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Seismic Performance of Built-up Concrete Filled Square Composite

Column-to beam Connection with Through Diaphragm
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Abstract - Concrete filled tubular columns are widely used because the mutual reaction between the concrete

and the tube

improves strength and ductility of the columns. In an attempt to secure efficient use of members, built-up square columns
featuring large width-thickness ratio and the use of thin steel plates are suggested in this study. In order to evaluate the structural
characteristics and seismic performance of the column-to-beam connections of the new shape columns, cyclic load test of
T-shaped column-to-beam connections was conducted with variables of diaphragms and concrete-filling. Moment-rotational
angle relationship, dissipated energy and failure behavior were compared to evaluate stress transfer mechanism of the new shape

built-up square column-to-beam connections associated with the variables.

Keywords - Welded Built-up square column, Flange through diaphragms, Cyclic loading program, Moment-Rotation angle
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Table 2. Results of material test

Material Thickness| Fy | Fu | Fy/ E Elo
(mm) |[(MPa)|(MPa)| Fu |(kN/ecm?)| (%)
Column 6 286 | 423 [0.68| 19040 | 18
Steel 10 271 | 427 [0.63| 19700 | 25
Beam

16 236 | 383 [0.61| 19900 | 31
7days (fu«=22.5MPa), 28days

Concrete 200X100 (f4=33MPa)
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Table 3. Moment-Rotation angle relation

Tvpe Maximum Moment | Angle of Rotation
P (KN-m) (rad)
iti 680.05 0.03
FDN pos1t1ye
negative 685.41 0.03
iti 503.83 0.05
NDN pos1t1ye
negative 518.67 0.05
iti 586.88 0.03
FUN p051t1.\/e
negative 204.12 0.03
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Table 4. Summary of Experiment results Pin Support
Q@(Actuator)
Yield Yield | Ultimate | Initial
Specimens |Displacement| Strength | Strength | Stiffness
(mm) (kN) (kN) (kN/mm) 0, L
+) 31.62 136.01 194.3
FDN 4201 0 (142
©) 28.35 137.08 | 195.8 (6;“” (i
) 32.70 100.76 | 143.95 i
NDN 3086
) 31.25 103.73 148.19
+) 25.86 117.37 167.68
FUN 1991
) 32.45 40.82 58.32
Fig. 14. Define for rotation angle of members
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