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Structural Characteristic of Beam-to-Column Connections in Rectangular CFT

Structures Considering Concrete Filling
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ABSTRACT : CFT structures require a diaphragm to prevent buckling of steel at connections. An outer diaphragm has better

concrete filling than a through diaphragm due to a large bore, but due to the larger size than the through diaphragm, it has

poorer constructability and cooperation with building equipment. The building structure has a floor slab that was unified with

the upper diaphragm, so the outer diaphragm was placed at the upper bound. Moreover, the through diaphragmwas placed at

the lower connection to avoid obstruction of the building equipment . The CFT structure with the improved concrete filling

showed the same structural behavior as the CFT structure with the use of the same type of diaphragms at the upper and

lower connections.
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Table 1. Specimen list

Steel

Specimen| Pipe
Name Steel

Grade

Diaphragm | H-beam
Steel s Steel
Grade Grade

Remark

Penetration
Diaphragm
g (Tension)
EP-T Exterior
Diaphragm
(Compression)

Exterior
Diaphragm

_ (Tension)
EP-C Penetration
Diaphragm

SPSR SS SHN (Compression)

400 400 400

Exterior
Diaphragm
EE (Tension) Exterior
Diaphragm
(Compression)

Penetration
Diaphragm
(Tension)
PP Penetration
Diaphragm
(Compression)
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Fig. 1 Eclectic CFT beam - to - column connections
specimen details



Table 2. Materials the experimental results

Yield Tensile Vield |Flongation
Material Strength | strength Ratio(%) 1(1§/3)
(MPa) | (MPa) 7 7
Tube 370 480 76 40
H-Shape | Flange| 358 498 73 45
Steel
Steel | web | 380 515 83 39
Diaphragm 370 497 74 31
Concrete test piece No.1|No.2|No.3|No.4|No.5| Average
specimen 28 | 28 | 31 | 32 | 32 30
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(b) EE specimen moment-radian
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Table 4. Variable the maximum moment and P,

Width & Thickness Unit (mm)
Diaphragm | Diaphragm | Maximum
Specimen | Diaphragm | Thickness Width Moment
(t,) (hy) (kN.mm)
Penetration 12 0 179725
Penetration 11 10 193804
Penetration 12 10 197258
PP Penetration 12 20 197925
Penetration 12 30 204750
Penetration 12 40 202475
Penetration 17 20 207025
Exterior 12 0 -
Exterior 12 45 -
Exterior 12 75 213850
Exterior 15 75 211575
Exterior 17 75 211575
EE Exterior 12 85 216125
Exterior 17 85 213850
Exterior 12 95 213850
Exterior 14 95 222950
Exterior 15 95 227500
Exterior 17 95 213850
Penetration 12 10
Exterior 12 75 220665
Penetration 12 10
Exterior 15 75 197920
Penetration 12 10
Exterior 17 75 197925
Penetration 12 10
Exterior 12 85 209991
Penetration 12 10
EP-C Exterior 17 85 202469
Penetration 12 10
Exterior 12 95 204743
Penetration 12 10
Exterior 14 95 225221
Penetration 12 10
Exterior 15 95 227495
Penetration 12 10
Exterior 17 95 227525
Penetration 12 10
Exterior 75 10 176010
Penetration 12 10
Exterior 11 45 210131
Penetration 12 10
Exterior 12 75 213854
Penetration 12 10
Exterior 15 75 227493
Penetration 12 10
Exterior 17 75 227491
Penetration 12 10
EP-T Exterior 12 85 207020
Penetration 12 10
Exterior 17 85 213842
Penetration 12 10
Exterior 12 95 213847
Penetration 12 10
Exterior 14 95 216123
Penetration 12 10
Exterior 15 95 216124
Penetration 12 10
Exterior 17 95 218392
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