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Experiment of RC beams strengthened with near-surface mounted carbon
fiber reinforced plastic bar and pre-stressed helical rib rebar

REN Zhenhua' > ZENG Xiantao' LIU Hanlong® ZHOU Fengjun®
1. Department of Building Engineering Hunan Institute of Engineering Xiangtan 411104 China
2. College of Ciil and Transportation Engineering Hohai University ~Nanjing 210098  China
3. The Fourth Engineer Scientific Research Institute of the Headquarters of the General Staff  Beijing 100850 China

Abstract According to different combinations of carbon fiber reinforced plastic CFRP and pre-stressed helical rib
rebar  HRR  grooves were opened in the concrete cover of the tensile region in the concrete beams. CFRP and pre-
stressed HRR were inserted in the grooves and then filled with resin. The bending test results show that the limit bearing
capacity rigidity and crack resistance of the beams strengthened with near-surface mounted two HRRs and one CFRP

BF1P2  bar or with one HRR and two CFRP BF2P1 bars in which HRR was pre-stressed to 30% 45% and 60%
of its limit strength were improved significantly. In comparison with the un-reinforced beams for the BF1P2 beams the
crack loads increased by 86.70% to 133.33% the yield loads increased by 32.25% to 72.04% and the limit bearing
capacities increased by 72.73% to 90.00% and for the BF2P1 beams the crack loads increased by 50.00% to
133.33% the yield loads increased by 50.54% to 136.56% and the limit bearing capacities increased by 72.20% to
173.60% . The reinforcing result of BF2P1 was better than that of BF1P2. The beam strengthened with HRR that was
pre-stressed to 45% of the limit strength was the best.

Key words carbon fiber reinforced plastic pre-stressed helical rib rebar concrete beam bending test
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Fig. 5 Instrumentation used for test beams units mm
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4
4.1
a
b
c
d
BF1P2-60 60 60% 30 45
4.2
1 1
BF1P2-60
BF2P1 BF1P2
BF1P2 86.70% ~ 133.33% 32.25% ~72.04%
72.73% ~ 90.00% BF2P1 50.00% ~ 133.33% 50.54% ~
136.56 % 72.20% ~ 173.60%
BF2P1 45%
1
Table 1 Test results of strengthened beams
/ kN m MM
N,./kN N,/kN N,/kN M, M, e
DB 30 93 110 38.50 28.06 1.37
BF2P1-30 45 180 297 103.95 113.36 0.92
BF2P1-45 60 200 301 105.35 118.51 0.89 2 CFRP
BF2P1-60 70 220 293 102.55 103.26 0.99
BF1P2-30 56 123 209 73.15 78.15 0.94
BF1P2-45 65 140 202 70.70 76.43 0.93
BF1P2-60 70 160 190 66.50 76.10 0.87
4.3
6 DB - 6
BF2P1-30 BF1P2-30 BF2P1-45 BF1P2-45
BF2P1-60 BF1P2-60
BF2P1 BF1P2 BF2P1 BF1P2
BF2P1 fas < f30 < feo BF1P2
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Jas < f30 < feo .

45%
BF2P1 BF1P2
Soipias < ferimas < fepeiao < fereieo < fripso <
1260 BF2P1-45

6
2 Fig. 6 Mid-span force vs. defection curves of strengthened beams
30kN
60 kN
BF2P1 1.3~1.7mm BFIP2
1 ~2mm BF2P1-45 1 S5mm 2 BF2P1
BF1P2

2
Table 2 Crack distributions of test beams

/ /
kN m /mm /mm kN m /mm
DB 10.50 0.01 20 2 38.50 2.8
BF2P1-30 15.75 0.01 12 2 103.95 1.7
BF2P1-45 21.00 0.04 5 1 105.35 1.4
BF2P1-60 24.50 0.01 13 1 102.55 1.3
BF1P2-30 19.60 0.05 10 3 73.15 1.0
BF1P2-45 2.75 0.02 10 3 70.70 2.0
BF1P2-60 24.50 0.03 12 1 66.50 1.2
5
a. 1 2 20% ~ 39.5%
50% ~70% "
b.
BF2P1 50.00% ~ 133.33%
50.54% ~ 136.56% 72.20% ~ 173.60% BF1P2 86.70% ~
133.33% 32.25% ~72.04% 72.73% ~ 90.00%
c. BF2P1 BF1P2
d.
e. BF2P1 BF1P2

45%
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