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Abstract

In this study, a numerical approach for evaluating the resisting capacity of a partial concrete-filled steel tube (CFST) column is introduced.
By strengthening the plastic hinge part of a traditional reinforced concrete column with a steel tube, a partial CFST shows a similar bending
moment capacity as that of a full CFST column but with reduced material cost. To conduct an elaborate numerical analysis of a partial CFST
column, an improved bond-slip model is applied to a finite element (FE) model at the interface between the steel tube and in-filled concrete.
This numerical model is verified through the results of a double curvature bending-compression test. A parametric study with the proposed
numerical model is used to obtain the load moment interaction diagrams for evaluating the resisting capacity based on various dimensions.
Finally, the required strengthening length is estimated for each degree of thickness of the steel tube, and the failure mechanism of the partial
CFST column based on the dimensions of the steel tube are identified.

Keywords :

bond-slip effect, partial CFST column, double curvature bending-compression test, P-M interaction diagram

1LME

e WHE 2HYER e
Steel Tube) 7|5 FF= @5 7o
HA dofA= o gt
W B2 PaE] e vy
kel 34 AT Qo) WAlsls YR 2ae e g, 7
X, 94 5 ARH B P B ATAE 5 1A
67 Zr o] 2Fti(Moon and Lee, 2014; Choi et al., 2017).

19k BAI AP AT ARHH, FHH Aokt SA% 5
of w2 Az}o] kA4S TR} 9o WE Aol 5
A1 Aol tigt At =3yt 53] CFST 715 <]

o= B gdsA dlSsh] fls) dE Ao v Al o
o Y] 238 EQ TR ASS SFARoRr 1
AV317] 8k thoFst 2o Qlo] ) 7)o ) 23
2] E AHo| 2 A3t ufzA4g 714 ske] & o] s

<
T Q
i
{u
o
ul
It
b
3]_

Sl Folok 3

= A Al o] QI tHHu er al., 2010). o] of A2t gap
element -2 A|Hol 4| 23 E Q] A} 7o AH S &
229l 53] 2 20x) 9k 7Me] Q42 o] 88 AATO M,
SR &Y AT B mAR = 9 W5 UK Goto er

al., 2010). THk, o] el 7+ A5 At tf-g-Al Aok 37
Lelg ) s of] Aj7to] @2 Afith=

2 Aol oF A Wi 23E *POH Ao
et WA E R O] 28-S Fal 7]E9] AARE] AlA|
3 CFST a4 o] e 283k} 59ick. o] el 1
t} 38421 CFST +%2] -2 ¢3]| RC (Reinfoced Concrete)
7159 &R RS e g HAsHs R CFST 7|5 &

o TR AL AA S A sl e Bl Btk

1 Corresponding author:
Tel: +82-42-350-3661; E-mail: kwakhg@kaist.ac.kr
Received February 17 2020; Revised February 25 2020;
Accepted February 26 2020
©2020 by Computational Structural Engineering Institute of Korea

This is an Open-Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License(http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is
properly cited.

SR ZEEE =2F M333 M3=(2020.6) 153



M RS B G A8 HE CFST 7]5:0) 2454

tio

. HY CFST 7|15 X
2.1 BB CFST 7] % t]z}el AA

RCol 53] CEST 7152 27 o] do] §akstAnt, 44
ARIHE e 2anjgo A gudom 4851
7150 AAE B

=
skt g o A H I gk B Aol A o] &

lo =
U
2
o.>,: )
Mo
rr Jlé
3 [o]
&
b &
o N
fe off
o

it

o

ol

SHAIX] F-5 CFST 7]
Z CFST 7159] - 71
1’416} x1 ia==hes —7}o}x]

i of
10
2
op
o,
filo
o,
N
%\t
b
k
Y
o
O

(=

i o
©
i)
ot
I
e
)
olf
-+
BN
lo rr
ol
i
e

-0,
)

2 o AEch o] A AQte e M(cantllever)?ﬁ 2] 9]
CFST 7]-5-z0ll A= Fig. 10 U2} 3= 2 A9, RC 7]
TGRS CFSTR 2| kgho 24 2431%] 2
7 g ste v shsol sl Hrh =2 A3
< 7|HE 4= it

oft Hr
°o Mz o N

1o
1B gz
o o
T

r (

2
2
>

et
A

R CFST 7)59] 7152 2ARI7] $l8) A o5 ekl
B8] Ao tja) 2 Ast /1S Bat 22wl
ZokE|o]of Bh}. CFST RiolA] )3 sl 5t 2ae)=
Apolo] G2 A M| R, 2k &7 o] ]3] 2}2h

CFST

G.L

Fig. 1 Basic concept of the partial CFST column
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