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3.1.1 AdA AY 2

2HC §dne] Fx2A5S A9nr] fste] & 2719 AdA o diste] A4d&
Tt AdAe] dol= 10m Aitell 485 7MAste], ddagd we] F
Aol WS odste], ARAETZL HAst= Wl 6.4m= Ageint A
AA = 3 o] 7IAHEZH-300x150%6.5%9)9F Alo]E AAANAFE= a4
AF(PL-250<9) = FAEH i, FAYESHEE £ 1500mmet FAE=
150mm=z AZseict. 2AYE &EejHel ZAdd Alo] AT dudd
Al Z-bar(Z-80x50x6)7} F-Hete= A= A7 ste], Choi et al.o] 7]&
TAF] wey Z-bard] ATHAE BUHAS A&t dAFAEAATS AEF A
GAZAE 300mm FA SR AAEGlar, g e H A A Zd;Aol 3|
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Connection
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3.2 A4
3.2.1 A8 AF

3.2.1.1 LAYE

k)
Y
T

SH B 2HC A E Wil X He ZAYE s 27TMPas

)
oo X
ol
ol

23 E FAAE KS F 2405 7% we) A eAdS =3

32
iv)

o,
=Y
o

= A4Skt 28 E A H s X% 3.29 £

T & #1 #2 #3 AVERAGE
fo (MPa) 24.0 23.6 24.5 24.0
E. (MPa) 25,811 25,687 25,963 25,820
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3.2.1.2 737

A <] B SM355E AH&Eal, wE5A® A FHd
KS B 0801l wte} B A2 3704 Al4Ha 3t Z
= 6T 779 AlEe 5%
oz At a5A4% o
g A3E # 3.3 AYsgew, a9 3.7 &

epdt.

A B

o -

¥ 3.3 A G AlFZ2Y

Yield Tensile Young's

TYPE THK. Strength Strength | Elongation | Modulus

(F,, MPa) | (Z;, MPa) (E, GPa)
PLATE #1 6.20 450 557 28.00 151
SM355 #2 6.22 450 557 27.00 200
6T #3 6.19 451 558 27.00 211
AVERAGE 6.21 450 557 27.33 187
PLATE #1 9.83 332 466 28.00 195
SM355 #2 9.83 332 472 27.00 189
9T #3 9.84 331 472 27.00 185
AVERAGE 9.83 332 470 27.33 189
FLANGE #1 8.79 367 532 26.00 213
SM355 #2 8.79 369 533 26.00 208
9T #3 8.42 373 533 25.00 208
AVERAGE 8.67 370 533 25.67 209
WEB #1 6.18 396 546 25.00 211
SM355 #2 6.19 405 547 25.00 211
6.5T #3 6.22 394 545 26.00 214
AVERAGE 6.20 398 546 25.33 212
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3.2.2 SF-w9wA 2 HAAE 3ol
3.2.2.1 2ZHC-WS

2HC-WS &AL 718 Z7lds M8 ABS d9om, 489kNaA Fat

ae7h wAslon, o 852kN 9 W, A% sk AxelN BAYE Lefn
o Apxe] Fol WASA o F HheF oF 893N ERHIL ), #
= 49 94 Ay 2aeE ZYne) wdo o AANYL, 2L AL
dAe AW 2AYE SAudAE Fdo] WG] Adadr. Aazol
S99 F o ol 3ol FrhA S, shFol dastuAl, oF 773kNeA
FAYE £ TP} A, ofF o 636kNAA o oY }F
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3.2.2.2 2HC-WOS

2HC-WOS A3dA= 718 Z7]odE A9 AsS shdan, 716kNoA %
Bate Agrh BAskom, oF 750kN o w), #35 sEA X A FIYE
B Fdo] TAEH . o]F oF 868kNolA = 7MEH X AW 2
, 2L 7HE A fAe $d FAYE &

al
A& gdo]l BAE] AlAekglth HdiskEel oF 880kNel =Ed F r

£

_27_



_28_



3.2.2.3 3t -H S &A
2HC-WS A& A 2HC-WOS AgA|9] sts-He 4 29 3119 YE

itk AEAe] 2717 2™ 3103 2ol A3 HdsT el 75%% A=

Lo

A4 Ao 7&vl= Adagla, AdAe] FEHe A4 HAdskg
5%l P Ae AAT AHA HdjstsolAe] FHdo] whie HollA
FHOE WS o she-we] S v How Aot

#3427 ARAL 27134, FE6kE, Adists, I5se R AdsT A
H9lE dEhdT Agdy, 7F A Adskee 892.8kN, 879.7kNO=
AP stee Ade As Fdsid At =3 27t 62.3mm, 61.5mm=
A A7 sk e Slskglth FEeE ) Adstee AHEAAE

AA 7 2HC-WS AA7E 5% = w2 ¢ YeEbdAT SH=47] 24 75

¥ 3.4 2HC 48 ¥ 4548 29

K; P PmaX 6 6maX
Specimens Y Y
(KN/mm) kN) kN) (mm) (mm)
2HC-WS 22.5 784.3 892.8 34.8 62.3
2HC-WOS 23.6 774.8 879.7 32.9 61.5
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3.2.5 AA
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VI. 2HC E-7]& AYgHF A=

41 AEA Y
411 AFA AY 2 AR

2HC FATx2A =" H-7]F HAFAss A¥ri, KDS 41 31 20 :
20229 FASTHEMEZZE A8 7he FFE AAsH] flstod F 279 A9
Aol tistel Ads st AEA 4 F 2HC 7159 B 3 49 7
AHE ZHH-500%x200x10x16)¢F AtelE& AZAAAF= AZH(PL-200<16t) =
TFAsta, Bl 9 2HC R A9 @ &l 7|[AHI A (H-300x<150%X6.5%9)
S} AlolE AAANAFE FHAAT(PL-200<9) 2 FAR o, ZAHESY
HE Z 1 200mmét FAE 150mm=E ADsiitt. olw, ZAE S A
o] 2-HD22 A& 7Io& waste]l Wiol AR FazE sdBet 4
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& AAIste], Choi et al.®] 7]+ A2 3ol wet Z-bard] A= H7HA&
Hgato] AAFAATS e E ADdAAAE 300mm HA SR Al
Aol H 87 A% Zalxd 3W ZaAgAs o] FASATE 2HC AR W =3
A7 ESE=R T E 27TMPa® 4838191,

E Ao #Ee SM355, A &7 == 500MPa(SD500)S #8381t
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¥ 4.1 2HC $AHE-7|5 B2 AHA AY
) 2HC Girder Con’c
Specimen 2HC Column Rebar
& Bracket Slab
H-500%200%10%x16 | H-300%x150%6.5%9
2HC-BCJ-01 1,200x150 2-SHD22
PL-200%X16t PL-200%9t
H-500%200%10%x16 | H-300%x150%6.5%9
2HC-BCJ-02 1,200x150 2-SHD22
PL-200x16t PL-200%9t

1) BCJ : Beam-Column Joint
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300
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100

-100

Displacement (mm)
o

-200

‘ —Displacement ‘

-300

a8 46 2=t 1S

¥ 4.2 9271 5t

Cycle Story Drift Angle (%) Displacement (mm)
6 cycles + 0.375 + 11.0625
6 cycles + 0.5 + 14.75
6 cycles + 0.75 + 22.125
4 cycles + 1.0 + 29.5
2 cycles + 1.5 + 44.25
2 cycles + 2.0 + 59.0
2 cycles + 3.0 + 88.5
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4.2 A4
4.2.1 Ax A9
4.2.1.1 Z3FE
AgA e SeBet 2HC AR, FA7E U 27 HE ZaE FEs

=]
27MPaE AL3t49t. ZagE FAAE KS F 2405 7|59 wet =7 %A

AS T HdAd=E AT FAE SAA 8 AEe £ 4.39 2

T & #1 #2 #3 AVERAGE
S (MPa) 24.0 23.6 24.5 24.0
E. (MPa) 25,811 25,687 25,963 25,820
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4.2.1.2 774

215 A <] I SM355% A&, a5AR IFAIFEHE]
KS B 0801 we} 2E AlAL 3704 A28kl o Z
© 6T F7A¢ AdS 55 APYAFHE, 1 9 v 749 AHS 1A% Ad
o= A FH5AE < B
Y A3s ¥ 440 AYeRon, I 4.8 7

epdt.

AL B

O 1o

E 4.4 A FEE AlE At

Yield Tensile Young's

TYPE THK. Strength Strength | Elongation | Modulus

(£,, MPa) (£, MPa) (£, GPa)
PLATE #1 6.20 450 557 28.00 151
SM355 #2 6.22 450 557 27.00 200
6T #3 6.19 451 558 27.00 211
AVERAGE 6.21 450 557 27.33 187
PLATE #1 9.83 332 466 28.00 195
SM355 #2 9.83 332 472 27.00 189
9T #3 9.84 331 472 27.00 185
AVERAGE 9.83 332 470 27.33 189
PLATE #1 15.89 374 540 25.00 202
SM355 #2 15.91 365 538 28.00 200
16T #3 15.89 367 539 25.00 204
AVERAGE 15.90 369 539 26.00 202
FLANGE #1 8.79 367 532 26.00 213
SM355 #2 8.79 369 533 26.00 208
9T #3 8.42 373 533 25.00 208
AVERAGE 8.67 370 533 25.67 210
FLANGE #1 15.31 386 558 28.00 205
SM355 #2 15.54 381 552 28.00 213
16T #3 15.77 382 553 26.00 209
AVERAGE 15.54 383 554 27.33 209
WEB #1 6.18 396 546 25.00 211
SM355 #2 6.19 405 547 25.00 211
6.5T #3 6.22 394 545 26.00 214
AVERAGE 6.20 398 546 25.33 212
WEB #1 9.90 394 562 23.00 199
SM355 #2 9.92 400 567 26.00 200
10T #3 9.90 401 569 26.00 207
AVERAGE 9.91 398 566 25.00 202
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4.2.1.3 A+

AGAe EaRESY ) YRo] 94T Ao FEALEE 500MPa A
9, Aol AAPR KS B 08018 F8ake] AuL 374 Azaglw
Ao o1ZAIE HhHel KS B 08020 wE <dAd A3E F 4.5 Xéﬂé}
.

E 45 27 APPE P2

Yield Tensile Young's
TYPE Strength Strength Elongation Modulus
(F;!, MPa) (£, MPa) (£, GPa)
#1 578 742 16.00 179
SHD22
#2 579 742 16.00 178
(SD500)
#3 576 742 15.00 186
AVERAGE 578 742 15.7 181
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4.2.2.2 2HC-BCJ-02
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Abstract

In the current construction market, there 1s a growing demand for
large—scale structures. The need for composite structural systems with
exceptional performance and cost—effectiveness has become increasingly
crucial in the field of steel structures as buildings continue to grow taller
and feature longer spans. However, many existing composite structural
systems necessitate secondary processes such as bending or roll forming
during the manufacturing of U-shaped composite beams. This leads to
extended production times and restricts manufacturing to facilities

equipped for such processes.

In this study, the proposal is to replace the conventional U-shaped
cross—section with a pair of H-shaped steels. This results in a 2HC
composite structure system that is not only easy to manufacture but also
ensures safety against local buckling without requiring additional forming
processing. The safety and performance of the 2HC composite structure
system were evaluated through structural tests on the Z2HC composite

beam and the composite beam—-column connection.

The wvariables examined in the bending performance test of Z2HC
composite beams included the presence or absence of stud bolts on the
lower connection plate. The experiments, conducted with monotonic force
as a support condition for simple beams, Initially exhibited linear
behavior. Cracks in the concrete slabs at the loading point began to
emerge, gradually intensifying until the experiment reached its maximum
load. Ultimately, collapse occurred in the center of the concrete slab,
concluding the experiment. Evaluation of compression and tensile strain
confirmed the formation of the neutral axis about 150mm from the top of

the concrete slab. The maximum experimental flextural strength
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surpassed the nominal strength calculated by the current standard,

demonstrating the reliability of the 2HC composite beam.

In the experiment on the Z2HC composite beam-column joint, both
specimens exhibited bolt slippage at the onset of the loading force. With
increasing rotation angles, local buckling and tearing of the lower flange
of the bracket occurred. Post—experiment analysis of deformation ability
revealed sufficient plastic rotation angles in both positive and negative
directions. The maximum experimental bending strength in both directions
exceeded the nominal bending strengths specified by current standards.
This confirmed that the rotational performance of the composite

intermediate moment frame achieved a remarkable 3.0%.

Keyword : Composite Beam, Beam-Column Connection, Flexural Test,

Cyclic Test, KDS 41 30 20 : 2022, Eurocode 4
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