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Experiment of Prestressed CFRP Reinforced High Strength
Concrete Beams

HONG Lei, TAI Yong-wei
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology.,
Dalian 116024, Liaoning, China)

Abstract: The comparative studies of prestressed carbon fiber reinforced plastics (CFRP)
reinforced concrete beams and non-reinforced concrete beams including mechanical process,
failure pattern, ductility and beam bottom CFRP strain were carried out through the four-point
bending test. The flexural performance of reinforced beam under three kinds of prestress levels of
0, 0.15f s 0. 30 fex ( fex was CFRP tensile strength standard value) was studied. The results
show that the failure modes of the test beams are all close to the interface failure caused by the
middle bending shear crack. When the prestress level of CFRP is increased from 0 to 0. 15 f»
0. 30 fe» the uplift of reinforced concrete beam is basically same to reinforced concrete beam, the
ultimate load of unreinforced concrete beam is increased by 8% and 28% respectively, and the
ultimate load of reinforced concrete beam is increased by 10% and 25% respectively. With the
increase of CFRP prestress level, the stripping failure of strengthening beam bottom is changed

from failure of resin lay into interface failure of glue layer and concrete. Compared to the plain
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concrete beam, the number of cracks of prestressed CFRP reinforced concrete beams increases

obviously, crack propagation speed is slow, the cracks are uniform distributed in reinforcement

beam on both sides, however the cracks of plain concrete beam are mainly distributed in a side,

and ductility of reinforced concrete beam reinforcement has increased significantly. Compared

with the CFRP prestress level increasing from 0 to 0. 15f4, when the CFRP prestress level

increasing from 0. 15 f. to 0. 30 f» the mid-span strain of CFRP beam bottom of is greatly

improved, and the utilization rate of CFRP strengthened by prestressed CFRP is improved too.

Key words: CFRP; prestress; high strength concrete; ultimate load; ductility
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Tab.2 Mechanical Properties of CFRP
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Tab.3 Test Results of Test Beams

PGS | JF 20T R/ KN | A R 280/ KN | 4 BREESE /mm | Fo.»/kN
K1P01 13.2 52.9 6.93 45.4
K1P02 16.9 58.5 8.56 49.9
K1P03 18.3 66.0 12. 61 56.1
K2P01 12.6 17.3 4.72 13.7
K2P02 15.1 18.6 4.33 16.9
K2P03 16. 4 22.3 3.79 18.9
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