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Effect of Eccentricity Ratio on Mechanical Behavior
of High-strength Concrete-Filled High-strength
Circular Steel Tube Short Columns with
Inner I-shaped CFRP Profiles
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(School of Civil Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract;In order to study the influence of eccentricity on the mechanical properties of high
strength concrete filled high strength circular steel tube short columns with inner I-shaped CFRP
profiles. I-shaped CFRP-high strength concrete filled high strength circular steel tube short column
model is established by using ABAQUS finite element software. The stress-deformation
relationship,load sharing and stress development of each material under different eccentricity ratios
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are analyzed. The effects of concrete strength,steel yield strength, steel ratio and CFRP profile on
the mechanical properties of composite columns were investigated. With the increase of
eccentricity, the ductility of the members increases, the initial stiffness and ultimate bearing
capacity decrease,and the decrease amplitude decreases. There is a nonlinear relationship between
eccentricity and ultimate bearing capacity. The smaller the eccentricity, the more significant the
improvement of the bearing capacity of the composite column by adding CFRP profiles. The
greater the eccentricity ratio,the lower the utilization rate of concrete strength,and the more fully
the mechanical properties of the steel tube are exerted. When the eccentricity is less than 0. 328, it
is recommended to increase the ultimate bearing capacity of the component by increasing the
concrete strength. When the eccentricity is greater than 0. 328, it is recommended to increase the
ultimate bearing capacity of the component by increasing the yield strength and steel content of the
steel.

Key words ; short columns under eccentric loading ; I-shaped CFRP;high strength steel tube;high

strength concrete
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Table 1 Component parameters

%S L/mm  f,/MPa f,/MPa T/mm e/r

ECSC-1 550 690 100 5 0.109
ECSC-2 550 690 100 5 0.328
ECSC-3 550 690 100 5 0. 546
ECSC+4 550 690 100 5 0.765
ECSC-5 550 690 100 5 0.928
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Table 2 Finite element model validation results

Bt WBRRE F1/kN N,
i B RO N, EBUE N, N

EC5-1 2 005 1 948. 64 1.028 9
EC5-2 1952 1 948. 64 1.001 7
EC5-3 1513 1545.15 0.979 2
EC54 1 440 1 545. 15 0.9319
EC5-5 1319 1 300. 51 1.014 2
EC5-6 1382 1 300. 51 1.062 7
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Table 3 Component analysis results under different

eccentricity

I e/r

ECSC-1 0.109

N,/kN EA DI

4 004. 48 6 057 8.75
ECSC-2 0.328 3 054. 38 2 601 8.75
ECSC-3 0. 546 2427.15 1581 8.89
ECSC+4 0. 765 1 953.62 1119 9.86

ECSC-5 0.984 1 615.85 853  10.29
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