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Abstract

The strain distribution in the extemally bonded FRP for shear strengthening RC beams is studied in the paper.
Twelve pieces of simply supported RC beams with externally bonded FRP are tested. It is stressed on the development
and distribution of strains in externally bonded FRP before debonding. It is found that the both debonding and FRP
rupture occurred in the most critically stressed FRP strip first, and then spread across the shear crack. Along the shear
crack, the strain distribution of FRP is found with strong non-uniform. At last, a simply approach to predict the strain
distribution coefficient of FRP is proposed in the paper.
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Table 1 List of tested specimens

B OMERT g, TR RSN PRI 4

5 (mm) (kN) (%) FEWGETT 8 THE X ) D (%)
Li 150X 250 302 e e g e e
L2 150 X250 3.02 48 26.1 Ealrak i 25% 50 0.176
L3 150 X250 3.02 55 23.3 Eadzik 25X 100 0.088
Ba 150 X250 256 e e DS 2 2] e —
Bb 150250 2.56 50 29.1 ESRRik 20 X 40 0.495
Bc 150250 2.56 63 337 ElZik i 20X 80 0.266
L5 150 X250 186 e e 1 1 —
L6 150 X250 1.86 79 433 +f 4G 25% 50 0.176
L7 150X 250 1.86 79 36.7 Eafriki 25% 100 0.088
Bd 150 X250 140 e e P52 2] <
Be 150%X250 1.40 54 50.6 H A E 20 % 40 0.528
Bf 150X 250 1.40 61 44 4 A 20% 80 0.261
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Fig.1 Lay out of strain gauges for L2

B2 L3NEAHE
Fig.2 Lay out of strain gauges for L3
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Fig.3 Set up of test
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Fig.4 Test specimen after failure
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Fig.5 Test results of strain distribution in FRP varied with loads along shear crack
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Table 2 Major tested results in different stages

pe RIBRE A R B R LB BERE
% I/l 6‘max gmjn gav V2 gmax gmin gav Vu Mﬂ:ﬁﬁ
L1 - e 64 STENREIR
L2 60 6938 159 3154 90 12396 651 6691 104 b
L3 50 8963 158 5713 73 16933 929 9040 99 AN
Ba 66 By YT AR
Bb 116 6408 1050 3949 120 8995 1902 6693 136 14 by b
Bc 100 7387 4843 5734 104 7532 4402 6418 121 “hefehy
L5 - — - - — e - — 115 BYIRESE
L6 80 6980 687 4014 130 13960 2344 7586 162 e
L7 85 5727 2203 4245 135 15006 7223 10392 150 Bzl
Bd — — v —-- - — — — 150 ELRYI 3N
Be 164 6896 5463 6078 178 10009 7378 8020 178 RN
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Fig.6 Strain distribution coefficient in FRP varied

with loadalong shear cracks
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Table 3 Comparison of strain distribution coefficient D f between tested and computed results

. S8 G 4 BB
5w mAE BME B e e
L2 0.44 0.54 0.36 0.05 0.46 1.045
L3 0.53 0.64 0.34 0.09 0.46 0.868
Bb 0.48 0.74 0.29 0.16 0.54 1.125
Be 0.46 0.78 0.32 0.13 0.54 1.174
L6 0.57 0.6 0.52 0.02 0.67 1.175
L7 0.71 0.76 0.55 0.04 0.67 0.944
Be 0.79 0.90 0.63 0.08 0.75 0.949
Bf 0.73 0.98 0.54 0.15 0.75 1.027
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Fig.7 Relation between strain distribution coefficient

and shear-span ratio
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Fig.8 Relation between strain distribution coefficient and

FRP-reinforcement index
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