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A Study on Behavioral Characteristics of Inner Reinforced CFT
Column-to-Foundation Connections
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Abstract: In this study, circular sectional concrete-filled tube(CFT) column-to-foundation connections were numerically
investigated in order to improve their structural details. A inner reinforced specimen with high-tension bolts and inner
deformed bars was adopted from a previous experimental study to make the numerical model. The validity of the
numerical method was verified through comparing the experimental results with the analysis’s ones. In order to
optimize design variables about the inner reinforced model, a number of numerical analyses were conducted for various
variables. Finally, this study suggested the optimum variables about the reinforced circular sectional CFT
column-to-foundation connections.

Key Words: CFT column-to-foundation connections, inner reinforced model, inner deformed bars, high-tension bolts

st @ @A S E wds Nzd Fx

1. ME A d ek A7k AEn gleh YA

2 olthg 0SS 7EPARE HEE A4S

GG A CFT /159 A5 Alzzages A9 HAL WHE sl HuE Gees Bk

i, 7E2E AFel FFs v ]% Hlo] AZ o] E 9

A9 WolsZdol=g e A AAz Tk PARES Y 5

N L Hol =10 s ;94-4 4-9- Astaneh 0(1992)01
4740}74] Hed AR stes AAEH] HE dA o o abdAel rio] 3 o
o 87 o|F Wo|AEdolER AARNZT Agsn b= eorol AAH =<l ”M"” A

r°l'
O_LL/
ogu
o
Mo
4%
ol
o,
38
-,

o= 6‘]—5_7_ o]% X-ﬂ Vel a1 TE} o]—X]U]‘ dXH T= 3] @65]

ot} we] FRTEE FE| A AN E 2 . Joo

o 3990] Y77} WA E =Y o] QAR Txapa o WR ATRG g WAdSSs A

o BARE AT A3Yel el wael 9 T AT TEIA HE drATE A BE
) | wla 2ty

. thel
B ATt aare gese 2Ag gAage S 1T
AZA T, AAs BAe A g Ag T AT

Faol: d¥IH FT 715—71% 448, WFidd wd, yirds, 148 25
Corresponding author: Hwang, Won-Sup
Department of Civil Engineering, Inha University, Inha-ro 100, Nam-gu, Incheon 402-751, Korea.
Tel: +82-32-860-7570, Fax: +82-32-873-7560, E-mail: hws@inha.ac.kr

Received December 9, 2014 / Revised December 12, 2014 / Accepted December 23, 2014

36 Korean Society for Advanced Composite Structures



A Study on Behavioral Characteristics of Inner Reinforced CFT Column-to-Foundation Connections

kA B AoM= d¥d CFT 76712 o
AR st F2dAe] st %ﬂo% 71Ee] &
i AA st A

I
kiR %311 ﬁ}%kfa AR

2.1 M 2E o Y
dgdd CFT 75712 04733%94
Alell digt AARSFY] AFEA
IAEAS L5 7 x2PAFE A
FAA, 2013)04 A S Al?ﬂiﬂ AHE- 0}01 ? H
A& AN o= 71E Rt 71N ddd AR
ﬂ% BAZH AL AA| et AFAFE st
Al gt A AWERS Bt AT
Oﬂ%b}xﬂom  AgolA = Al AREFE APA
T U2 dist FRAAE At ol o
F A RS Table 13 Zo] AAde}qltt o= 47
Zy s Akt 14y BES WiEds AR
R ik AdAz 7] AdR A
of vlaf rekst Alwd FAF e Aol e
2lolt}. Fig. 1= WFEAZE AAA ] sfekzoltt,

>, mlo
L*l Hm

Table 1. Dimensions of Test Specimen

. ARA AN
w7o] 2,500
s | 91%47 518
%

EEE 500

Wo] A dlo] = 717 375
Moz | o] xZ ol ) 25
R 15

=0] 2,210

MES AZ4o] 1,710
0] 900

$33, Hole

. _Inner bar

(Setting plate)

High-Tension Bolt

- M30
Inner Bar
] H22
S = =
g g / Setting plate
g b %n
= Welding

|154-5‘ 350 ‘154.5‘
} I |

70.5

Fig. 1 Details of Test Specimen

=2

ki Q3] ofele AANTE
ABES FA7] Sstel fEerNS A
9, I AN skl A= B
of the 9E et 2ol vkl & giek
A AHEE FAAEY $HAYF WAL Fig

gom, A ()3 #ol Mander(1988)7]' A}t
ARSI A Wi A Es TEHadE
g ZAYE NS A8, V= Li
TEEA ok FAPE %LW‘C’ *}ﬁo}oﬂt}
Hjo] 5ol AbgE AL d7R-e] g
AZAZAE QL Table 25 A&-3I3iTh

iR o o to 0 ok rot

FUFI\'Ei 1mrﬂ~’.
(Mo (1R 2> o 2 2L >

confined concrete

Compressive Stress

I
|
I
I
|
|
|
I
I
|
|
I
|
i
unconfineld concrete
|
|
|
I
|
|
|
|
I

[ T P

co Eec

Compressive Strain

Fig. 2 Stress-Strain Relations of Concrete

Vol. 5, No. 4, 2014 37



Kim, Hee-Ju

- Ham, Jun-Su - Chung, Jin-Il

- Hwang, Won-Sup

8(’
f o)
fc —g (1)
cc r— 1+( c )T
gCC
A7NA, £, - BAYES %Y
e, | EAREY YEAYE

[e]
e TAYES] HUUFZERIEE

r o AR AT (curve fitting factor)

Table 2. Mechanical Properties of Materials

B FERZE | ARPE | dNE

= (MPa) (MPa) (%)

s 322.82 520.98 31.33

o] A5t 378.81 590.11 21.57

1498 BE | 55264 723.94 16.54
AP CFT 7|&-7]1%45-2 vheFst Ao
st AFEAS ety dsl dEfsteis =
2139l ABAQUS 6.10-12 ] €3} th Fig. 32 U
BAHZo] vy gHrnde f3t esRdyggow
715712 Fast FRAA sldshe 13
EES YF-A2e RdEE beam 24E ARESHY
Tt L3 beam L4AE THI uFgE ZE
o} UF-Ao] embedded 715S Agsto] FAZE
sto] RS Agsto] 7+ FA9ke dAs Fds)

A

o&ﬂ {
_O|L
o\
o
offt
>
2

Y1 0.825m A oA F3lF
Astsls FEE FA S AAEh

Loading Point

Displacement Control
Axial Force

Fig. 3 Mesh Shape of Numerical Model and Location of
Measurement

38 J. Korean Soc. Adv. Comp. Struc

2.3 M =E BN HES
AgAgor Ady] olHe
%m e 1) S A

AARTES] A%
Ho“?j—% AHE-BFE
= Qsit) 2 A
7o‘E7o—% Z*%TFP 712"@7%% Al2E
2 013)el] ArE stzAEHEE Ao
4o - uATA A
oFo] HlaE 3 0}0% A o] g s ASsHsith
Fig. 48} o] x7] "G GedM el 717 A3
W} A A oJgt A gk OAWO oF 4= 9lo
=0 FEHAE A7t glee Rlsgith iR
Aol HujeEe 381.6kNolH  FX|Ale] A¢
386.5kNC.Z oF 1% Qa7 whAstgong A
Hol AATZESL Asd A Asshe o®
st

9

500
~ 400 i
< o
T 300
e
=
200
)
N
<
~ 100 —- Experiment | |

—O— Analysis
0 | |
0 25 50 75 100 125 150

Displacement (mm)

Fig. 4 Load-Displacement Relation of Experimental
and Analytical Results

2.4 MAHo MY

718 FAIg g UFEAFE e s HAd
ARTE ARbelr] flste] kst dAMTE HES
At Table 38} 4= WHF-HE] F(BA-series) St 7]
B 5o A Aol (BL-series)oll tjdt AWM
E ol tist ATEAES FAITh e WR-EE
9 FE 0~3271E WEATIY 4FdE FHZa)el
W2 A5 4TS Fig. 59 2ol MRS 7
dato] EAEIH 71T Ulg-e Aol Ve
o} wjo] AR Afctel] X|gh o] AEHO|EL] HAW
2 NFo® &) AFDOIANL,/ Lyy,) T AR
o] Fato] Aol WE JFE EA sk T
B gk AAME A = ok

Wi s gre] g AANSE HES

Ao O] Table 5~Table 7%} Zth Hi= ¢
P A a)ol Wt 4~32702 7 (RA-series)E
A A v Akl om oo thet FEFIFE Al



A Study on Behavioral Characteristics of Inner Reinforced CFT Column-to-Foundation Connections

Atk Fre] ok A HHO A (RS-series)ol] o
3 AES AAEIon o] Fig. 63 o] B9
=ol(h,)E 7IFCR 3to] 0~1.00.% W3t P
gl HEST vpxgo g gHe] FA(t)E 5~30
74 WASAIA A EL(RT-series)= 21733kl o]
o tgt AsE4E A8kt

(d) BA-22.5

(e) BA-11.25

Fig. 5 Shapes of BA-series

Table 3. Variables of BA-series

n « n
T (EA) (degree) Nexp
BA-0 0 0 0
BA-90 4 90 0.25
BA-series BA-45 8 45 0.5
BA225 | 16 | 225 | 1.0
BA-11.25 32 11.25 2
Table 4. Variables of BL-series
L, L,
T (mm) chp
BL-0.2 125 0.2
BL-0.4 250 0.4
. BL-0.8 500 0.8
BL-series BL-1.0 625 1.0
BL-1.2 750 1.2
BL-1.6 1000 1.6
Table 5. Variables of RA-series
n n
T (EA) Nexp
RA-90 4 0.25
. RA-45 8 0.5
RA-series RA-22.5 16 1.0
RA-11.25 32 2.0
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