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Abstract - Developing a composite girder that can reduce floor height and reduce steel materials, a new-shaped composite girder
using square steel pipes and re-bar lattice was developed. In order to evaluate the flexural performance of the developed girder,
a total of 4 large-sized specimens were fabricated. The variables are the state of negative and positive moments depending on
whether it is composed or not and the load direction. As a result, except for positive moment joint specimen, all other specimens
showed higher strength than expected. In the process of manufacturing the specimen, slip phenomenon occurred due to insuf-
ficient friction surface treatment, so the measured flexural strength and displacement data were not smooth, and the test of a posi-
tive moment joint where the outermost distance from the neutral axis is the bolt region has an effect on the strength and behavior.
If the joint plate surface treatment is supplemented, the performance is expected to be higher than results of this experiment.
Keywords - Reinforced lattice, Composite girder, Flexural performance, Connection, Square steel pipe

LA E

ol M= S8 AT I E AIAH 7] gt
2Hlo] 12571 Low, TRt A7} # =3 Tk B
T2 B A7HEZ A E o] 7Fs5to] Mullett(1992),
Newman(1995) 5 o8] A4S0l 2Js] 3#o] 7dE=
AlZ27F E A &) A2 H3 Eo|EE o83 +HY
&9 E=2 0] A|AH(slim floor system)Z} § PC &2 & o]
|3t vl=re] EY A | Q(flex frame)o] THIEA Q1 A2t
S} 4= Q¥ Zof A= Fig. 13} Zo] TSC beam(T-type

Note.-Discussion open until February 28, 2022. This manuscript
for this paper was submitted for review and possible publication
on March 18, 2021; revised on July 15, 2021; approved on July
26,2021.

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

Tel. +82-2-3452-1891 Fax. +82-2-6008-1891

E-mail. actpartner@daum.net

steel composite beam, 2004, TU $JH.(2007), HyFo

beam!", AU girder!'! 5 U 513 73S AFR-5HAIPAL g

AEPZL A= 3 Qlek UF SR 7 g EE R

| SAEZ a5k, 232 EQL] YA TE S
Att= 7ol Atk B3t HE B oy WSt EF

TS Hs]

Qi70] Y82 ofe) Hel Fn el

N
H
) o

1

flo tok
ik
_{

i)
N

o
(¢}
r

P

£ o
]
M e

1o
(R
H
=,
fm
i
o
it
_O|L
N
1o
_O|L
2
i
H1
1o
H
o
ol
]
Fo
ol

p
e
o,

r
b
b
E
oN
%
ot
S,
oN
N
N
ol
rir
L

N

o
30,
22 K
T

g
Foo K -

2
N
N
A,
LS
fa)
fijo
W)
X,
i
g
o
5l
B[\
us)
=
L
D
-0,
z
o

fald:}
)
H
i
=l
N
>.
i
g
[e]
3
o ol

.
o, o

1o fr 4N
30
o

e o
HL
rir
N
re
-
N
()
o2
i
k=l
%0
o
H o

ik o

:
o oA
=)
o)
o

X oo
s
ol
o
A

>

of4

ox,

filo
el P

ofM
N
d

b
2
Q.

X
-

_H:i
O\l
X
i)
oy
e}
o
11.21'4

=
)
rir
N
g
)

AT
N

M E: Fﬂ' v
S
rorgl A
Hr o o
i)
w4

o,
:‘o
P
o\, rr
Bom
R
N
w=
i
¢
ox,
or
1o
1
fifo
2
ol
R

2

SRJTESNE] 0 A A Z(EUA1735) 20219 8 247


https://crossmark.crossref.org/dialog/?doi=10.7781/kjoss.2021.33.4.247&domain=http://ksscjournal.or.kr/&uri_scheme=http:&cm_version=v1.5

\Deck Plate
\TSC Beam

(a) TSCM'!

Shear connectors

(b) TUM

Deck Plate

Angle

High Strength Bolt
Bottom Rebar

Concrete slab

Z-type steel plate
(d) AU girder™¥
Fig. 1. Typical U-shaped composite girders

Steel plate
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Fig. 2. Composite girder depth
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Fig. 4. Construction sequence
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Width: 407
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Material test
(MPa)

Average strength

Case (MPa)

Type

313
SNRT295E 370 330
308
367
339 356
363

Steel

SM355
(8 mm)

647
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635
651
SHD19 649 651
654

Re-bar

30
Concrete 24 34 33
35
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(a) Detailed drawing of each specimen

(b) Girder cross section

Fig. 7. Experiment detail

(a) Elevation

(b) Specimen

Fig. 8. Lattice detail
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Table 6. Comparison of positive and negative moment (CCP

and CCN)
Specimen M, M tes M, Ki Ppick
(KN'm) | (kN'm) | (kN-m) |(kN/mm)| @7
CCP 1,124 1,005 782 46 0.028
CCN 697 915 709 39 0.087
CCP/CCN| 1.613 1.098 1.103 1.179 3.107
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