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AN EXPERIMENTAL STUDY ON THE LOCAL BUCKLING STRENGTH
OF CONCRETE-FILLED SQUARE STEEL TUBULAR COLUMNS
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An experimental study on the local buckling behavior and strength of concrete-filled steel tubular

columns is carried out. The outer steel tube is made of mild steel and has welded square box-profile

section. The width -to-thickness ratio of the component plate of the tube is changed as 25,45,65 and 85 to

see its effect. Half of the steel tubes were annealed after welding to remove the residual stress due to

welding and to see its effect on the local buckling strength. The maximum strength of the steel tubes were

found to be plotted between the theoretical strength curve for a hinged-hinged plate and that for a

clamped-clamped plate. Necessity of the modification on the boundary condition of the component plate

in the future theoretical analysis is pointed out.
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Fig. 2. Steel box specimens (Model—1,3)
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Table 1. Parameters and measureed dimension of test specimens
Type b (mm) | t{mm) b/t R h (mm) | Heating | Number
1 Al-25 117 4.5 25 0.51 225 annealed 1
B1-25 _ as welded 2
Al-45 207 4.5 45 0.92 405 annealed 1
B1-45 as welded 1
Al-65 297 45 65 1.33 585 annealed 2
B1-65 as welded 1
Al-85 387 45 85 1.74 765 annealed 2
B1-83 as welded 1
2 B2-45 207 | 45 45 0.92 405 as welded 2
3 A3-45 207 4.5 45 0.92 405 annealed 2
B3-45 as welded 1
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Table 2. Material Properties of Steel

Annealed | As welded
Models Models
Young's Modulus:E(10%kgf/em?) 221 2.13
Yield Stress: o _y(kgflem?) 3290 3260
Yield Strain: ¢ (p) 1490 1529
Tensile Strength: o (kgf/cm®) 3520 3872
Poisson’s Ratio: v 0.28 0.32
Table 3. Mixtures of Concrete
Maximum Size of Agererate(mm) 20
Slump(cm) 8
Water Cement Ratio(%) 60
Sand Parcentage 45
Water(kg/m>) 185
Cement(kg/m®) 308
Fine Aggregate(kg/m>) 816
Coarse Apgregate(kg/m>) 1150
Air Content(%) 2
Table 4. Material Properties of Concrete
Model 2 3
Young’s Modulus:E(10%kegf/cm?) 28 28
Compressive Stress: o_(kgf/cm?) 370.5 3845
Compressive Strain: ¢ oy ) 2197 2381
[Poisson’s Ratio: v 0.19 0.20
o
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Fig. 3. Residual stress (b/t=65)
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Fig. 12. Buckling modes of vacant and filled tubes
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