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ABSTRACT This study was conducted to examine the central compression performance of an assembled CFT column with a
sawtooth rib inside. The experimental results of the assembled CFT column and the general square cross-sectional CFT column and
the code (AISC, KDS) were compared to confirm whether the code was available. In addition, the influence of the sawtooth-shaped
rib and the integrated behavior of the individual steel plates of the assembled CFT column without welding were analyzed. The
assembled CFT column without welding had a larger ultimate axial strength than the existing square cross-sectional CFT column and
did not significantly affect the stiffness. In addition, when the effective intensity was exceeded, there was no further increase in
ultimate axial strength, and there was integral behavior equal to or greater than that of the welded square cross-sectional CFT column.
Finally, after calculating the compressive strength of the assembled CFT column that was not welded, it was confirmed that the
design formula of the general square cross-sectional CFT column was viable.

Keywords : CFT column, axial load, rib, stud, shear connector
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CFT(concrete-filled tubular) 7| 5= AZZ A E 7] 52 1)
3 A7l vl A &L o oip] S8 FEA T A
t}. ©]= CFT 7|5 Wi A BV FaksS Av) il 49
Z7) FFFEE YA sk 9 e-S 517] wiZo] tHEkmekyapar
2016). 53] Z+8 CFT 712 Y8 CFT 715l H]8te] A =}o]
golgh I ofr e} [N Alwrol] FEatth= Adilo] itk

Tey FA Eel| 7hel| A= T4 o] A3 H Z4g]o] oF
Sl I H-Fa A 53 o] v w4 Sr(Bradford et al. 2000,
2002). 5= oFE EAl= 248 CFT 75 olA S8 & -5 v 7]
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Fig. 1 Types of square CFT elements with internal plate
stiffeners tested under axial compression loading
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Fig. 2 3D modeling
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7} %13 =] $1 TH(Tao et al. 2008; Lee et al. 2011; Yang et al. 2013;
Ling et al. 2014; Liang et al. 2017; Zhu et al. 2017).
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Table 1 Short rectangular CFT column strength depending
upon width-to-thickness ratio

Code Nominal strength
Compact p —p
section e L
ngs 21(;‘2 120 Noncompact P —p_ B=r, (A=2)
: ’ section T (A =A)? r
AISC 360-16 O ”)
E
Slender P, =F, A, +0.7f, (A(,+Agr—s)
section T E,
fck'A fys s fyaAa
EC4 2004 N, o=
ALy Y o

Note: E.: modulus of elasticity of concrete; £,: modulus of
elasticity of steel; NV, p,: axial load capacity of CFT column

o

S H S KDS(MOLIT 2021), AISC(2016) ~1&]
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(a) S type

Fig. 3 Detail of column section
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(b) C type

ID : C400-40H-80L

Fig. 4 Detail of ribs
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The length of ribs
The height of ribs
‘Width of the Column
Type of the Column
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(a) Detail of specimens
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(b) Detail of welding
Fig. 5 Specimen details

(mmwmoiﬂﬂﬂ@OﬁiaaEﬂﬁi%ﬂ%%%
A5 flal ol 40 mmutt FE& vo] A Eg) oA
u} Afo] ] 22 g 3t afgi e,

23 AE 4y

3 AAB T 2 Spo]H =

ZFAE ol A 20,000 kN 8-%2] UTMS AF8-8fo] 433 5}
Atk 7159 Hjul = B3] %70 % o) A A e H o A
9] 50 mmoll =28 w74+ stz-S 7hekl o, 7HE SR
ﬁﬂ% 0.05 mm/sE HA GEF skl AFA xHel= 1
£ 18 593 AEE golatA selth A3 A MY

T 45 AEE PAYE
5)

E}d 5} 91 th(Nakamura and Higai 1999). o}=1& H}*‘C‘ [J-10x10 Uk] LVDT 7% A2 Fig. 60 YERA I T
Table 2 Detail of column section
ID D (mm) t (mm) H (mm) L (mm) Som (MPa) F, (MPa) Pst
S400 - - 0.078
C400-40H60L 60 0.090
400 8 16.0 407.8 —
C400-40H80L 40 80 0.094
C400-40H100L 100 0.098

Note: D: width of column; ¢: thickness of steel plate; A: height of ribs; L: length of ribs; f,,: average compressive strength of

concrete at age of 28 days;

(psf = Asf/(Asf + A(:))

F,: yield strength of steel plate; p,,: ratio of entire area of steel pipe and ribs to sectional area of column

ZEIA CFT 7152l 2|2 Zolol| [IE B4 = 85 | 145
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Fig. 6 Test set-up

3. &8 &ax

31 =AY d9

AFE-5 732 A3 2 KS B 0801(KATS 2017a) 2] 3 5.9k
48 Al 1AT e wak A &S 21 KS B 0802(KATS
2018) w5 A= QIEA A ol whet =3y skt o] w
4 72 SA%A SM355, 8 mm FAIE A}%o}c’ﬂ\:} 7
A2 A 37 el thako] FasFA AL, A H k-
F,=407.8 MPa, F,=481.8 MPa 5 7‘3510“3} w329 E
**l A= KS F 2403(KATS 2019)1 w2} %] 100 mm 3£°]
200 mm AT O % ALl on, 45T AP KS F
2405(KATS 2017b)°l| whe} Fa8ak3int. a2 EC] 28U ¢
5= H 160 MPaZ S =T A5 E Ao gk
Table 33} Table 4of] LFER L TH

Table 3 Results of coupon test

Test No. F, (MPa) F, (MPa) ¢, (mm/mm)
411.4 490.8 0.0020
2 403.1 502.8 0.0019
408.9 451.7 0.0019
AVE. 407.8 481.8 0.0019

Note: 7: yield stress of steel; 7,
g, y1e1d strain

.- ultimate stress of steel plate;

Table 4 Results of concrete compressive strength test

Test No. Sfom (MPa) E, (MPa) & (mm/mm)
16.6 28,962 0.002095
2 16.0 16,283 0.002175
15.5 16,192 0.002135
AVE. 16.0 20,479 0.002135

Note: f,,,: compressive strength of concrete at 28 days; Z:
elastic modulus of concrete; &,: concrete strain at maximum

stress

146 | et=2232|Ests| =2%! M343 X25 (2022)
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KDS 14 20 66(MOLIT 2021)°] #|2F3t 2] of] wh2} 2k 3t %73
Cot A A9E nwekelS ul 29 ¥ CFT 715 =57 S400
Bop 2 2107 et 2l B )l - CFT 75 4
A2 Al 7FA] G 7H S ghS 191 A 3§ Al = C400-40H60L
o7 Ho o] 7,296 kNo|th. 3l k-2 S400 7= 900 kN
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% & =7 E Ak
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(c) C400-40H80L (d) C400-40H100L
Fig. 7 Failure appearances of test specimens
Strain [mm/mm] Strain [mm/mm]
0 0.01 0.02 0.03 0.04 0 0.01 0.02 0.03 0.04
10000 1 | | | | | 14 | | | |
S400 |
S400
- - -+ C400-40H60L —
8000 | —— C400-40H80L 12 ----C400-40H60L
= — — C400-40H100L 1 — C400-40H80L
= & < TheFirst Local Buckling « SN — — C400-40H100L
= 6000 — ‘(‘ & N O The Edge Fracture % 08 | \
3 . &; 4
54000 - 2206
% 04-f TR
2000 — 1
0.2
0 [ | | 0 T T T T T T T T T I T ]
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Displacement [mm)] Displacement [mm]
Fig. 8 Axial force-displacement curves Fig. 9 Nominalized axial force-displacement curves
Table 5 Comparison between ultimate strength values from experiments
D Pn,s Pn,Ribs PmaX Pmax Pmax Amax e
(kN) (kN) (kN) L B, rits (mm)
S400 7,051 6,385 0.900 0.900 4.035 0.00269
C400-40H60L 2 051 7,845 7,293 1.028 0.930 4.325 0.00288
C400-40H80L ’ 8,095 8,002 1.128 0.989 4.980 0.00332
C400-40H100L 8,344 8,018 1.130 0.961 4.860 0.00324

Note: £, ,: maximum nominal capacity; P, ;,,: maximum nominal capacity calculated by including ribs in cross-sectional area;
P,.«: maximum axial load; A, : column displacement at maximum axial load; &, . : column stain at maximum axial load

ZEHYCFT 7159 2|2 Zojol| [E S o= ds | 147
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2t} C400-40HSOL-> & off W& C%T %Z‘%%oo 8521 A
AL 11 mm)ol A 3 AA =5-2=o] BaE 7 37 i g
o] 343 74kt vkhd C400-40H100L°J A& A oA =
C400-40H8O0L 1l H] 5k ko] 13 kN o] 2 0.16 %2] W= 2F
O] Z frAFsh gk Bl o, Hoj o] de o] 5o = 2k
et i E A AE Btk BE A A A Aol Ay
sto] o] o] ZABEE &4 Eetal yeo] s53tstel
t}. O]u'ﬂ 218 A C400-40H60L-> %] 4.33 mmeol| A Hof U g
S 93] 5191 37 C400-40HS0L, C400-40H100L-2 ZH2} 4.98 mm,
4.86 mm= H| 25 Ao oA H G EE YERUT o] =
213 ) $400 ¥ 91 3.22 mm$} Tk 2po] 7} QI Tk, gk v gk
S B.Ql A A C400-40H60LE= P, /P, iy 80) 0.928 % L}
B}k 3L C400-40HSOL O A = 0.989 0 2 71 32 kS e}
o] @t =gk vl askels W 2l B Aol g} 7] w2l Wi Y
o] B #IekA] o= A o= Vet et A A o A ES
0.00269~0.00324% Z A2 E A A| &) A E E<1 0.002135%}
H] 523k ZhS H.$1 O 1} 0]3= Tao et al.(2005) 2} Lai and Varma
(2018) ol A &= #& = a1 gl

2h-g- shaell th ek A3 A3} ghS Fig 9o YeR It y5
9] P, KDS 1420 661 7|Wkate] 2haklar, 7F A A €] &
Azl et P,/ P, gy, = FALB ST B/ By s
of th gt gk Table 50| YFEFH AT 2] 57} 9l =& CFT
718 B PP, g %501 0.928~0.959%2 R 7+3 CFT 7]
5 0.907R T =T YRS B GHA S P, M
of 3tk AS 7kl S w, whes] AR wlito] obd

: ’

o]l:, 74_% 5} o] &) 2= 01%\41‘4__
4. Y=ds Yol
41 5249 24

A KDS(MOLIT 2021)2} AISC(2016)1 4= 2] (1)3} 2
o] %738 AlkstaL St

EA=08(EA,+EA,) Y]
TE3F Wang et al.(2017)2 2] (2) 2} 2o] 734 S Algralar
Atk ZF 715 W 7]EA Tl A AR S 573/ Bl ALE Table

60l VFER ALY

Table 6 Comparison of column axial stiffness

Column axial stiffness EA (N)
b Test result | AISC, KDS Wa(r;gme;) al
S400 4298x10° | 4.831x10° | 5.935x10°
C400-40H60L | 4.350x10° | 5.118x10° | 6.295x10°
C400-40HSOL | 4.366x10° | 5.213x10° | 6.416x10°
C400-40H100L | 4.530x10° | 5.309x10° | 6.536x10°
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Fig. 10 Axial load-strain curves of concrete and steel plate
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Fig. 11 Axial load-strain curves of column side
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