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ABSTRACT

This paper presents an experimental study on the strength and deformation of concrete-filled circular

steel short columns. Six specimens of concrete-filled circular short columns were tested under concentric

compressive load. For comparsion,

three specimens of circular steel short columns were also loaded to

failure. The ultimate strength, ductility, and confinement mechanism of columns were compared. In the

comparison,

colimns were examed.

the effect of witch-thickness ratio and concrete compressive strength on the behavior of

As a result, the axial load verse axial average strain relationship of concrete-filled circular steel columns

was very stable, because of interactions between the concrete and steel,
larger than the strength extimated by simply superimposed method of the concrete and steel.

the strength are 13% and 30%

The ratio of the circumferential to longitudinal strain increment, both measured on the steel suface, was

0.28 up to the longitudinal strain of 0.1%, increases from 0.3 to 0.8 between the strain of
and 0.8 beyond the strain of 0.3%
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0.1% to 0.3%,
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Table 1. Properties of concrete-filled circular_steel Columns

2.2 1y

Size in Retangular Tube Concrete Steel = A
comcmen: | Mgl [T BB Dr L] s | SRR | B Aele Sduigm 7
(mm) (mm) {mm) (kgfem?) | (kglem?) HAel 200tong FEREAY
5C49-00 230 113.40 49.3 319.0 2.81 — 31600 = = 3] = )
7VE o]-&3 s LA
CC49-30 4s 233 113.46 487 3200 282 354 3160.0 15 o83t F3tain 4
CC49-60 230 113.40 49.3 319.0 281 640 3160.0 HurHo A3 AL ol A
5C74-00 1.54 111.88 72.3 320.0 2.86 — 3160.0 e o
CC74-30 74 152 111.82 74.1 320.0 2.86 354 31600 T3y, Ao vy
CC74-60 1.50 111.80 745 320.0 2.86 640 31600 ° A o -
$G110-00 1.03 110.86 1108 321.0 250 — 3160.0 W a9 19 2o, 74
CC110-30 110 1.00 110.80 1108 319.0 288 354 31600 &5 = 400kg/sec2 Gl
CC110-60 1.03 110.86 1109 320.0 2.9 6540 3160.0
+ CC49-00 7t ARIA=g AdFA

I — Compressive Concrete Strength(30:300kg/cm®, 60:600kg/cm?)

1 49, 74, 110

B/t
L~— Specimens’ Type (SC:Circular Steel Tube, CC.Concrete Filled Circular Steel
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Fig. 1. Test Set-up and Measuring System
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_Table 2. Material Properties of Steelg!ensﬂe -Cou gon Test)
Series I AN N AN P HL
kgfem® (<10 “kglom®
plate 2.30 mm 3160.0 1.50 212 0.289

Note : E=Elastic Modulus, oy=Yield Stress, ey=Yield Strain,
v=Poisson’s Ratio
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Series L -D.ays I fcﬁ - L _E_, . £y
..... kg/em” (x 10" kg/em
8300 30 354 2.70 0.261
$600 32 640 3.66 0.271
Note : fe=Uniaxial Compressive Cylinder Strength of Concrete,

S300 = Concrete Strength(300kg/cm?)
S600 = Concrete Stength(600kg/cm®)
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, §tre$\‘get'r? St?é?\ag'th Po Pmax | Po/Pmax Remark
Specimen -~ - —- - R e T R Ce e
(kg/em?®) | (kg/cm®) | (ton) (ton)
5C43-00 — 3160.0 25.37 26.20 1.03
CC49-30 3654 3160.0 59.11 76.95 1.30 Po : Superimposed Strength
CC49-60 640 3160.0 84.87 102.30 1.21 SC Series : Po=oy - As
SC74-00 — 3160.0 16.87 17.60 1.04 CC Series : PosfCAc+toyAs
CC74-30 | 354 3160.0 49.76 63,50 1.27 TG Series : Powfc - Ac
CC74-60 640 3160.0 76.37 86.11 1.13 As = Gross Sectional Area
SC110-00 - 3160.0 13.23 14,10 1.06 of Steet
CC110-30 354 3160.0 48,14 5410 117 Ac = Cross Sectional Area
CC110-60 640 3160.0 72.73 8481 116 of Concrete
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Fig. 2. Load versus Average Strain Curves under
Concentric Compression Load in SC series
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Fig. 3. Load versus Average Strain Curves and the ratio of the circumferential to longitinal under Concentric
Compression Load in CR series
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