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Abstract - In this study, the seismic performance test of the connection between the CFT column with built-up square shape steel
tube and the HyFo composite beam was conducted to evaluate the seismic performance according to the welding method(PJP,
CJP) of the built-up square steel tube and the number of bottom bolts at the joint. As a result of the seismic performance test, both
specimens satisfied 80 % or more of the plastic bending moment of beam at 0.03 rad after the maximum load, and exhibited the
seismic performance of the composite intermediate moment frame. Therefore, it is considered that the seismic performance can
be secured more than the composite intermediate moment frame can perform when if they are managed by applying the welding
methods of the square steel tube column and the details of the external diaphragm into the designing and manufacturing.
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Fig. 1. Detail of beam-column connection

Table 1. Beam-column connection specimens
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Fig. 2. Slab and beam detail

Specimens
Division Material strength
HF7-DC6-BB6 HF7-DC6-BBS
Beam size (mm) HF-700%x270%6%6 HF-700%270%x6%6
Beam (HyFo) Negative moment rebar 4-D22 4-D22 Steel: SM490(SM355)
Space of stud (mm) 2-$16@96 2-$16@96 Fy=315MPa
Column size (mm) 0-600x600x16 0-600%x600x16 Rebar: SD500
Column (CFT) Welding method 2/3t PJP CJp Jy=500 MPa
Main rebar 4-D25 4-D25 Concrete:
o Side 2x8-M22 2x8-M22 Sfox =24 MPa
Bolt joint
Bottom 6-M22 8-M22
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Fig. 3. External diaphragm and column drawing
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Fig. 5. Installation plan of beam-column specimens
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Table 2. Cyclic loading program for seismic performance test KBC 2016 WAIFA oA SHAIF+Z =7t ]'E'_Uﬂ EZxoF
: ) T, AR FHHA S 2|42 0.03 rad= FHSof 514,
No Displacement angle Cvele Displacement
' (rad) 4 (mm) = EHIH G2 H AL FEAEL] 80 % OVJ SH Fofof
17
1 +£0.00375 6 +12.7 g,
2 +0.005 6 £16.9 whebA B S AP HHE S AHAYE v wst] ¢
3 +0.0075 6 +25.4 sto] AA7 |38 485t 24HEHES 51t
4 +0.01 4 +33.8 HyFo §4H9] AYURMEL: A5 25HE7}
5 +0.015 2 +50.7 A A9 F, G S EFTIA A9 F= ot
6 +0.02 2 £67.6 o] AHg5H31tt. Table 5= A AA| O] A FRAES LERH
7 £0.03 2 +101.4 Zolct.
8 +0.04 2 +135.2
Table 5. Plastic bending moment of beam-column specimens
9 +0.05 2 +169.0
10 +0.06 2 +202.8 M, (kN-m)
Division
HF7-DC6-BB6, HF7-DC6-BBS8
“ Positive 2,062.5
h = = T 5=
3' 7] T_E' @ %}‘1‘ LH%J_A(-)]‘B.% 7} é:lil- Beam Negative 1’3942
Column 3,092.4
75 E A AA AR ARH 2B E, L, 7 :
) ) B Column-beam plastic 150
A AR E/SE whetsty] fIsto] AREJAIF S AAlsH bending moment ratio '
o

=
e} AH AT Tables 3-49F At} 23 EQ] Ad=74:
294 MPaZ YEHT O™, H3} A= HF KSE R
Sh= A0 LET.

_lkN

Table 3. Material compressive test result of beam-column speci-

mens
Sk Compressive strength
24 MPa 29.4 MPa

Table 4. Material tensile test results of beam-column specimens

Yield Tensile Eloneation
Division strength | strength (0‘5 )
(MPa) (MPa) "
D10 | 621.7 792.6 15.5
D13 | 5385 701.3 18.4

Rebar
D22 | 6594 816.2 15.6
D25 624.2 768.6 19.2
Beam,

bracket web PL6 | 393.7 542.5 23.6
Steel| Jointplate | PL9 | 441.6 530.6 23.7
Diaphragm |PL12| 386.1 542.1 27.0
Column |PL16| 394.6 537.2 28.3
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M,,: Plastic bending moment

Table 6= WX/ 52 9 At et X[t HIEL} H
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Table 6. Test results of seismic performance

o M test gtest M .b
S 7 es
pecimens | i Nvm) | (rad) | (N-m) | e Mo

HF7- | Positive | 2,097.2 | 0.020 | 2,062.5 |  1.02
DC6-

BB6 | Negative | 2437.1 | 0.029 | 153942 | 175
HF7- | Positive | 2,202.1 | 0.020 | 2,062.5 | 1.07
DC6-

BBS | Negative | 2,574.5 | 0.030 | 1,3942 | 185

M es: Maximum moment of specimen under the test maximum load
65 Displacement angle of specimen under the test maximum load

M, ;: Plastic bending moment of beam
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Table 7. Nominal strength of external diaphragm and moment

Pn Mp.br Mtest

Specimens &N) | (N-m)| (kN-m)

Mtest/Mpbr

HF7- | Positive
DC6-
BB6 | Negative

1,128.0 |2,266.3| 2,097.2 0.93

1,128.0 | 1,879.5| 2,437.1 1.30

HF7- | Positive
DC6-
BB8 | Negative

1,383.4 2,473.6| 2,202.1 0.89

1,383.4 [2,055.2| 2,574.5 1.25

P,: Nominal strength of external diaphragm

M, ;: Plastic bending moment of bracket
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