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A Study on the Mechanical Properties of Concrete Filled Steel
Tube Column under Centric Axial Load
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Abstract

This study investigated to the properties of structural behaviors through a series of exper-
iment with the key parameter, such as diameter-to-thickness(D /t) ratio, selenderness ratio of
steel tube and strength of concrete under loading condition simple confined concrete by steel
tube as a fundmental study on adaptability with structural members in high-rise building, The
obtained results are summarised as follow,

(1) The fracture mode of confined concrete was presented digonal tension fracture in the di-
rection of 45° with compression failure at the end of specimen in stub column, but the fracture
mode of long column was assumed an aspect of bending fracture transversely.

(2) The deformation capacity and ductility effect was increased by confine steel tube for con-
crete.

(3) The emprical formula to predict the ultimate capacity of confined concrete by steel tube
and concrete filled steel tube column using restraint of concrete considered D/t ratio,

selenderness ratio of steel tube and strength of concrete were proposed.
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ultimate capacity, plastic deformation,
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Table 1 The list of test specimens
—— Remark
Size(mm) (D /t)| Radius of | Area \ - emar
. o _1L{cm) | Strength of | Loading .
D t | ratio |gyration(i)| A{cm?) . R Specimens
Concrete | Condition )
60.5 | 4.0 [ 15.13 2.03 7.10 18.15 A N N
763 40 119.081 256 9.085 | 22.89 D/tratio  Strength of Selendemess
) Partial concrete ratio
2Mkg fem? |y g D/tration ATISA3E 1 19.08C 12228
Bl | 10 |2228] 301 | 8636 | 2673 |0 | (concrete | Strength of concrete : N--Hollow, L=210,
400kg /em? | - e) M=300, H=400
Selendemess ratio : X 1 A==10 Y : 2=720
Z =30
A% shgleh, AGA SFE # 10) ebich 3. Ao AN S AlH
22 M uy 2Ale] AN AL sekat] st Aol
el e whEeks éer"--s; Palgon FagE
Alglale] e FEEULE FE o] Bl v o tiafM sz Zhzhel AR 100X 20he) FA1H]
SehE AT A RS UTMEODE o 914S Adtstel 9w 498 Wkl
gatel TR A BN FEX S5 ¥
LE e Ao AAHEE g ¥ end 3.1 ZZH2] STUB COLUMN TEST
plate & &% 323l o ij:la]-:;d A 8te) F
Ao Agalel 49 2AE cuttingsted 241 Ao up2 of e sletslv] o) YR
fES Aykd oiztA FHE 7 28U FYA fozE AFHE "FH sk stub column test
Z A7) Muhv]e Aleste] ZaH )l A ) slE & st} stub column Al § A+ R A& A
4o aj2lch, 9ol Dol 1w 1o Gkl S pe mARd BRSEE Fie Lersn o
ul e} zto H o A o] 2o 1M 8], 2
ket Iskaeot AgAe) = Lo, 7 Table 2 The result of stub column test
MG EIREE It
. Size (mm)
HeolAlE dajsia W3o] v £ AlFHA D t Ty Trnax Oy / Ormax E
Wire Strain Gauge *- 2314 gOOP T60.5 | 4.0 | 2783 | 3786 | 1.360 | 2015
S EEE &4 S 29 10 49 S 763 | 4.0 | 3189 | 4245 | 1331 | 2085
- 89.1 4.0 3.224 4.021 1.247 2110
shd ok
Loading vvvvvvvv LUTRPSRES
JL T emisn ] ¢
N S
. j : ,// Ny
L——‘-—A ’E 3 ré \\: N
X Hinge N BRI
— ] B ZH <\<~<\ .
5 P_‘—— Transducer ! T
,-..l 14— Strain gauage 1]
i . ]
| == Specimen [
- i
i = 0l
N . X 0.5 1.0 b2 .5
"‘-/-\ON-} Hinge 0.0 ’ 8(%) ’ &
C—— Fig. 2 The relationship of stress-strain by stub
Fig. 1 The set up of experiment column test
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Photo. 1

The scene of experiment for concrete fulled steel
tube column
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Table 3 The proportion and experiment results of concrete

. . Unit weight(kg /m?3) The average The average
Design | The maximum T - . N
. Slump High range| compressive strain in
Strength | size of coarse .
(kg /crm?) |aggregate (cm) (cm) |Cement | Sand | Gravel | Water water strength of maximum
£ reducer |concrete(kg /cm?)| strength(%)
210 12 334 896 963 176 2.5 226 0.26
_ 300 13 12 429 685 1051 169 3.2 311 0.30
400 14 533 744 931 160 8.0 | 387 0.35
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Tabie 4 The experiment results for concrete filled steel tube column

T

GIZG(ITUTI) . . Pmax Pma.\ '/p«t Pmax/PcPsv Pmﬂ\ /"Ph
........... it D/t | Kind ; oA, - — ;
D t 210 300 ; 400 | 210 ¢ 300 , 400 | 210 1 300 | 400 | 210 | 300 | 400
|10 136,928 41.560 |44.688) 6.521 5.333 | 4.608 | 1.452 | 1.508 1.517 | 1.508 | 1.698 | 1.825
60.5 | 4.0 ]15.13 200 131.576 1 35.816 |39.376: 5.576 ; 4.600 ; 4.060 | 1.242 | 1.299 | 1.337 | 1.394 | 1.581 | 1.738
30 .27.616|33.072 35.488| 4.877 | 4.244 | 3.659 | 1.086 | 1.200 1.205 | 1.285 15’&‘) 1.651
10 54184 61.224 66.600) 5.843 14.797 | 4,194 | 1.416 1.467 1 1.485 | 1.550 1‘1.9()5
75.3 | 4.0 |19.08 filled 20 |46.816|53.880 58.114) 5.048 | 4.222 | 3.660 | 1.224 1.291 1 1.296 1 1.475 1&)()8 1.831
1 30 140,968 | 48.640 152.648) 4.418 | 3.811 3.315)1.071 11,165 ] 1.174 | 1. 414 Hn) 1.817
10 [62.6401 74.500 [31.820] 4.875 | 4.214 | 3.719 ] 1.372 1 1.429 | 1. 449 | 1.572 1801 1.981
89.1 | 4.0  22.28 20 |58.320 63.296 170,184} 4.539 | 3.580 | 3.190 | 1.169 | 1.214 | 1.243 4‘)1 L1706 1.892
i 30 148596 55.748 |62.680| 3.782 | 3.153 | 2.849 1 1.027 1 1.088 | 1.110 14)\) 1669 1.877
Where : P, : ultimate strength of concrate filled steel tube column
P, : Compressive strength of concrete P.+P,, . Superimposed strength
P, : ultimate strength of hollow steel tube
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Fig. 4 The relationship of Load-Axial displacement
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The fracture mode of concrete
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Table 5 The comparison of plastic deformation of
experiment results for regression results

Kind 210 30 [ 40 o /}r
D/t A e | er | ee [ | ee | oer | 210 400
10 24.24[21.58]21.05(19.19117.37|16.20| 123 1.(00 Loz
15.13] 20 113.37]15.00[12.07[13.48 105 |11.49|0.5910.8960.875
30 | 7.53 | 8.41|7.20 7.76 | 6.08 | 6.77 |0.665]0.939]0.899
10 [20.15[21.04]18.7118. 44 [15.80]15.50 0,958 1.015] 1.014
19.08| 20 15.06]14.47!12.55]12.75|11.07| 10,88 1.041 |0.984] 1017
30 [794]7.91]7.02] 7.06 |6.69 | 6.18 1.003(0.995 1082
10 118.04(20.32]15.87[17.48[13.88|14.79 0.917]0.908)0.939
2228 20 14.59/13.76] 12,33 11.79] 9.94 [10.09 1.060[1.046(0.985
30 |817[7.20 | 7.14] 610 | 6.04 | 539 11341172]1.122

Where ; ¢e : experiment results

er | resression results
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