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Structural Behavior of Welded Built-up Square CFT Column to Beam
Connections with External Diaphragm
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Abstract - Existing tubes for concrete filled tubular structure are made through welding of four plates irrespective, but the
production performance is poor and special welding technique is needed to weld the internal or through diaphragm. Accordingly,
We developed a welded built-up square steel tube having a welding lines and a stiffeners at location out of stress concentration.
The welded built-up square steel tube occurred a interference with stiffeners at the internal or through diaphragm, therefore
researches of a external diaphragm for welded built-up square CFT column connections are needed for the purpose of avoidance
of a interfere with stiffeners. In this study we suggest a design formulation for external diaphragm of the welded built-up square
CFT external diaphragm connections. Four specimens were manufactured for a experimental test, then we analyzed the

behaviors of the specimens.
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Fig. 1. Detail of external diaphragm

Table 1. Calculation of external diaphragm’s Width(h,)
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Table 2. Material properties of analysis model for simple tension

Diaphragm

(mm)
Column Beam flange Bt | tst | h/B— .
(mm) (mm) Width|Thick.

(hy) | (&)

[1400x6|H-500x200x10x16| 67 |2.67 |0.33| 135 | 16

[1400x9|H-588x300x12x20| 44 |2.22| 0.5 | 200 | 20

specimens
Locations | type Fy £ £, |Poisson’s
P (Mpa) | (GPa) | (GPa) |ratio (W)
Steel tube | SM490 325
M 210 2.1 0.3
Flange of | SS400 235
beam
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Fig. 3. Stress distribution
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Fig. 5. HBC-2(No diaphragm in the lower flange of beam)
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Table 3. Specimens of column-beam connections

. Welding of
Diaph 4 i
- Column Beam iaphragm[SS400] column-beam flange ]\)Yelcﬂng of . 3E)MPah
PECIMENS |- ron1490] [SS400] width | Thick. laphragm- Con'c in the
upper | lower upper lower Column column
(mm) | (mm)
HBC-1 | [-400x6 |H-500x200x10x16| O (0] 135 16 X X (0] Filled
HBC-2 | [-400x6 |H-500x200x10x16| O X 135 16 X (0] (0] Filled
HBC-3 | [-400x6 |H-500x200x10x16| O (0] 135 16 X X (0] Non-Filled
HBC-4 | [-400x9 |H-588x300x12x20| O (0] 200 20 X X (0] Filled
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Fig. 6. HBC-4
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Fig. 9. Setting scene of Specimens
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Table 4. Results of material Property tests

'Spec- type Thick. F, F, F,/F, | Elong.
imens (mm) | (MPa) | (MPa) (%) (%)
Steel | SM 6 384 487 78.8 23.9
tube | 490 9 431 533 80.1 22.7
Dia- 16 298 423 70.4 31.5
phragm 20 302 432 69.9 22.9
Hbeam-| SS 10 356 499 71.3 25.1
web | 400 12 303 419 72.3 27.5
Hbeam- 16 338 498 67.8 25.6
flange 20 275 406 67.7 | 29.8

Table 5. Concrete Compressive Strength

Concrete |7 day strength |14 day strength|28 day strength

specimens (MPa) (MPa) (Mpa)

Average 13.70 17.05 22.05
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Table 6. Test results

Yield | Ultimate
The resistance | resistance
Spec- | initial | £y | £y | OF spec- | of Spec- | Fajlure
imens | stiffness (kN) | (kN) imens mens mode
(KN/mm) P,(kN) | P, (kN)
+ | - |+ ] -
HBC- i
1 408 134 | 140 | 207 | 231 |Piaphragm
1 failure
lower
beam-
HBC-
2C 3.76 128 | 146 | 123 | 35 | 189 | 75 |diaphragm
joint
failure
HBC-1 410 107|126 | 179 | 184 |Piaphragm
3 failure
HBC-1 945 | 270 | 301 | 221|200 311 | 312 |Piaphraem
4 failure
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