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Experimental Research on Pre-stress Loss of
Concrete Circular Columns Confined with Post-
tensioned FRP
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Abstract: A new self-locking anchor (SLA) is proposed in
order to apply the lateral pre-stress to the concrete columns.
By using this device, the lateral fiber reinforced polymer
(FRP) sheets can be post-tensioned effectively so that the
core concrete can be actively confined. Then the strength and
ductility of concrete columns can be highly enhanced and
strengthened with lateral pre-stressed FRP sheets, and the
strength of FRP can be fully used. According to the
construction process of SLA, the major reason for the lateral
pre-stress loss is analyzed. Based on the experimental
research and theory analysis, including the friction loss,
carbon fiber reinforced polymer ( CFRP) relaxation loss,

concrete creep loss and other factors, various discipline and
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related relationship are found. Finally, proposals to reduce

the lateral pre-stress loss are put forward.

Key words: pre-stress loss; pre-tensioned fiber reinforced

polymer; concrete column; self-locking anchor system

(SLA) ; active confinement
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Fig.1 Schematic of SLA anchor
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Fig.2 Details of specimens
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Tab.1 Parameters of specimens in prestress loss tests

RS HHAZ/mm 0 H1 )3 FE T Ak A B0
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Fig.3 Schematic of strain gauge arrangement
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Tab.2 Parameters of specimens in relaxation loss tests

W AR/ mm B | R HEEAR/mm B
GZ—1 300 0.3 GZ—4 240 0.2
GZ-2 300 0.2 GZ—5 195 0.2
GZ—-3 300 0.1
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Tab.3 Parameters of specimens in concrete creep tests

i R&E % s Iy B2 M B2/ mm
HZ—6 C40 0.3 300
HZ—7 C40 0.2 300
HZ—8 €30 0.2 300
HZ~9 €20 0.2 240
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Fig.4 Diagram of friction analysis of CFRP belts
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Tab.4 Test results of prestress loss

B IRRERAE /1070 GESRAE /1070 REARRI L/ %
HZ-1 1629 1270 22. 04
HZ-2 3312 2349 29. 08
HZ-3 3560 2 405 32.44
HZ—4 3541 2 059 41. 85
HZ-5 3043 1482 51. 30
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Fig.5 Strain distribution
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Fig.6 Strain-time curves of specimens
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Tab.5 Theoretical creep value of specimens
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Tab.6 Relaxation of CFRP on concrete and steel column
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GZ—2 10 21 —1 11 13 10. 8
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