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Strengthening of Square Concrete-Filled Steel Tube Column with Steel
Bars under Uni-Axial Load
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The aim of this research presents the experimental results on the structural
responses and modes of failure of square concrete-filled steel tube (CFT) column
strengthened with steel bars under axial compressive load. A total of eighteen
specimens included: two CFT columns (reference CFT columns) and sixteen
CFT columns strengthened with steel bars. The nominal dimension of the square
specimens are 150 mm in width and 750 mm in height. The main parameters
used in this research, including the four types of steel bars, which are RB6, RB9,
DBI12 and DB16, and the two positions of strengthening with steel bars. In total
specimens are prepared and loaded concentrically in compression to failure. The
results of these tests showed that the CFT columns strengthened with steel bars
have a linear elastic behavior up to approximately 80-90% of their maximum
compressive load. Then, the behavior of the columns is nonlinear. The mode of
failure of the columns is identified as the crushing of concrete core and local wall
buckling of the steel hollow tube. In addition, it is also noted that the CFT
columns strengthened with steel bars at inside center of tube (pattern 1) showed
higher increase in ductility performance as compared with the CFT columns
strengthened with steel bars at the inside corners of the tube (pattern 2).

KEYWORDS: Concrete-Filled Steel Tube Column, Square Steel Tube,
Steel Bar, Strengthening
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2.1 NMsnadoUAMANTAYaITan
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WAewiAy 28 MPa flenguuaaunia 28 Yu druviewndn
ndnlaon1suniuranlasaswuuiadulaeduman
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Amdoudndavuin 150150 mm AMUMLAYINAY 3.0 mm
wianduilfdulunuanessi sen. Usenaudie imdnidu
nanduRan ™ SR24 2 9u1n Ifun RB6 waw RBY uazindn
fodesdunmnm SDA0 2 vunn #un DB12 uax DB16
nInadeuAMaNURLIINavelanNIEIANLIATEIU
ASTM 1agABUNIAYNVNAABUAINNINTFIU ASTM C39 Uay
ASTM C469 N1SVAEBUTBLNANLAZLAE NLEUAINLINTFIY
ASTM E8 91971 1 Wanawaviadeunmasifvesnounin vie
AN Lagtranidu %aﬁaasjwwmaaugﬂwﬁwé’ﬂmﬁ SCFT-X-
v-z dasstulagldudnnssolud SCFT munefs iaiewdn
NFONABUNSA X M8l AUrUIveviomanlunyie mm
Y vianefs vinveundniduildiaduids uazanvine Z

RBAN giJLmeiaNmﬁmé’ma%mﬁﬁn

©2021 J. of TCA All rights reserved



Vol.9 No.1 January-June 2021

A197°99 1 NAURIN1TOALTIINAINIBUNY CFRP al 1398 15uAY (Initial stage)

ﬂ&jaﬁi f9819 Concrete Steel Tube Steel Bar U
Ac fc t Ast fy,st Type Asb fy,sb
(mm?  (MPa)  (mm) (Mm%  (MPa) (mm?)  (MPa)

1 SCFT-3.0-0 20,228 29.03 3.0 1,741 387.1 - - - 2
SCFT-3.0-6-1 20,114 29.03 3.0 1,741 387.1 RB6 113.1 423.9 2
SCFT-3.0-9-1 19,973 29.03 3.0 1,741 387.1 RB9 254.5 428.5 2

? SCFT-3.0-12-1 19,775 29.03 3.0 1,741 387.1 DB12 452.4 652.4 2

SCFT-3.0-16-1 19,423 29.03 3.0 1,741 387.1 DB16 804.3 582.9 2
SCFT-3.0-6-2 20,114 29.03 3.0 1,741 387.1 RB6 113.1 423.9 2
SCFT-3.0-9-2 19,973 29.03 3.0 1,741 387.1 RB9 254.5 428.5 2

’ SCFT-3.0-12-2 19,775 29.03 3.0 1,741 387.1 DB12 452.4 652.4 2

SCFT-3.0-16-2 19,423 29.03 3.0 1,741 387.1 DB16 804.3 582.9 2
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gﬂﬁ 4 LLazg‘Uﬁ 5

AnTUdnwurn1TIUANUIN 1A CFT 91999 wagLan
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yiowmAnudaduiiannuunds (stifiness) gandan1sidon
windufafiuvonaisddiu Tasudsmnnslianzves
nilaisanazdwmalianuduiusssninusdalagniswn
fvadl CFT dA1auduanad wazaannaadiunginssy
YBWAWLUY Strain-Softening [11-12] ﬁﬁ%ﬁuﬂugﬂﬁ 4 \uay
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JUN 6 WSBuTgudnwugMTITRveEn CFT Nigniasurings
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3.2 us9dngegauazavind1amie

151971 2 UAnsHausISngIan  veaan CFT $19s
wazlan CFT figniaSumdalagimanidu 91nasiamudi e
ian CFT gniasumdalaowmaniduiislvuadurinugudnans
wnu dwmaliananunsniuusdnganldifindy dusums
wsuidslaemdndusuuuud 1 ussdngeaniianfindude
Wiguiiiguiuian CFT 81989eglugiasendng 9-43% uax
maasuiddlnemdndusuuuud 2 ussagegadanfiatu

WawFeuliguiuian CFT §19890¢ lura93ening 8-42%

o
v o

UuNSEsUASNaeanEdusINa1IEINITaT UL

wssdngegavean CFT liluagnd

A13191 2 ussdnasanuaziviiaumissvesaviemannsenaaunin

NG RG srilansmiled
N eBIAN Pattern P, Zovaniiiniu 4, Ao DI
(kN) (%) (mm) (mm)

1 SCFT-3.0-0 - 1,192 - 2.83 4.39 1.55
SCFT-3.0-6-1 1 1,298 9 2.82 8.96 3.18
SCFT-3.0-9-1 1 1,347 13 2.78 8.76 3.15

? SCFT-3.0-12-1 1 1,562 31 2.66 8.36 3.14

SCFT-3.0-16-1 1 1,705 43 2.55 8.18 3.21
SCFT-3.0-6-2 2 1,285 8 2.83 4.76 1.68
SCFT-3.0-9-2 2 1,322 11 2.75 4.72 1.72

’ SCFT-3.0-12-2 2 1,542 29 2.63 4.68 1.78

SCFT-3.0-16-2 2 1,698 42 2.54 4.56 1.80
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€
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\osanmsiaiumaniduidumisisnansvesiemdntie
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Awandldanaunisi (1)
Pn,Ao = 0.85f/A. + fy,stAst + fy,sbAsb (1)

o v w [

a7 f! Ao AdwnUszdaevesnounsn A, Ao Nuinuisn
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M990 3 LUSHULTIBULSIAEeEATUNISATLIMINENNNTORNKUY

NAUAN F0E9 Steel Bar Type Pattern P, Py aci B, /Ppac
1 SCFT-3.0-0 - - 1,192 1,173 1.02
SCFT-3.0-6-1 RB6 1 1,298 1,218 1.07
SCFT-3.0-9-1 RB9 1 1,347 1,276 1.06
? SCFT-3.0-12-1 DB12 1 1,562 1,457 1.07
SCFT-3.0-16-1 DB16 1 1,705 1,622 1.05
SCFT-3.0-6-2 RB6 2 1,285 1,218 1.06
SCFT-3.0-9-2 RB9 2 1,322 1,276 1.04
’ SCFT-3.0-12-2 DB12 2 1,542 1,457 1.06
SCFT-3.0-16-2 DB16 2 1,698 1,622 1.05

nsisuiisuszninnusssngegainaaould
(P,) wazusadngeani muinldainauniseanuuy ACI
(Posc) vodLan CFT Agnasumdalaoindnidunansly
A5197 3 NET1NUI SndnsiSngegainaaeuld
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1 danegluyae 1.05-1.07 uazdns1d Py /Py . v0uian
CFT figniasuimdslasimdnidusvuuudt 2 deveglugag
1.04-1.06 lagdns1du Py /Py Yo 2 sULuudA
111171 1.00 ImaumiéfﬁﬂdnﬂizLﬁuLLiqﬁmqqqmlé’ﬁ?mdw
nanadeulsTing 4-7% fauuandidiuin auniseenuuy
@TaUsznoured ACH anunsaussendlddmiunisAuIm
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