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Abstract - This paper investigates structural characteristics of internal vertical diaphragm and its influence on the connection
strength between concrete filled tubular(CFT) column and beam. CFT columns are hybrids that combine two materials in one
member. They have the benefits of steel for high tensile strength and ductility and of concrete for high compressive strength and
stiffness. Analytical method of the flexural strength of vertical diaphragm to account moment transfer between panel zones is
presented using yield line theory. Connection design is verified by a set of monotonic tests and numerical analysis with different
diaphragm thicknesses. Plastic zones of CFT flange was found and matched closely to FEM results. Both analytical and
experimental results showed good agreement that vertical diaphragm effectively alleviates the stress and transfer the force.
Keywords - CFT column, Vertical diaphragm, Structural strength, Weld, Plastic analysis
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Fig. 1. Test specimens - Sl

Table 2. Mechanical properties of materials
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Table 1. Specifications of CFT columns and beam connections
Specimens Column Beam Diaphragm Weld diaphragn to column
S1 0-400%400x10%20 H-700x300x13x24 50mm Full penetration CJP
S2 0-400x400x10%20 H-700%x300x13%24 45mm Full penetration CJP
S3 0-400%400x10%20 H-700x300x13x24 40mm Full penetration CJP
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Table 3. Elastic stiffness and peak loads of specimens

Elastic Load (kN)
stiffness Failure
(KN/mm) Py Pu
S1 12.1 281 510 Flange
S2 10.8 266 665 Flange
S3 11.7 224 555 Flange
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Fig. 6. Load-displacement curves (a) t=50mm, (b) t=45mm,

(c) t=40mm
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Table 4. Design loads for CFT column-beam connection under compression

Diaphragm Mn kN-m MO kN-m M1 kN-m 1-Mn/MO 1-Mn/M1 a mm
S1 700x350%50 2519 3126 3060 19% 18% 97.1
S2 700x350%45 2519 2887 2830 13% 11% 97.2
S3 700%350%40 2519 2708 2651 7% 5% 973
th. clololzale] Frlef whel 23] Aol7h WA
400E0] 78171 715 RAfe] ZHEis o 939717 7Haak
g 1.000 L e elstlch(Fig. 13).
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Fig. 13. Strength reduction due to axial load (a) S1 t=50mm,
(b) S2 t=45mm, (c) S3 t=40mm
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