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Experimental study on near-surface mounted carbon fiber reinforced

polymer strengthened beams with non-prestressed section at end
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Abstract: To address the problem that the prestressed near-surface mounted (NSM) carbon fiber
reinforced polymer (CFRP) strengthened beam is prone to debonding at the end, this paper proposed
an end-anchoring measure by adding non-prestressed sections and designed 5 prestressed NSM CFRP
strengthened concrete beams for static loading test. The paper also analyzed the effects of adding the
non-prestressed section at the end and extending the length of the non-prestressed section at the end on
the bearing capacity and deformation performance of the strengthened beam. The results show that
adding the non-prestressed section at the end can significantly increase the cracking load and ultimate
load at the bonded end of the strengthened beam and effectively delay and restrain the debonding
failure of the end. Compared with the prestressed reinforcement form, the non-prestressed section at

the end can make up for the residual deformation capacity of the component which is reduced due to
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the application of the prestress. The bearing performance and deformation performance of the

strengthened components are positively correlated with the length of the non-prestressed section added

at the end.

Key words: near-surface mounted; prestressed CFRP; adding non-prestressed section; stastic loading

test; end debonding
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Fig. 1 Dimension and reinforcement of specimen (unit: mm)
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Table 1 Mechanical properties of steel
22 R R e i =L
—— HAR | REREE | ARG | SRR
mm MPa MPa GPa
HRB400 16 400 540 201.9

FR2 CFRPAF:Z A F ek
Table 2 Mechanical properties of CFRP and epoxy as

cementing agent

ok PR EE/MPa | RIPRLE/GPa | BT Y)3 /M Pa
CFRP 2% 2068 140.0
IR 24~ 27 1.2 14~17
415 CHRA FERERI NG 7 dikF) kTR,
R3 A5
Table 3 Specimen parameters
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B4 . . .
JiMPa | BERKE/mm | G5B E /mm | K JF /mm
N-1.2000 0 0 2 000 2 000
P-1.2000 900 2 000 0 2 000
P-1.1400+400 900 1 400 2x200 1 800
P-1.1400+600 900 1 400 2x300 2 000
P-1.1400+800 900 1 400 2x400 2200
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Fig. 2 NSM CFRP anchor
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Fig.4 Schematic diagram of reinforced beam with non-

prestressed section at the end
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Fig.5 Test setup
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Fig. 8 Comparison of test values between specimen N-L2000
and specimen P-L.2000
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Fig. 9 Failure mode of specimen P-L1400+600 reinforced by

adding non-prestressing section
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Table 4 Main test results of specimens in different

reinforcement forms

. T | ke | BRSOk | R | ARER p—_—
SRR | FITRE| TP | PITAL | BeRE/ | fiaks|
%' ek

kKN [fT#R/AN| /AN |[f7#/AN| mm | kN

P-L2000 30 20 20 35 11.16 | 53| B
N-L2000 15 75 75 105 34.74 | 105 | A+B
P-L.1400
35 30 70 21.65| 115 | B,
+600 :
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Fig. 10 Load-deflection curve of specimens in different

reinforcement forms
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Fig. 11 Failure mode of specimen P-L1400+400 reinforced

by adding non-prestressed section
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Fig. 12 Failure mode of specimen P-L1400+800

reinforcedby adding non-prestressing section
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Table 5 Effects of non-prestressed section length on

mechanical behavior of reinforced specimens
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45 o N N 5y
kN far Z5/kN | fa7 25 /kN | a7 2%/kN | mm kN
P-1.1400
40 20 45 95 14.88 | 103 B,
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P-1.1400
35 30 70 - 21.65| 115 B,
+600
P-1.1400
35 30 125 - 22.53| 130 | B,
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100 +
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40 —8— P-1.1400+600
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0 L 1 1 ]
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Fig. 13 Load-deflection curve of specimens at different non-

prestressed section lengths
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