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Abstract - Conventional internal diaphragm joints provide a reliable path for load transfer from beam to column, but require
excessive welding inside column tube. Similarly, external diaphragm may still not be practical due to large volume of steel con-
sumption. To overcome these issues, the present study proposed a new easy-to-fabricate moment connection between H-shaped
steel beams and concrete filled tubular (CFT) columns. The connection consists of a vertical plates passing through the aligned
slots made on column wall, and end plate welded to H-steel beam, resulting in various advantages from the fabrication and
structural points. Four full-scale exterior beam-column connections are design for cyclic loading tests as per KDS 41 31 10 and
AISI/AISC 341-16 seismic design provisions. The ductility, moment-rotation hysteretic performance, initial stiffness, energy
dissipation capacity are examined based on the laboratory test results. It shows that all specimens failed in plastic hinge on H-
steel beam. The proposed connection exhibit stable hysteretic curves up to 3 % story drift without damage in the column, which
satisfy the KDS 41 31 10 and AISI/AISC 341-16 design provisions as a intermediate moment connection.

Keywords - Seismic performance, Concrete filled tubular, Cruciform diaphragm, Vertical passing plate, Cyclic loading

LA E

=9] 1333} FAof wEo 7|1EY G
+ RC7]50 HIs| 53t 25 Al54
1 47159 8ol Z7isn Ak 2w
+& 7} (concrete filled tubular, CFT)S] F+ZA4

N
=

o
2 < )
olr H:l _H)ln

o [m o

_{\l

Note.-Discussion open until October 30, 2023. This manuscript
for this paper was submitted for review and possible publication
on March 07, 2023; revised on March 20, 2023; approved on
March 21, 2023.

Copyright © 2023 by Korean Society of Steel Construction
"Corresponding author.

E-mail. choyh2013@hanyang.ac.kr

X F8 o] e MFsE Pyt 341 23
2 EL 7o) O8] 748 v 3588 AEo] ol
Ho] o]0l W2 &2l et Aol FAE, 9
N 4T o] EAER dAste] TR Yol
R Eo] L AR5 LR A, CFI715
o dektio] 2 o] 7|5kt BHOR AR 7]
5 olg A B15 ol 4P el chu] vl LA
ARA HIAAE 2t E, FAA]Z T (ex-

tremely low cycle fatigue, ELCF) E4< zt= 271 WA)
Al 715 AR AsholA 545 #gtE = 53
SO & QI B EWA AL} Ao SRS
WA517] sl tholojgo] AX| =7 wiZol A&t

g2t = A3 Al E(EE A 183%) 2023 4€ 71


https://crossmark.crossref.org/dialog/?doi=10.7781/kjoss.2023.35.2.071&domain=http://ksscjournal.or.kr/&uri_scheme=http:&cm_version=v1.5

BHE SIS e 444 4 olojng EaelE

2 AA ol Aot BAS 7H 2 et

Fig. 13} o], Ayt 02 ARG H= tojoj L2
7| Yrroloj gy, ojctojo]me3} HErtojojn o
BEe % 9}, jrhojo]mA-L 7t 9J3o] 835to]
A7) g2l 57| FEIE olsht, B &

b

|l

flji
F

A 315 71550 AL A7) A Tholojxa
o] o] 771z Bl ek oje] s 2 tolofny
2 B ZUA 5L WS o] AR o] 75

& 370l Slovt, cloloE e 4e o Be An
2

s}oq xﬂ;d—ﬂ]_g_o] A}

(a) External (b) Internal (¢) Through

Fig. 1. CFT column to H-steel beam connections
commonly used in construction
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Fig. 2. Configuration and welding details of
proposed cruciform diaphragm
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Fig. 3. Orthogonal-form configuration of proposed CFT column to H-steel beam connection
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Table 1. Details of specimens

Cruciform diaphragm
Specimen Column Beam
T, (mm) | T,y (mm)
C1-25-25 25 25
€2-25-18 25 18 0-400% | BH-600x
C3-20-25 20 25 40012 | 200x12x18
C4-20-18 20 18
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Fig. 5. Forces acting on the beam-column connection
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Table 2. Design summary of Specimen C4-20-18

Mo | v, v, v,
si | (N |G | ()
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Table 3. Material properties of SN355 in different thickness

t E F, F, I e
(mm) (GPa) (MPa) (MPa) yeu (%)
12 223 368 533 69.1 41.8
18 206 372 541 68.8 36.2
20 206 373 543 68.6 335
25 220 363 531 68.4 36.2
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Table 4. Summary of the test results
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