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An Experimental Study on the Stress-Strain Relation of
Concrete-Filled Steel Tubes
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ABSTRACT

Research on concrete-filled steel columns has been conducted. It is also well known that the load and

deformation capacity of concrete-filled steel columns are considerable larger than those of widely used

reinforced concrete columns and steel encased concrete columns because the concrete core in the steel is

confined laterally by the steel. But, most of these works focused on columns with strength enhancement by

the confinement effect, so that no local buckling prevented by the concrete.

This paper, therefore, presents on the stress-strain relation of a concrete filled rectangular steel tube under

axial compression.

As the results, the axial load verse average axial strain rtelationship of concrete-filled rectangular steel

columns were very stable. The small Bft ratios in concrete-filled rectangular steel columns aren’t affected

prevention of local buckling but strength enhancement by confinement effect.
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Table 2. Mix_Proportion of Concrete
Water Unit Waight
e MR ST consem "] s [ G
kg/em® kglem® kg/om®
300 |0.83] 15 0.48 180 340 | 876 | 949
600 |0.35) 15 0.45 158 450 | 807 | 986
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(b) Transversely Super Reinforcing Rectangular Steel Column
Fig. 1. Test Set-up and Measuring System
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Series
plate ‘plate 2.33mm .
plate 3.00mm ,
plate 585 mm 4098.0 1.53 2.18 0.269
Note : E-Elastic Modulus, oy=Yield Stress, ey~Yield Strain,
uv=Poisson’s Ratio
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_Table 4. Material Properties of Con ete
T S
Days E 3%
Series e R N
kg/em (X100 1 10'kgem®
S300 35 357 2.7% 0.251
$600 40 623 3.52 0.269

Note : fe=Uniaxial Compressive Cylinder Strength ot Concrete,

$300 = Concrete Strength(300kg/cm?)
$600 = Concrete Strength(600kg/cm®)
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Table 6. Test Results in Specimens
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Fig. 2. Load versus Average Strain Curves under
Cornicentric Compression Load in SR series
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Fig. 3. Load versus Average Strain Curves under Concentric Compression Load in CR series
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Fig. 4. Load versus Average Strain Curves under Concentric Compression Load in TR series
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Fig. 5. Interaction of Concrete and Steel in Concrete-filled Rectangular Steel Columns with Bjt
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