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Structural Characteristics of Beam-to-Column Connection
of Circular CFT Columns by Using Mixed Diaphragms
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Abstract - CFT(Concrete-Filled Tube) structures have problems at processing cause closed section and concrete filling problems.
In this study, a CFT structure that uses different types of diaphragms in its upper and lower connections to improve the concrete
filling was tested and analyzed via the FEM program. Implementation of variable analysis of EP-T type to find out the reason that
effect on the resistance force of the connection. As a result, through experiments and analysis investigated the structural
characteristics of circular CFT beam-to-column connection.
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Table 1. List of specimens

Tube Diaphragm H-beam
Type steel steel Diaphragm detail
steel grade
grade grade
P.D (T.) h, =20mm
EP-TO ED (C) h = 0mm
P.D (T.) h, =20mm
EP-T1|STK 400| SS 400 |SHN 400 ED (C.) h, =35mm
P.D (T.) h, =20mm
EP-T2 E.D (C.) h, =70mm

Remark: P.D : Penetrated Diaphragm
E.D : Exterior Diaphragm
T. : Tension, C. : Compression
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Table 2. Tension side flange axial force of h-beam with steel

grade change
H-beam H-beam yield Tensile side flange axial
Steel Grade| Strength Fy(MPa) force P(kN)
SHN400 235 271
SHN490 325 364
SHN520 355 410
SHN570 420 485

Table 3. Allowable tension for sustained loading with variable
depth of diaphragm

Exterior | Investigate Exterior
Diaphragm | _. Diaphragm Diaphragm‘ with H
ield  |Piaphragm| allowable | beam applied Steel
Y Thickness |tension for Grade (MPa)
strength .
(mm) sustained
(MPa) loadi
0adIng 1 400 | 490 | 520 | 570
(kN)
0 85 NO | NO | NO | NO
12 305 OK | NO | NO | NO
235 15 360 OK | NO | NO | NO
18 416 OK | OK | OK | NO
24 526 OK | OK | OK | OK
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Fig. 2. Shape of specimens

=23

A27d A3ZE(FH A136%) 20159 64

301



Fattololxy YA A8 FALESH o

12mmY wf QPSR €)% thojofL o] FAlE 12mm=

A8t
2.2.3 &= clojofz=H

0
d_zgswu} 5 CloloLERe 715 4ol Za0lE 34
Edjulgto] 4198 4 YEs

%
g as epe] MAe Az E Guy

15% oo & a4kl Qlct. Q- ARl mhE W72 110mm
2 AAstdct. AFA GAME Fig. 20 gt
.
_DET.#1
H i [
B B
7,

|-FB-25X6-pk (B.U.BAR)

L ) <CJP
~CJP L 4: FB-25X6X1100-pk ( B.U.BAR)
§ S DET. #1

Section B-B'
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Table 4. Test Results of Materials

Yield | Tensile | Yield Eloneation
Material Strength | strength | Ratio ( 5 )
(MPa) | (MPa) | (%) °
Tube 374 424 88 33
Flange| 358 498 72 45
Steel| H-beam
Web 380 515 74 39
Diaphragm 370 497 74 31
No.1|{No.2|No.3|No.4| Mean (MPa)
Concrete
28 | 30 | 31 | 32 30
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Fig. 11. Before loading and after loading of EP-T1 type
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Table 5. Strength results of specimens

] N Type Maximum Initial stiffness | Yield strength
strength (kN) (N/mm) (kN)
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Fig. 13. Load-strain relationship of EP-T2 flange and diaphragm
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(a) After FEM analysis of EP-T1 model

Compression side diaphragm
Fig. 19. Stress distribution of EP-T1 model

Tension side diaphragm

o2
ot

- o]

600

500

400

300

Load [kN]

2004 [,

100 4 f —EP-T2 Ana.
- EP-T1 Ana.
—-—-EP-TO Ana.

0 +—— 11—+
0 20 40 60 80 100 120 140 160 180 200
Displacement [mm]

Fig. 20. Load-displacement relationship among 3 models

Table 6. Strength results of specimens and analysis

Experiment | Analysis | Experiment| Analysis
maximum | maximum yield yield
strength strength strength strength

(kN) (kN) (kN) (kN)

Type

EP-TO 327.7 443.3 149.2 158.8

EP-T1 423.5 478.7 2143 218.0

EP-T2 505.7 492.6 294.0 281.2
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Table 7. Section length of variable analysis modeling

Section Size L (mm) | L, (mm)
Column -318.5, J-500 3200 3200
H-300x175%7x11 2275 2160
Beam
H-500%200x10%x16 3250 3135

Table 8. H-beam mechanical properties of variable analysis

modeling
Steel Py | Pp My Mp
Grade H-beam (kN) | (kN) | (kN-m) | (kN-m)
H-300x175x7x11 | 84 94 182 204
SHN400
H-500%x200x10x16| 143 | 163 449 512
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Fig. 21. Circular CFT model to determine my for composite section
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Fig. 22. Material mechanical properties for analysis
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