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Research on CFRP confined circular concrete-filled steel tubular

columns subjected to cyclic lateral forces

QIN Peng' XIAO Yan' ZHOU Yun' ZHANG Guowei’
(1. College of Civil Engineering Hunan University Changsha 410082 China; 2. School of Civil and Transportation

Engineering Beijing University of Civil Engineering and Architecture Beijing 100044 China)

Abstract: Reversed cyclic loading under constant axial load experiment was conducted on 2 conventional concrete
filled steel tubular ( CFT) columns and 4 carbon-fiber—reinforced polymer ( CFRP) confined concrete filled steel tu—
bular ( CFT) columns. Failure mode hysteretic behavior and energy dissipation were investigated. The experimen—
tal results show the horizontal restraining by carboniber changes the failure mode of the CFT. Based on the cyclic
energy consumption of the specimens a cumulative damage model based on fatigue energy consumption was estab—
lished to simulate the damage extent of the column. The relationship between energy dissipation and damage index
was analyzed and we found that the different loading sequence has influence on the specimen damage. The damage
index was increased with the cyclic amplitude however the total energy consumption and the final damage index a—
chieve the same level when the parameters are the same. The energy consumption of the specimens has good corre—
lation with the damage index. This indicates the proposed model could be used for accumulative damage evaluation.
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Fig.1 Specimen details
1
Tablel ~Parameters of test specimens
( mm) ( mm) S, (MPa) f.(MPa) (kN)
CFTH 336 3 112 270 39 1 300 6%
CFT2 325 6 54 312 28 2 000
CCFTH 336 3 112 270 39 1 300 6%
CCFT=2 336 3 112 270 39 1 300
CCFT-3 336 3 112 303 39 2 000
CCFT4 325 6 54 312 28 2 000
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Fig.2 Test setup Fig.3 Standard loading program
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Fig.7 Relation between count of half cycle and damage index
2 6 : : : ; ,
Table 2 Energy dissipation of specimen and damage index 5
/ 4t 1
(kN) (N m) ” =
CFTH 1300 6% 1.02 x10° 1.00 1.02 = 3r &
TR -
CFT2 2 000 4.12 x10° 2.65 1.55 2F - §
CCFT4 1300 6%  1.21x10° 1.17 1.03 1 .
CCFT2 1300 1.14x10°  1.12 1.02 0 1 B) 3 4 5 6
CCFT-3 2 000 2.27 x10° 1.76 1.29 i
CCFT4 2 000 5.36 x10° 4.73 1.13 8
Fig.8 Relation between energy dissipation and damage
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