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ABSTRACT

This paper presents an experimental study on the vertical cyclic loading behavior of the
inclined concrete-filled steel tubular columns (hereinafter, CFST columns). A total 12 specimens were
tested. All test specimens are 75%75 mm square tube section and 500 mm length. The main parameters
varied in the test are thickness of steel tube (1.8 and 3.0 mm), filled concrete (without concrete and 20
MPa concrete) and inclined angle (0°, 4° and 9°). The experimental results showed that all specimens
were failed due to local buckling. The results also exhibited that in CFST columns, the infilled
concrete provided a greater compressive strength to the steel tube section up to its ultimate strength.
The compressive strength decreased slightly with the increasing of the inclined angle. Besides, it could
be seen that the tensile strength was not affected by infilled concrete, the tensile strength only relied on
the yield strength of steel tubular columns. In addition, comparison of the compressive and the tensile
strength, between the tested results and those from AISC (2005) standard were presented with good
agreement.
Keywords: Concrete-filled steel tube, Inclined column, Cyclic loading
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—o— T1.8COA0
—&— T1.8C0A4
—4— T1.8C0A9
—e— T1.8C20A0
—&— T1.8C20A4

-500
Displacement (mm) —4— T1.8C20A9

2 4 6

—6— T3.0C0A0
—&— T3.0C0A4
—4— T3.0COA9
—e— T3.0C20A0
—&— T3.0C20A4
—4&— T3.0C20A9

~ -500
Displacement (mm)

(n) Mveaanuriul 1.8 uu. Ansenuay linsen

(v) Mo nunul 3.0 uu. Ansenuaz binson

400

~-500
Displacement (mm)

4 6

—6— T1.8COAO0
—&— T1.8C0A4
—=&— T1.8COA9
—@— T3.0C0A0
—&— T3.0C0A4
—4&— T3.0C0A9

Load (kN)

—o— T1.8C20A0
—B— T1.8C20A4
—&— T1.8C20A9
—e— T3.0C20A0
500 —=— T3.0C20A4
Displacement (mm) —a— T3.0C20A9

(n) Mvdaanuriun 1.8 wag 3.0 uu. 7 linsen

9

(1) mve19nNuKUT 1.8 az 3.0 uy. Anenaaunia

31]‘7'; 10 1du T3 Envelope

maei 2 msnfFeuieunailaninmsnageununai lavinnasgiumsesnuun AISC (2005)

No. Specimen Compressive Strength Tensile Strength

Test AISC (2005) AISC/Test Test AISC (2005) AISC/Test

(kN) (kN) (kN) (kN) (kN) (kN)
1 TI1.8CO0A0 124 138 1.110 149 140 0.937
2 T1.8C0A4 99 138 1.391 151 140 0.929
3 T1.8C0A9 91 138 1.512 149 140 0.939
4 T1.8C20A0 263 232 0.881 162 140 0.861
5 TI1.8C20A4 260 232 0.892 163 140 0.856
6 T1.8C20A9 253 232 0.916 162 140 0.862
7 T3.0CO0A0 340 330 0.969 340 337 0.992
8 T3.0C0A4 330 329 0.998 342 337 0.986
9 T3.0C0A9 325 329 1.013 309 337 1.092
10 T3.0C20A0 428 417 0.975 340 337 0.992
11 T3.0C20A4 427 417 0.977 342 337 0.986
12 T3.0C20A9 343 417 1.216 326 337 1.035
Mean 0.988 0.962
Standard deviation 0.193 0.070

144




5. unagl
I =} o A o W
1) anuvuveuauvannaletinai11iisigas
@ = 2 A A 2 X 5
FUHIIRIGIVUINOANNHUUANTY FUAURANNA
1 = Y 1 <3
WU 3.0 w9505 DS IR Idgeanindunannaig
v Y Y Y
it 1.8ww. Taenativziiuegnuiiaensin (yield
<
stress) YVoUAUHANNAN
=l [ o
2) msnsenneunsatslu@urannaly v
ArvgnaaelmMaIs N I0aganaIeg e lunsen
ADUNTA FINITNTONADUNTAVLFIIFLADNITINANTT
' § 3 o o w o
Tnumzmmnghveauarannald la lasmadesuusea
2 e o w e o4 2 2
Iusgnumaionvesnounsannsonasly failins

= = ! o W w =
ﬂi’f]ﬂﬂ’E']1!ﬂﬁﬁ"l]%llllilw'd@]ﬂﬂ1ﬁﬁﬁﬂlﬁﬁﬂﬁ

l

3) YIBYINHAABNIAITUUTIOAVDIAIDE1

@ ' { g o v w
naaou Tagar9e19Miud1nsa (0°) 3zUMaIsy

9
o v @

% 1 % 1 d‘ = o o o
1399AFINNAIBE1NDEA 4° taz 9° muaIAY NId7
PE1NNNTONADUAITALAL INNTOAABUAIA (DI

] v Y
F19819NBENVUIAHINAASVLTIAAAINLMTIN LAY
VOIYUID Y

3 1 < ~ [

e ediuaurannaleriul 1.8 wu. 1 hinsen

=~ A o v W 1%
ABUNIA UNad5uLsIonanadlssuia 20 uag
8% tlloyuBeunueIn 0°%4° uay 4° 9°
AUAIN

o ] < y ]
® alvYINEUMaANNaIIK U 3.0 Wy, ﬁllllﬂi@ﬂ

A o @ w

AoUNTA UMassuuseonanaslszanm 3 uag

Engng.J.CMU.(2018) 25 (1)

2% Lf}aymﬁﬂuﬁmm 0°-4°uaz 4°-9°
CRIVLRLEHT]
® ¢10g1d1 CFTS v 1.8 uu. UMaiunsioa
anasdszinm 1 uas 3% Weywdsudfinein
0°- 4° 1ag 4°- 9° muday
® ¢og1d1 CFTS v 3.0 uy. UMasiunsoa
anatlszuw 1 uaz 20% Lf}mg,m%ﬂuﬁmnn
0°- 4° 1ag 4°- 9° muday
4) denfFoufounansAuiua s gIu
AISC (2005) funaii l§a1nmsnagen wuai 145
anulndifeaiu nansiansed 2
5) ilenfFeuifeuwai 1§ann1snadeuiuna
MIAMUIUNNUINTFIU AISC-ASD/LRFD (2005)
Wu13% ASD 1¥miilaenss Taofi3s LRED dau
Tngjlmiidaoade sndufiedrua T1.8COAS uaz

T1.8COA9 #ildamnanmanaaen

6. Paanssulszma

Hivevsvelasuansniivvovguans

a

a a @ = oA Y
IINTSUAIEAT unIIneraeeelvil ldnas

aduayuiag ao1ui uaznselonadey uazyu

Do

aluayuIIuItTeInguiuinisaiuive
unIneaodeslni (RO00011338)

1PNA1591909

[1] gausus Sasuuana. seodouuavuiuaulna v.iFeoes10, 2557 [poulai]unasiun

http./www.geothainet

[2] Schneider, S.P. Axially loaded concrete-filled steel tubes. Journal of Structural Engineering,

1998; 124(10): 1125-38.

4
[ Ao o ) a a J I 1Y o w
[3] nuaimi gnisnu tazdnua $139074l wpdAnssunu Inssadsvesevemannihdanaunsenneuniamas

9 v
ganeldusanadalunuunu. msiszguiannmsiainssuTeswveana asen 20, 8-11 nsngiaw,

vandawalfs, Uszme Ing, 2558.

[4] Liu, D., Gho, W.M. and Yuan, J. Ultimate capacity of high-strength rectangular concrete-filled
steel hollow section stub columns. Journal of Constructional Steel Research, 2003; 59.

1499-1515



n.1JomMA B.KssBNNINY 5.UoNA lla: W.oSawusna

[3]

[9]

Han, L. H. Test on stub columns of concrete-filled RHS section. Journal of Constructional Steel
Research, 2002; 58 (3): 353-72.
Lee, SH, Kim, HS,, Bang, J.S., Won, Y.A. and Choi, S.M. Structural characteristics of welded

built-up square concrete filled tubular stub columns associated with concrete strength.
Procedia Engineering,2011; 14, 1140-1148.

[ o a a Aaw a 4 [ Y
INBAT 51598, ANTVY LAIDINAY LaghIwnI Yuaiuw. Tubed concrete column square tubed concrete
9 1
columns and composite column design equations. 113133131713 IAINTIV TEFTWHIBIA ATIN

14, 13-15 waumay, unamenaoma luTaggsuis, 3aniauassau, 2552,

Han, L.H., Ren, Q.X. and Li, W. Test on inclined, tapered and STS concrete-filled steel tubular
(CFST) stub columns. Journal of Constructional Steel Research, 2010; 66 1186 95.

AFIUN 190A399A7, TUNAIN 1191A Lazre U ﬁi’iHﬂme muwaﬂﬂmwmmmwaammamaﬂ
ﬂauﬂimquaaumﬁiuuummu,miﬁJ'imguamms’;ﬁ’;ﬂﬁﬂﬂﬁmmﬁvm ﬂiw 19, 14-16

NOBNIAN, VMRV ULAY, 2557.

[10] ANSI/ AISC 360-05. Specification for structural steel buildings. Chicago ( USA): American

Institute of Steel Construction (AISC), An American National Standard, 2005.

0w A o < A o ¢ & P
[11] ’mummmmgmwamnmmqmﬁmﬂsm.mmgmqmmwmmwammmmaﬂTﬂNaingﬂ‘wsamﬂaN uan.

107-2553. n3eNTNATMNTIUNTUNNUTIUAT, 2553.

146



