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Experimental Study on Flexural Member Strengthened with Variable
Bonded Prestressed CFRP Plates
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Abstract; Aiming at the problem that the structural adhesive at the interface between CFRP plate and
concrete is aging with time and lost the bond strength, the concept of reinforcement using variable bond
prestressed CFRP plate is put forward. In order to obtain the bearing capacity and failure pattern of the
flexural member strengthened with variable bonding prestressed CFRP plate, 3 PC beams of 5.6 m long are
strengthened by the technology of non-bonding, bonding and variable bonding strengthened with prestressed
CFRP plates in room respectively, and the mechanical property and the variation of beam cracks of the test
beam in the 3 states are obtained through loading test. The test result shows that (1) the cracking load of the
test beam reinforced by bonded prestressed CFRP plate is increased by 30% compared with the unbonded
prestressed CFRP plate reinforced test beam, the yield load is increased by 18% , and the ultimate load is
increased by 20% ; (2) compared with unbonded prestressed CFRP plate reinforced test beam, the cracking
load of the test beam with variable bond prestressed CFRP plate is increased by 36% , the yield load is
increased by 4% , and the ultimate load is increased by 12% ; (3) the reinforcement technology of variable

bonding prestressed CFRP plate has the characteristics of non-bonding and bonding prestressed CFRP plate
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reinforcement, the crack is similar to that of the bonded reinforcement in the early loading stage, the gap and

width of the crack are small, with the gradual loss of adhesive force in the later loading stage, the test beams

gradually became unbonded reinforcement, but the gap spacing of the cracks are basically formed in the early

stage, so the crack spacing and width are almost similar to those of bonded reinforcement at the later loading

stage, which is more conducive to strengthening the durability of the structure than the unbonded

reinforcement. It is suggested that the influence of the interfacial adhesive aging on the reinforcement effect

should be considered in the reinforcement design, and the structural adhesive with good durability should be

used as much as possible.
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Tab.1 Measured value of concrete compressive strength
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Tab.2 Measured strength of steel bar

WA it A 58 B/ W R B [N S5
#1- MPa MPa (x10° N - mm~?)
@8 341.52 439.72 1.98

o114 387.43 531.81 1.96

1.2.3 B4R

TE28 R T i 21 4 Ao ] ey, Gl W R
FRMRRA RSB TR (7 REEE N
HEARME PRI AT ), (HAE 2 Sh SR TR & i
HI T2 BN ARG | it LK P Ak L 5 L AR 2
TR A2, A5 e M PS5 S T R AR
PRy A R 22 B, T AN R W R Y A L
SR AR AR M BR AT E AP R A T B i
%, MPERIRETRUNGE 3 P,

x3I BAHEEMEREER
Tab.3 Test result of CFRP plate property
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Tab.4 Test result of adhesive
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Tab.5 Main experiment result
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o' kN kN kN PeE/mm A/ e
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Fig. 5 Load-deflection curves of specimen
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Tab.6 Comparison of load bearing performance of specimens
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