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EXPERIMENTAL STUDY OF STRESS-STAIN RELATION OF
ECCENTRICALLY-LOADED CONCRETE-FILLED STEEL TUBULAR
COLUMNS

CHEN Bao-chun' , WANG Lai-yong' , OU Zhi-jing? , HAN Lin-hai'

(1. Fuzhou University, Fujian 350002, China; 2. Fujian Advanced School of Architectures, Fujian 350002, China)

Abstract: Experiments were carried out on 18 short concrete-filled steel tubular (CFST) columns subjected to
eccentric loads. The influence of the load eccentricity ratio and cross-section parameters (stegl ratio and concrete
strength) on the behavior of eccentrically-loaded CFST columns is analyzed. The test setups and methods are
introduced. The results indicate that with the increase of eccentric ratio, the Poisson’ s ratio of steel tube and the
effect of confinement force to enhance concrete strength as well as the ultimate load of the CFST column will
decrease. It leads to the increase of the strain of the extreme compressive fiber on steel tube at ultimate load. It is
found that the eccentric ratio of the column does not affect the ductility property.
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Tablel Specimen data
a (I =4L/D) e (mm) elr) (MPa)
(Dx tx L)(mm)
Al 0 0 58.0
A2 25 0.242 56.1
A3 50 0.483 59.4
219x 6x 1000 | 11.9% 18.28 C50
A4 75 0.725 58.0
A5 100 0.966 54.1
A6 125 1.208 54.1
B1 0 0 47.6
B2 25 0.237 483
B3 50 0.474 493
219x 4% 1000 7.7% 18.28 Cc40
B4 75 0.711 493
B5 100 0.948 483
B6 125 1185 483
c1 0 0 52.3
c2 25 0.237 54.2
c3 50 0.474 54.2
219x 4% 1000 7.7% 18.28 C50
c4 75 0.711 52.0
cs5 100 0.948 54.1
c6 125 1.185 54.1
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Table2 Ductility coefficients
A2 A3 A4 A5 AB
15.9 24.6 8.9 7.8 12.2
B2 B3 B4 B5 B6
13.8 7.5 34.0 13.1 12.6
. , C2 C3 c4 c5 C6
X0 0 D LD ED 200 200 18.8 16.6 17.4 21.3
(@ B2 , elr,=0.237 (b) B6 , elr,=1185
7 -
Fig.7 Relation of load versus strain
3 ( kN)
Teble3 Typical loads of the tested specimens
N, € =3000 e N, € =10000 e N, N,
N3 Ny/ Ng N, N2/ Na N N3/ Ng N
Al 1763.7 0.590 2211.9 0.740 2930.5 0.980 2989.0
A2 1230.2 0.502 1486.0 0.607 2104.7 0.859 2450.0
A3 964.7 0518 1059.7 0.569 1634.6 0.878 1862.0
A4 755.2 0.567 972.0 0.729 1252.2 0.940 1332.8
A5 5725 0.596 688.2 0.717 952.5 0.992 960.4
A6 518.9 0.674 691.8 0.898 746.9 0.970 770.3
B1 1156.1 0.599 1535.7 0.795 1829.5 0.948 1930.6
B2 833.8 0.506 1190.6 0.723 1646.4 1.000 1646.4
B3 583.9 0.472 677.3 0.548 1235.8 1.000 1235.8
B4 4617 0.468 652.5 0.661 986.9 1.000 986.9
B5 366.3 0.547 469.4 0.701 669.3 1.000 669.3
B6 261.4 0.451 419.7 0.725 579.2 1.000 579.2
c1 11234 0.567 1382.8 0.699 1960.0 0.990 1979.6
c2 1219.4 0.719 1539.5 0.908 1562.1 0.921 1695.4
C3 860.0 0.565 1321.9 0.869 1259.3 0.828 1521.0
C4 667.0 0.656 831.8 0.818 1017.2 1.000 1017.2
C5 423.7 0513 551.0 0.668 784.0 0.950 825.2
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