/ b/ eu/

NO/ Nb/ Nue/ Nue/

s mm mm ~mm mm MPa 1076 1076 kN kN kN No ¢ @ b
T300-6A 300 200 6 900  262.50 3591 3 895 3099.7 3220(B) 3244 1.047 1,485 0.116 6. 439
T300-6B 300 200 6 900  262.50 3295 3548 3099.7 3159(B) 3170 1.023 1,485 0.056 6. 452

T300-8 300 200 8 900  301.99 5779 4 046 4002.9 3770(A) 4077 1.019 2.389 0.063 6. 873
T300-5 300 200 5 900  304.50 2 589 3 905 3077.7 2802(B) 3139 1.020 1.402 0.048 4.721
T250-6 250 150 6 750  304.50 4 858 3949 2529.0 2701CA) 2804 1.109 1,550 0.277 6. 370
T250-8 250 150 8 750  301.99 10617 4273 3295.2 3061CA) 3539 1.074 2,496 0.281 17,945
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typical failure modes of steel tube and concrete
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Fig.6 Axial load versus longitudinal displacement curves affected by different parameters
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Fig.7 Longitudinal strain distributions of steel tubes in different load stages

B B 200 s R R B AR 4 AR AL 8 FIF L 7R
ZRiRF 0. 6N, B, #A L AN AR 4R LA, T L
o7 A8 BB AE X 488/ 1 U B AR RN E 145 Bl
TAEABIMTE. ZJ5, i TIRE LAY, R4
SRV B, TS LR, IR TR A . 35 R SRS RE , R 3
A R AR [ 7 AR . 5 T, ARSI R B
HIRE IR AR T SR 7= L . R, Pk
ARSI 1 , B8 1) B AR AR AE R AN Y S M. (4548
2, 3 F B A, 8R4 (¥ ) i AR (B
AR 7,27,33, 340 K F HAERA  H R FAE T EH A
b TR A4 R A B S AR R AN SR Sl ) fer 2R AE F T BA
FFABR KNS AT, R F T TR ANE IR
A, FBA A EB A R — 2 B FAH R /N R 55 2 3R

X B XHESE + T RIX. 55 4b s AR A o 3 14 I A8 K
T AR N AE (AR B 5 Et’Jr“}Ejﬁ:r”}U# 3
WIRIAE , AR R 29 BRI AR K FREAR | 31 (¥ R AR
FETH 5 LJMFEP%BB@E“E{ﬁTﬁ@%BB@FIL—
BT EIA AP AS 2R (X TSRS
ﬂz T300-8,T300-5, T250-6 iX 3 iR 43X — A

58T WA IRIE, BAE M 17 5848 5 m A2 A
{yusm 15,13, 19 F1 21 Z ) A48 B B @/, H R B R
ETE T, FA SRR 32 ZIAH SR AR 1 1 S 29 30 IR R
Frh bR 4, R 4 3R B AR AR i AR T
7 Bk e A T {5 E AR ) I AR R A S M A e T
AR o TR A AR AR X T 4 R 3 & X TR B 1 Y
YyH A AT 88055,



%68 Mo L4 T IEMEIREE I8 R 827
- 30r ——02N r
> —04 N 33
. 4f . 251 —~—0.6AN" .o 3or
L L a0} —~ 08N, L 2sp
< 3r N -MN 20t
A 2 15+ 5
oL el sk
1 B 10f B
E 1y F = 101
= = £ SR eEREAS
_] 1 1 1 1 1 1 _5 1 1 1 1 1 1 _5 1 1 1 1 1 1
1 7 15 21 29 35 1 7 15 21 29 35 1 7 15 21 29 35
MW S NN SS RAEW S5
a T300-A b T300-6B ¢ T300-8
- 5_
L -—
~ =
I = 3
L 2 2r
L = If
; < & |
—5u 1 1 1 L ! _5b 1 1 1 1 1 —5bh 1 1 1 1 1
1 7 15 21 29 35 1 7 13 21 29 35 1 7 13 21 29 35
AR R 5 NAR NS NARH 5
d T300-5 e T250-6 f T250-8

B8 AREHEMERNEEERENET

Fig.8 Transversal strain distributions of steel tubes in different load stages
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Fig.9 Determination of ductility index
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Tab. 2 Ratios of calculation results from some
specifications and experimental results for
specimens

BAE kR Era= ACI EC4 AlJ CECS159
T300-6A 0, 785 0. 987 0. 924 0. 956
T300-6B 0. 804 1.010 0. 946 0. 978
T300-8 0. 814 1. 005 0. 958 0. 982
X T300-5 0. 805 1.013 0. 947 0. 980
T250-6 0,742 0.931 0. 873 0. 902
T250-8 0,768 0. 947 0. 904 0. 926
T1 0. 757 0. 982 0. 878 0.919
T2 0. 800 1.026 0. 927 0. 968
T3 0,791 1. 006 0. 914 0. 954
HRLE] T4 0. 843 1.078 0. 976 1. 019
TS 0. 688 0. 877 0. 796 0. 831
T6 0,719 0.929 0. 834 0. 872

£3 FARAMEBTEHENTEMESHRES
Tab.3 Mean value and standard deviation of the

calculated data using different design codes

Bk IR A FHE FRiEE
ACI 0.787 0 0.027 3
EC4 0.982 1 0.035 2
X ATy 0.925 5 0.032 1
CECS159 0.953 9 0.033 4
ACI 0. 766 0 0.056 8
EC4 0.983 1 0.071 6
ARLE] ATy 0.887 6 0. 065 5
CECS159 0.926 9 0.068 2
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