Journal of Korean Society of Steel Construction

Vol.33, No.6, pp.395-401, December, 2021

Km Check for updates

ISSN(print) 1226-363X  ISSN(online) 2287-4054
DOI https://doi.org/10.7781/kjoss.2021.33.6.395

Z|0|ES E35] QIXI20| £XI2} rurstog XR5H=

CFT71S0]| Ciet &

e’ -
27, ARIZ )2, )

0 A1|x12 PSPN

I S
‘g, AR, AEF st S, SAIT st

An Experimental Study on the CFT Column in Which the Tensile Force
Acts in the Axial Perpendicular Direction Through the Steel Plate

Oh, Jae Yuel', Lee, Se Jungz, Jeon, Jin Woo®, Choi, Sung-M04, Yang, 1l Seungs*

'Research Engineer, Sejin R&S, Seoul, 04788, Korea
Chief Executive Officer, Sejin R&S, Seoul, 04788, Korea
3Manager, Sejin R&S, Seoul, 04788, Korea
*Professor, Department of Architectural Engineering, University of Seoul, Seoul, 02504, Korea
*Professor, Department of Architectural Engineering, Dongshin University, Naju, 58245, Korea

Abstract - In order to overcome for the problem that the existing CFT column required complex beam-column joints, CFT col-
umn manufactured by combining triangular units and CFT column with a double web were developed. In the case of the CFT
column manufactured as a triangular unit, the same effect as that of installing the stiffener can be expected since the corner of the
triangular unit is located at the center of each face, and the CFT column with double web is expected to have excellent manu-
facturing and workability. In order to verify the resistance performance of the developed CFT column against the tensile force,
a existing CFT and developed were manufactured and plates were installed on both sides to apply the tensile force. As a result of
the experiment, the CFT column to which the triangular unit was combined showed a more uniform load distribution on the plate
compared to the existing CFT column, but was brittle destroyed at both ends of the plate. Among them, the CFT column with the
double web can secure both strength and ductility, indicating that it is structurally excellent.

Keywords - Square shape steel tube, Tensile force, Nonuniform load distribution, Yield strength, With-thickness ratio

LAE

F| L EAY] ARRA E A AE SPE A9 |
9210] 0|82 9J5}la] 71235}g] 71 9] 01 o|2|5t AZE 9]
o2 7157 EQ‘r &2 —ﬁ‘—ﬁ FAet HFH= X
gk hEskEo] Ad

-2~ F 85}t Eﬁ’l,

nﬁ

JBI‘J

flo

Note.-Discussion open until June 30, 2022. This manuscript for
this paper was submitted for review and possible publication on
October 25, 2021; revised on November 30, 2021; approved on
November 30, 2021.

Copyright © 2021 by Korean Society of Steel Construction
“Corresponding author.

Tel. +82-61-330-3129 Fax. +82-61-330-3103

E-mail. yang1698@dsu.ac.kr

Fob7] W, FeY 22 A% 242 FB5T P&
W P& 9 F79) AR o] §2 7R s 22 G4
o] 8753 e,

QulA 0 2 AMREE ZgEE % 4’ “FH(concrete
filled tube, CFT) QI T} -2 73 THE <] 5ol Hij| s}
Oq e a4 0= A gstal, OJ--T“—“% o Atz oz A

Jole 222 ES Y] ehadsls Fa7IEolT 2
o] 38 EE F&35}0] 148 7K confining effect)o]] 2|5t
WAS AL A TS A2 4 4 2
Eof oo} o] FRHBL PA37] TR 2L 7
o} AXRE W3 5 A S5 A FRA LT Zﬂ
STE7IE(KBC 2016)914= CFT71 52 2485 $ o
MR E o8] 715-9] ThH o] Z(B)o] tigt ke 7111(0
of vl JEFAN|(B/nE AlRFotaL k. TEHF

Sz 8ls] =2 A33E A6 (EA A|1755) 2021 12€ 395


https://crossmark.crossref.org/dialog/?doi=10.7781/kjoss.2021.33.6.395&domain=http://ksscjournal.or.kr/&uri_scheme=http:&cm_version=v1.5

EY°1ES B3 Aol HH Pz 2-gsh= CFT7]5of tigt

= 55 715l 6] 1814 chololo] 4
wh o] CFT7159) A4, A184 2 AAEE A
= Qo] ST},

ol2f3l 7] CFI7152] FA1H-S Hesl7] 91514 47
o 422 ZEtel ARSI AR 24BN
(OISFEZ71%5- Fig. 1(a) F2)7 5 7] 15 2= 9%
5015 DW7I5, Fig 1(0) 22)& Akt el

EZ715:9) 494719 FHhel S0 S 7] Aestol A%

3o 4l o) A7} hho] 84l o] 715 R 5
of $1X]317] uh el 7|5 F ol AE| LU S XSk A
ol 71500 FRAZE YA AL Tk weA,
EZ715-& A HE(B)2) dol2 U 71559] £o] ut
O 8T 5 7] whzel Aol AEE 7] A
2 Zo] AAH AAZL Fssiek. B, ol ke
3152 el SIgtcololzgle] 4x7h wa gi] wh
o AL % Al gAo] 943 A0 Wbt o] AT
A R E27159) S22 o A8 st g
of The AR 5-S A3 AeAl A 715 Eeflol=
2 Ax)5te] Q1 Ttelsks WS Systech DWY
59] 39 49 Tholo}zLg o] X7} §ol5t] o] 2o]

=

=

—_—

(b) Column with
double webs
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triangular units

Fig. 1. Concept of steel column
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Table 1. Detail of specimens

A A|1753) 20214 12

Specimens | o | (o) | oy | () | (VP
EZ-4C 400 4 175 12 24
EZ-12C 400 12 200 16 24
DW-9C 400 9 200 16 24
HSS-7C 400 7 175 12 24
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(c) Ultrasonic flaw detecting

Fig. 2. Process of fabricating the specimens
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Fig. 3. Specimen EZ-4C
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Fig. 5. Specimen DW-9C
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Fig. 4. Specimen EZ-12C
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Fig. 6. Specimen HSS-7C
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Table 2. Material property

No. Th(ilillgll;: 5 (Nﬁy’a) (Nﬁ;a) Used part
1 4 355.0 | 516.0 EZ-column
2 7 446.1 545.3 HSS-column
3 9 373.8 524.2 DW-column
4 12 349.5 527.1 | EZ-column and plate
5 16 361.1 545.6 Plate
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Fig. 11. Final failure shape of specimens

Table 3. Strength of specimens

Specimens (ﬁ:ﬁ) (%\I“’) (fl’tmlfl)s Prax/Peal
EZ-4C 35.0 49.7 271.2 5.46
EZ-12C 120.0 503.3 1,110.9 2.21
DW-9C 200.0 1,196.0 1,437.6 1.20
HSS-7C 30.6 95.6 4383 4.58

B,,: effective width, P..;: expected strength, P, experimental strength
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