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Abstract - Recently, as the issues related to the quality and safety of buildings have increased, many researches on off-site
construction (OSC) structures have been conducted. As a result of one of these researches, a panelized composite beam, KG
beam, was developed as an OSC structural member. KG beam is a U-shaped composite beam using channel. The deck plate is
pre-welded to the KG beam at the factory, bolted on site, and then concrete is poured to form a beam-slab floor system. In this
study, the external diaphragm type end-plate connection between CFT column and panelized composite beam (KG beam) was
proposed and the seismic performance of this connection was experimentally evaluated. The test results showed that the
rotational capacity of the proposed connection sufficiently satisfies the required rotation angle of 0.03 rad. for composite
intermediate moment frame in the design code for steel structures.
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Fig. 1. KG beam-CFT column connection details
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Table 1. KG beam end-plate yield line pattern
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Fig. 3. Connection fabrication process
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Table 2. Specimen for seismic test
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Fig. 5. Test set-up for cyclic loading test
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Table 3. Material test results

Specimen £ Fu Elo. Je
(MPa) | (MPa) | (%) | (MPa)

Szl;ST Tl6 |319.77 | 500.5 | 28.23

T8 |362.36|483.88 | 37.47

T9 |301.66|444.57 | 32.46

g | TI3 [328.75|481.67| 27.48

Steel | 275 | Tl6 |328.80 |478.46 | 25.24

T20 |350.21 |437.78 | 36.51

T32 |241.17 |422.48 | 33.81

Sp | D13 |563.19|705.78 | 55.25

500 | D22 |558.62|681.90 | 37.91
Concrete 27 1066
C49 69.65
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(b) () 0.02 rad. (b) () 0.03 rad.

(d) Final failure (0.04 rad.) (d) Final failure (0.05 rad.)
Fig. 7. Failure modes of KNT II-1 Fig. 8. Failure modes of KNT II-2
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Fig. 9. Moment-rotation relations
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Table 4. Test results of specimens
. Meest/
Specimen Muax | Omax | Mpe M;Se
Positive
) | 2691 | 003 | 2512 | 1.07
moment
KNTII-1 .
Negative |y 5118 | 0.03 | 1,911 | 111
moment
Positive | 15588 | 003 | 2512 | 1.03
moment
KNTII-2 :
Negative | | 5 656 | 0.04 | 1,911 | 1.07
moment

Mmax : Maximum moment at the column face based on test
results

Omax : Beam rotational angle corresponding to Mmax

M. : Expected plastic moment of beam applying material test
strength
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Fig. 10. Steel gauge of top & bottom
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