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Abstract - An experimental study was performed for thin-walled rectangular concrete-filled tubular (CFT) columns. The present
study mainly focused on evaluation of the axial load-carrying capacity of concrete-filled tubular columns using high-strength
steel and slender section. The test parameters were width-to-thickness ratio, concrete strength, steel yield strength, and the use of
stiffeners. Five specimens were tested under monotonic axial loading. Although elastic local buckling occurred in the slender-
section specimens with high-strength steel, the specimens exhibited considerable post-buckling reserve. The test results also
satisfied the predictions of a current design code. The specimens strengthened with vertical stiffeners exhibited improved
strength and ductility when compared with the un-stiffened specimens.
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Table 1. Limitation of width-to-thickness ratio for RCFT
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Fig. 1. Nominal axial strength vs. tube slenderness(ANSI/AISC
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Table 2. Test parameters of specimens

Steel tube Concrete Stiffener
Specimens| B D L t, b/t Fy,t(z) A@ |y 7,2 b, t, Fy,sm /i ®
(mm) | (mm) | (mm) | (mm) (MPa) (MPa) | (mm) | (mm) | (MPa)
Cl1 300 300 900 5 58.0 746 37.5 49.7 70.5 - - - -
C2 150 300 900 5 58.0 746 375 49.7 83.6 - - - -
C3 300 300 900 5 58.0 301 59.0 78.3 70.5 - - - -
C4 300 300 900 5 58.0 746 375 49.7 70.5 60 5 301 30.0
Cs 150 300 900 5 58.0 746 375 49.7 83.6 60 5 301 30.0

Width-to-thickness ratio of the slender component, where b, = D—2t,
@Actual material strengths and corresponding A, and A,
®'Width-to-thickness ratio of the subpanel, where w = D/2
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Fig. 2. Sectional dimensions of specimens
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Fig. 3. Stress-strain relationships of tensile coupons
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Table 3. Comparison of test results and code predictoins

Test results Predictions”
Specimens P P

P (N) | FLGN) | RGN | PN | B N) | P, (N) | e e

p no

Cl 8,686 4,401 5,040 - 9,441 7,386 0.92 1.18
C2 (6,152) 3,282 2,885 - 6,167 4,789 (1.00) (1.28)

C3 6,602 1,776 5,040 - 6,816 6,816 0.97 0.97

Cc4 9,726 4,401 4,968 361 9,730 9,730 1.00 1.00

C5 6,253 3,282 2,842 181 6,305 6,305 0.99 0.99

(I)B, P, P= plastic axial load-carrying capacity of the tube, concrete, and stiffener, respectively

SEZUS HAe 04, Coe 447 tiH] 2421 100%, Y] AAME of& AR 0}0% sl ofef et &
99%E WHBIGIt. ol AEZUE RS A9, s AF AR Rl 282UE $Hske s sdHeR
2 dHoR Haste] AAT ¢ ss 7HeRl. dEL Td T H w2 7@4 SA7E A=l gt

Fig, 72 ST A= Eel| ofs) 7458 o] 2 RES

wolet, Uy ol o3, 744 S0 715elA Tl

6. AEIyY A F=o] F=70](half wavelength)+= WA 27| 715
ZI} 79| fAsI, &, T”olA 2KL = BYE 7S

SEZY L] A A (92 9 Aate] eiA AR gy 3|, 2 e Qs HeEFo R Mo] T
= greEglom, of W AR A AHIYE BRSS9 sEEdE 2y fFns] diste] fanzEdol
< FEE ARl E}EW W AR AN ko) g3 AYY £, & ket

CFT 7[5l 4] (95 A8atgl= o SE 2] 4] 4

HeA)of dfat Ago] Wasith ek 1w o] o .
rEmye) ARzA AWAE AR & QA A T T () ™

FRoRL T ey ojsl BEys Ag Y 2
%%

/\/\ 71‘?—_1_4 Lﬂ7]'/\6] ]‘XHOﬂ/\i /\]——g—ﬂ(ﬂ %\}’2 , _/_\_ﬂ_l—_l-_ 2] (7)oﬂki [‘1;___ E]—LL‘1_,] 7 Oﬂ q_]‘:_—]_ E]'Eﬂz;‘(]'iﬂdllé(:
tb3/12), E+= 2E|Z1 2] v]eky HAA S (tangent modulus)
5 olt}. QuAel A EUE 17k el ) WA

— e, ]

8 7EH%IEJJ A E, diAlel £ #8319
N oF teh debhel FARTUIN PUATE 02 et
f ] WA, Nadal™, Donnell™ 5o oJaf AAlg &=
. ol2of =, ‘ﬂl A= A £9 B AdAl

- 1 Filled concrete-—, \ ) ’ _
~——— > . £,9) 57 36S 7V, o2 A, Fig, 8 55400 Y] &

L / QT ol o] T HAASE ekl Rl

/ I R A (N9 F=H =7 Addsfof she sk oA 24
| ) §18 22 E(effective width) S A|SIT SR H3T
A (buckled region)®| ZH&-5}= =glo|tt, 13y Faxt
. l ' =I5 JH A3t A L, o] Wgol Ad
T F5 FafteRe 44 gashy] geo] B Ao 28
(a) Local buckling modes (b) Local buckling length Sz OrZe S sl Ao| H2ad ol thotolt) melA Tt

Fig. 7. Deformed shape and length of local buckling

226 S=pxsts] =wd A7 A2s(Ed Al135%) 20159 44



AL B F, & S33] S 42 AHEUAL A
doF st F=dkee that 2t
Pdemand = ‘F;/,t(Btt) (8)
350
300 ;
250 A : :
g 200 | : :
£ | :
@2 150
2 i '
= : '
Y100 A i ;
50 ; .
i€y FEs
o P | | |
0 0.002 0.004 0.006 0.008 0.01
Average strain
(a) Result of coupon test
12

slip band considered
slip band neglected

E, =0.021E,

/

0.008

Normalized tangent modulus

0.006

0.004
Average strain

(b) Tangent modulus

0 0.002 0.01

Fig. 8. Inelastic tangent modulus of SS400 steel

Table 4. Comparisons of stiffener rigidities of specimens
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Properties of specimens Prediction

Specimens B w t, b, t, F £ VA Performance of eq.(4) | eq.(10)
(mm) | (mm) | (mm) | (mm) | (mm) | (MPa) | (MPa) | (mm") stiffeners'" (mm*) | (mm®)

SCFT25-1% | 250 | 125 | 25 35 | 2.5 | 234 | 234 | 8932 Sufficiently strong 8,960 | 8,432
SCFT25-2% | 250 | 125 | 2.0 | 35 2 234 | 311 | 7,146 Not strong 8,960 | 8432
SCFT19-1¥) | 190 | 95 2.5 25 2,5 | 234 | 234 | 3255 Sufficiently strong 3,429 | 3,702
SCFT19-2® | 190 | 95 2.0 25 2 234 | 311 | 2,604 Not strong 3429 | 3,702
SCFT13-3 | 130 | 65 2.5 15 25 | 234 | 234 | 703 Sufficiently strong 909 1,186
C4 300 | 150 5 60 5 746 | 301 |90,000|  Sufficiently strong 76,339 | 92,905

Whether strains at the stiffener-plate juncture and the corner of the tube were the same when the specimen reached the ultimate

strength, that is, the stiffener was sufficiently strong
®Tao et al.
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