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Damage evolution of active confined concrete cylinder

ZHOU Chang-dong', LI Chun-long®
(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. China Architecture Design &. Research Group, Beijing 100044, China)

Abstract: To reveal the damage evolution of actively confined circular concrete columns, the
damage mechanism of actively confined concrete with lateral prestress was analyzed at mesoscopic
level, the damage evolution law of actively confined circular concrete columns was studied at
component level, and the impact of active confinement on the cylindrical stiffness was explored.
The results show that the slope of damage strain curve decreased first and then increased along
with increase of stress. It indicates the gradual process of damage evolution from slow growth to
rapid development. As the damage degree reaches between 0. 4 and 0. 6, strain of specimens
reaches the peak strain and then specimens damaged. Based on test results and theoretical
analysis, the damage evolution equation of circular concrete columns under axial compression is
derived which reflects the influence of lateral pre-stress level and concrete strength grade on the
damage evolution of circular concrete column. The equivalent initial elastic modulus of circular
concrete columns actively confined with lateral prestressed FRP was proposed. 5 tabs, 8
figs, 16 refs.
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Fig.1 Composition of concrete
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Fig. 3 Plate with a central crack
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Fig.5 Retrofitting test scheme of specimens
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Tab. 2 Increase rate of peak displacement
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Fig. 6 Prestressing degree-peak displacement curve
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Tab.3 Reduction coefficient values of concrete strength
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Fig. 7 Comparison of damage evolution curve between calculated and experimental values
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Tab.4 Experimental results of initial elastic modulus
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Tab.5 Comparison of initial elastic modulus between

calculated and experimental values
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