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Cyclic Loading Test for CFT Column Connection using T-type Exterior
Diaphragm and Embeded H-type Connection Detail
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Kim, Young Hoon’, Chung, Kyoung Soo®, Choi, Hyun Soo*

Abstract - In this study, to investigate the seismic performance of CFT column-steel beam joint using different type of connection
details in the orthogonal direction of steel tube, beam—column joint cyclic load tests were performed. In cyclic loading test, depending
on the type of joint configuration strong joint of external diaphragm using the T- stiffeners and weak joint of orthogonal direction
upper flange connection and 1 or H shape embeded lower flange connection were analyzed for deformation capacity and failure
mode. Experimental results show that flexural capacities at the column face of strong connection and weak connection specimens
were 1.1 and 1.26 times higher than the plastic moment of steel beam, respectively, except for weak connection specimen WC-01 in
which early welding fracture occurred at the flange and web welded joint of embeded 1-section. Also, deformation capacities of
strong and weak connection specimens were 3% and 4%, respectively. Based on ordinary external diaphragm joint flexural capacity
equation, proposed top and bottom flange joint axial capacities for strong connection and weak connection were proposed.
Comparing to the required axial capacities of joints, failure mechanism of the specimens can be conservatively predicted using the
proposed equations.
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Table 1. Summary of test specimens
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Fig. 2. Specimen details of test specimens (dimensions in mm)
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Fig. 3. Test set-up (dimensions in mm)
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Table 3. Summary of test results

Table 2. Material properties of test specimens

. Thickness Yield Tensile Elongation
Material (mm) strength  strength %)
(MPa) (MPa) ’
SM570
12.1 461.4 585.6 22
(Steel Tube)
SM490 12.0 345.2 526.3 27
(BH) 18.9 403.6 550.6 26
SM490 16.0 354.2 548.3 25
(Diaphragm) 55 ¢ 328.7 520.3 30
SHN490
. 21 421.1 541.2 26
(Diaphragm)

f. = 45.5MPa (SC-01, WC-01)

Concrete strength f. = 49.2MPa (WC-02)

LT CFT 7|50 $4% E38EY 457+ e
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3 WC-020]| 4= 49.2MPa ©]9it}.
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CFT Column Beam Test Results
Specimen . f f . f f M M Myest !
Section Y ¢ Section o “ i Py M,
(MPa) | (MPa) (MPa) | (MPa) | (kN-m) | (kN-m) B
(kN-m)
SC-01 455 1967.4 1.11
WC-01 []-400x400x<12| 382.5 45.5 |BH-630x<300x<12x19| 3452 | 403.6 | 1768.6 1834.2 1.04
WC-02 49.2 2230.5 1.26
Max. Moment Min. Moment Max. Rotation Min. Rotation Stiffness
Specimens /] M. 2] M., 0 max M 0 min M o -
(%) (kN-m) (%) (kN-m) (%) (kN-m) | (%) | (kN-m) | (kN/mm) | (kN/mm)
SC-01 3.0 1905.8 -3.0 -1967.4 3.0 19058 | -3.0 | -1967.4 10.9 11.4
WC-01 1.7 1602.5 2.7 -1834.2 1.7 1602.5 | -2.1 | -1765.8 10.0 11.0
WC-02 4.7 2230.5 -4.0 -2032.1 5.1 2157.7 -5.1 -1658.7 10.0 10.7
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Fig. 4. Moment ~ rotation relationships for test specimens
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(a) SC-01 (5% drift: Top flg.) (b) SC-01 (4% drift: Bot. flg.)

(c) WC-01 (5% drift: Top flg.)  (d) WC-01 (2% drift: Bot. flg.)

| i
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Fig. 5. Failure modes of test specimens
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Fig. 8. Strain distributions according to beam depth
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