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Effect of Eccentricity Ratio on Mechanical Properties of
CFRP Steel Tube Confined Concrete Column

LI Wen, GU Changlin, MEI Baorui
(Northeast Petroleum University, Daqing, Heilongjiang 163318, China)

Abstract: In order to study the influence of eccentricity rate on the mechanical properties of CFRP re-
inforced concrete filled steel tubular column, the finite element software ABAQUS was used to simulate
the components with eccentricity rate of 0. 3%, 0. 6%, 0.9% and 1. 2% respectively. The results show
that with the increase of eccentricity, the tightening force of passive restraint decreases. Eccentricity has
great influence on the load deflection curve of components, and the ultimate bearing capacity of compo-
nents with high eccentricity is small. Different eccentricity has different effects on components with dif-
ferent slenderness ratios. When slenderness ratio is 28, the bearing capacity of components decreases
correspondingly.
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Tab.1 Steel performance

JREE JEREREE BURREE FMERCE s il
¢,/ mm S/ MPa /f./MPa E /GPa n
4.75 318 500 206 0.31
x2 oA
Tab.2 Component grouping
e W Kdn WAL e CFRP 2050 g+

W HFR A NFREEs Ke BUNREE, HRE

CSCC-1 22.4 0.59 0.3 0.07 C40
CSCC-3 22.4 0.59 0.6 0.07 C40
CSCC-5 22.4 0.59 0.9 0.07 C40
CSCC-7 22.4 0.59 1.2 0.07 C40

CSCC-2 28 0.59 0.3 0.07 C40
CSCC-4 28 0.59 0.6 0.07 C40
CSCC-6 28 0.59 0.9 0.07 C40
CSCC-8 28 0.59 1.2 0.07 C40
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Tab.3 Verification and compare with the simulation data.
b IR BRERRE V-
%% AN /KN Jp NI /KN N,

N,
/% —/ %
N

®

SCD-1 1183 1 198.49 1.31 1.01
SCDh-2 878 818.26 -6. 80 0.93
SCD-3 650 601. 25 -7.5 0.93
SCDh-4 557 460. 88 -17.26 0.83
SCE-1 1042 1 000. 93 -3.94 0.96
SCE-2 752 717. 263 -4.62 0.95
SCE-3 538 532.43 -1.04 0.99
SCE-4 405 419.908 3.68 1.04
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Fig.3 The diagram of stress nephograms of specimens with different eccentricity
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Fig.4 The diagram of load-deflection curves at different eccentricity
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Tab.4 Ultimate capacity

A A K  WELHE WO CFRP U R+ BRRE BRRRED
A RS A IVES ¢ e IVES e 58 3 JINKN R %
csce-1 224 0.59 0.3 0.07 €40 9 900. 87 -
cscc-3 224 0.59 0.6 0.07 €40 6 341.55 -35.9
A cscc-5 224 0.59 0.9 0.07 C40 4 270. 61 -32.7
cscc-7 - 22.4 0.59 1.2 0.07 C40 3 088. 26 -27.7
CSCC-2 28 0.59 0.3 0.07 €40 8 841.7 -
. CSCC-4 28 0.59 0.6 0.07 €40 5735.57 -35.1
CSCC-6 28 0.59 0.9 0.07 €40 3978.47 -30.6
CSCC-8 28 0.59 1.2 0.07 €40 2 892.53 -27.3
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