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Abstract - In this study, in order to verify the structural performance of the proposed 2HC composite structure system, bending
tests of 2HC composite beams and cyclic-loading tests to evaluate the seismic performance of beam-column joints were con-
ducted. In the bending test of 2HC composite beam, two-point loading tests were conducted with test parameter of the presence
of stud anchor installed on the connecting steel plate on the H-beam lower flange and the flexural strength was evaluated ac-
cording to the proposed flexural strength evaluation method and compared with the test results. In the 2HC beam-column joint
test, cyclic-loading tests were conducted to verify the rotational performance of the joint. As a result of the bending test, regard-
less of the presence of stud anchor, crushing of the slab concrete or rupture of the steel beam sections were not occurred until the
maximum load of test specimens. Also, flexural strength of the specimens can be approximately estimated using the plastic
stress distribution method in the steel structure building design code (KDS 41 31 00: 2019). According to the composite beam-
column joint cyclic loading tests, both specimens using the same detail exhibited the rotation performance of more than 5 %
required for the joint of the composite intermediate moment resisting frame (C-IMF).

Keywords - 2HC composite beam, Flexural strength test, Bending strength, Composite beam-column joint, Cyclic loading test
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(c) Test set-up

Fig. 2. Details of bending test specimens and test set-up (Unit: mm)
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Table 1. Summary of bending test specimens
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Specimens Beam Slab Shear connector
2HC-CB-ZO Z-80x50x6@300
2H-300%150%6.5%9 (SM355) 1,500x150 :
PL-250%9 (SM355 C27 -
SHC-CB.ZS ( ) (€C27) Z-80x50x6@300
#19@300
Table 2. Material properties of bending test specimens
" Thickness Elastic modulus | Yield strength | Ultimate stress : . Elongation
Material (i) (GPa) (MPa) (MPa) Yield ratio (%)
PL-SM355(6T) 6.21 187.3 450.3 557.3 0.81 27.3
PL-SM355(9T) 9.83 189.7 331.7 470.0 0.71 27.3
FL-SM355(9T) 8.67 209.7 369.7 532.7 0.69 25.7
Web-SM355(6.5T) 6.20 212.0 398.3 546.0 0.73 25.3
SD500-D22 387.1 180.9 577.7 742.0 0.78 15.7
Concrete 24.0 MPa
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Table 3. Test results of bending test

K; P 5y P max 5max

Specimens (kN/rlnm) (kli}) (mm) | (kN) | (kN)

2HC-CB-ZO 23.6 774.8 | 329 | 879.7 | 61.5
2HC-CB-ZS 22.5 784.3 | 34.8 | 892.8 | 623
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Fig. 3. Load—displacement curve of bending test specimens
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Fig. 4. Strain distribution of bending test specimens
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Fig. 7. Details of 2HC beam-column joint test specimen (Unit: mm)
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Fig. 8. Test set-up for beam-column joint tests
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Fig. 9. Moment-story drift relationships of test specimens
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Fig. 10. Failure modes of test specimens
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Table 5. Summary of 2HC beam-column joint test results
Specimens Direction (kN'IIi{I/%) (?,Z‘) (k{\l]/{ - ) 0(’(',2) (kAI{In?zq) Moo/ M, 0(23/":3"“
Positive 519.5 1.69 888.4 4.11 977.4 1.10 5.14
2HC-CJ-01
Negative 419.4 -2.05 -767.0 -5.09 -861.8 1.12 —5.14
Positive 518.5 1.71 848.7 4.02 962.0 1.13 5.13
2HC-CJ-02
Negative 388.9 -2.02 -768.3 -5.05 -854.4 1.11 -5.09
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Table 6. Comparison of calculated 2HC beam-column joint bending moment strength with test results

M, Minax
Specimens = L) - — ) - o
Pozt)lve Ne%glve Po(s§t)1ve Ne;(gz;lve B)(1) @)
2HC-CJ-01 792.9 -580.6 977.4 -861.8 1.23 1.48
2HC-CJ-02 792.9 -580.6 962.0 -854.4 1.21 1.47
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Z 31 53 (References)

[1] Rhim, H.-C., Song, J.-Y., and Seo, J.-H. (2008) Study
on the Application of Top-Down Construction
Method Utilizing Opened Slab, Journal of the Archi-
tectural Institute of Korea — Structure & Construction,
AIK, Vol.24, No.10, pp.179-186 (in Korean).

[2] Lee, J.-B., Lim, L.-S., Chun, S.-C., Oh, B.-W., Ha,
[.-H., and Rhim, H.-C. (2006) Study on Development
of CWS (Buried Wale Continuous Wall System)

Method, Journal of the Korean Institute of Building

Sz 8le] =0 A34W Al65(EA A|1815) 2022 12€ 317



2HC

(3]

(4]

(3]

(6]

Y7 A 20 FRYSIY

Construction, KIC, Vol.6, No.2, pp.81-89 (in Korean).
Lim, I.-S., Lee, J.-B., Choi, S.-Y., Lee, J.-H.,
Woo, S.-W. (2009) Study on Development and Ap-
plication of CWS(Continuous Wall System) II
Method, Journal of the Korean Institute of Building
Construction, KIC, Vol.9, No.1, pp.57-64 (in Korean).
Kim, Y.-H., Kim, D.-B., Kim, D.-J., and Kim, M.-H.
(2018) Safety Evaluation of Semi-Slim AU Compos-
ite Beam During Construction, Journal of Korean
Association for Spatial Structures, KASSS, Vol.18,
No.3, pp. 57-66 (in Korean).

Kim, S.-B., Lee, E.-T., Kim, J.-R., and Kim, S.-S.
(2016) Experimental Study on Bending Behavior and

and

Seismic Performance of Hybrid Composite Beam
with New Shape, International Journal of Steel Struc-
tures, KSSC, Vol.16, No.3, pp.477-488.

Kim, S.-B., Cho, S.-H., Choi, Y.-H., and Kim, S.-S.
(2017) An Experimental Study on Bending Perform-
ance of Hybrid Forming Composite Beam, Inter-
national Journal of Steel Structures, KSSC, Vol.17,

[10

[11] American Institute of Steel

No.4, pp.1639-1649.

[7] Lim, Y.-W., and You, Y.-C. (2017) Seismic Evalua-

tion of Exposed Column-Base Plate Weak-Axis
Connections Using L-Shaped Hooked Anchor Bolts,
Journal of Korean Society of Steel Construction,
KSSC, Vol.29, No.4, pp.269-280 (in Korean).

[8] Korean Agency for Technology and Standards (2017)

Test Pieces for Tensile Test for Metallic Materials
(KS B 0801: 2007), Korea (in Korean).

[9] Ministry of Land, Infrastructure and Transport (2019)

Steel Structures Design Standard (KDS 41 31 00:
2019), Korea (in Korean).

] Choi, L.R., Kim, Y.H., Jung, S.J., and Lee, J.H.
(2019) Push-out Test for U-Tube Flange H-Beam
with Z-Bar Anchors, Journal of Korean Society of
Steel Construction, KSSC, Vol.31, No.6, pp.423-434
(in Korean).

Construction (2016)

Specification for Structural Steel Buildings (ANSI/

AISC 360-16), USA.

2 % EZATNAEAIRMRE 2HC FAFR AIAH9 L2 5S %’8} | Yl5to] 2HC 49| FA T} H-7]5 4+
AL H712 95t uhEsle Ad S ﬂ%ﬂﬂoﬂt} 2HC FA RO IS AS53H7] Yste] HEZ SR of] AA7 o] =gt
AHE JA §RE H4E 2371 FAHE AYstgl o, Akt ﬁ B A Ao wpet FuiE-E Brkotal AE A3k} vl wokg

T B8, 2HC P49} 2HC Y4159 1715 AUHo S g HBob] Slstol vt Agsisit. 84 2k

B7] B3 AEE JAL £

ol A gle] 2HC Y H= HtotEo] 2 Wj7hA] S H E 2 EQf byt A Ho| mhck

= s g, ) H%EL AADZ = ] 1.05812 1.064) 2 32 Hof, A58 7372 AA7IZ(KDS 41 31 00: 2019)
o 24 xR Tt B LS PdF e = YUk 4= AU 2HC HT —‘?—‘ﬂi—“;hﬂ%“e% A3 2719 FLRtFHE A8 A

A BEAA 82 S % ol 42 Lekol FHZUEAES
WA180] : 2HC TAE, DAY, BAE, BIIE FE, AR A2

Z(C-IMF)9] 8 TA5S 2 85] i

=5}9ct.

=by:

318

=2t =g A4 Ao (Ed Al1812) 2022 12¢



	2HC 합성구조 시스템의 구조성능실험
	Abstract
	1. 서론
	2. 합성보 휨실험
	3. 반복가력실험
	4. 결론
	참고문헌(References)
	요약


