









































































































































































































































































































































No of beams Pdf ArticleName Year Accepted |[Name Section type |Beam Beam Dimensions mm frp Concrete Properties Tenslon Relnforcement FRP Fiber sheet propertles Adhesive Properies Glued Coupon Check Matrix Anchorage Fallure Resin FRP Ultimate Moment  |FRP Rupture FRP Debonding Concrete Crushing Shear Fallure  |Cover Delamination
b mm h d length Length moment length  |Ec fc Mpa EsGpa |[fyMpa [Asmm2 |[As' Type Ef GPa fu Mpa efu Ea Gpa Ecoup fcoup ecoup resin: hardeber tf (mm) |bf (mm) |Asf (mm2) Positive Moment  |Negative Moment _ |pf Mu Pu Mode Matrix Length Mu
B2-12D-1115 R Beam 4PB 150 200 166 1400 1600 400 31.53291397 25.2 200 400| 226 157|CFRP 237 2B845] 0.012004 ok 1 0.176 150 26.4]Yes 0.0000264 61.45 FRP Rupture 18.435}o
B3-12D-2L15 R Beam 4PB 150 200 166 1400 1600 400 31.53291357 25.2 200 400| 226 157|CFRP 237 2845] 0.012004 ok 2 0.176 150 52.8]Yes 70.94 Plate end Interfacial debonding 21.282 o
B4-12D-3L15 R Beam 4PB 150§ 200 166 1400 1600 400 31.53291357 25.2 200 400| 226 157|CFRP 237 2B845] 0.012004 ok 3 0.176 150 79.2|Yes 74.44 Plate end Interfaclal debonding 22.332 0
B6-16D-1L10 R Beam 4PB 150{ 200 166 1600 1600 400 31.12797126 23.8 200 406 402 157|CFRP 237 2845| 0.012004 ok 1 0.176 100 17.6]Yes 84.93 FRP Rupture 25.47%}0
B7-16D-1L15 R Beam 4PB 150 200 166 1600 1600 400 31.12797126 23.8 200 406 402 157|CFRP 237 2845] 0.012004 ok 1 0.176 150 26.4|Yes 94.92 FRP Rupture 28.476|0
BB-16D-2L15 R Beam 4PB 150 200 166 1600 1600 400 31.12797126 23.8 200 406 402 157|CFRP 237 2845] 0.012004 ok 2 0.176 150 52.8|Yes 105.91 FRP Rupture 31.773]o
B10-20D-1L10 R Beam 4PB 150 200 166 1600 1600 400 31.21577995 24.1 200 350| 628 157|CFRP 237 2B845| 0.012004 ok 1 0.176 100 17.6]Yes 106.32 FRP Rupture 31.896|o0
B11-20D-1L15 R Beam 4PB 150 200 166 1600 1600 400 31.21577995 24.1 200 350 628 157|CFRP 237 2845 0.012004 ok 1 0.176 150 26.4|Yes 108.91 inter-faclal debonding Induced by flexural crack 32.673 o
9{1-52.0-50141029606005104-maln "Flexural behaviour of reinforced concrete beams stry 2006|B12-20D-2L15 R Beam 4PB 150§ 200 166 1600 1600 400 31.21577995 24.1 200 350 628 157|CFRP 237 2B45)] 0.012004 ok 2 0.176 150 52.8|Yes 113.41 interfaclal debonding Induced by flexural shear crack 34.023 )
Ela R Beam 4PB 140 260 240 2000 2300 900 37.97591355 53.7 200 504 339 226|CFRP 2135 3900 0.018267 3.5 120 ok 6 0.13 100 78]Yes 141.4 End Debond 49.49 0
Elb R Beam 4PB 140 260 240| 2000 2300 900 37.97591355 53.7 200 504 339 226|CFRP 213.5 3900 0.018267 35 120 ok 6 0.13 100 78]Yes 149.1 End Debond 52.185 o
E2a R Beam 4PB 140 260 240 1600 2300 900 37.97591355 53.7 200 504 339 226|CFRP 2135 3900] 0.018267 35 120 ok 6 0.13 100 78|Yes 80.2 End Debond 28.07 0
E2b R Beam 4PB 140 260 240] 1600 2300 500 37.97591355 53.7 200 504 339 226|CFRP 2135 3900] 0.018267 35 120 ok 6 0.13 100 78] Yes 97 End Debond 33.95 o
Eda R Beam 4PB 140] 260 240] 2000 2300 900 37.97591355 53.7 200 504 339 226|CFRP 2135 3500] 0.018267 35 120 ok 6 0.13 100 78]Yes 131.9 End Debond 46.165 o
E3b R Beam 4PB 140| 260 240| 2000 2300 900 37.97591355 53.7 200 504 339 226|CFRP 2135 3900 0.018267 35 120 ok 6 0.13 100 | 78]Yes 130.3 End Debond 45,605 0
Eda R Beam 4PB 140} 260 220| 2000 2300 900 37.97591355 53.7 200 504 226 226|CFRP 2135 3900{ 0.018267 is 120 ok 6 0.13 100] | 78]Yes 158 End Debond 55.3 o
E4db R Beam 4PB 140) 260 220} 2000| 2300 500 37.97551355 53.7 200 504 226 226|CFRP 2135 3900 0.018267 35 120 ok 6 0.13 100| | 78|Yes 122.4 End Debond 42.84 0
E5a R Beam 4PB 140} 260 240 2000 2300 900 37.97591355 53.7 200 504 339 226|CFRP 2135 3900} 0.018267 3.5 120 ok 9 0.13 100] | 117|Yes 126.5 End Debond 44,275 o
ESb R Beam 4PB 140f 260 240 2000} 2300 500 37.97591355 53.7 200 504 339 226|CFRP 2135 3900] 0.018267 35 120 ok 9 0.13 100]| | 117|Yes 126.3 End Debond 44.205 o
Sla R Beam 4PB 140 260 240 2000| 2300 900 36.82809369 47.7 200 504 339 226|CFRP 213.5 3900 0.018267 35 120 ok 6 0.13 100 78|Yes 147.5 Mid-span and end debond 51.625 o
Sib R Beam 4PB 140 260 240] 2000] 2300 500 36.82809369 47.7 200 504 339 226|CFRP 213.5 3900} 0.018267 s 120 ok 6 0.13 100 78|Yes 149 Mid-span and end debond 52.15 0
52a R Beam 4PB 140 260 240} 2000 2300 900 36.82809369 47.7 200 504 339 226|CFRP 2135 3900} 0.018267 35 120 ok 2 0.13 100] | 26}Yes 160.8 Mid-span debond 56.28 0
52b R Beam 4PB 140 260 240} 2000 2300 900 36.82809369 47.7 200 504 339 226|CFRP 2135 3900] 0.018267 35 120 ok 2 0.13 100 | 26|Yes 148.9 Mid-span debond 52.115 o
S3a R Beam 4PB 140} 260 240] 2000 2300 900 36.82809369 47.7 200 504 226 226|CFRP 2135 33800} 0.018267 s 120 ok 2 0.13 100] | 26]Yes 120.6 Mid-span debond 42.21 0
16}1-52.0-50263822304001862-maln "Experimental investigation Into flexural rﬂmﬁtﬂng 0 2004|53b R Beam 4PB 140] 260 240 2000 2300 900 36.82809369 47.7 200 504 226 226|CFRP 2135 3900] 0.018267 s 120 ok 2 0.13 100] | 26| Yes 120.3 Mid-span and end debond 42.105 0
EBR_M_S1 R Beam 4PB 120 170 160] 900 800 300 36.11801148 44,2 200 788 39.25] 66.3325|CFRP 240 3700§ 0.015417 3 54 ok 1 0.111 80| | 8.88 43 Rupture of the CFRP sheet In the beam fallure cross sectlon 6.45]o
EBR_M S2 R Beam 4PB 120f 170 160 900 500 300 36.11801148 44.2 200 788 39.25] 66.3325|CFRP 240 3700] 0.015417 3 54 ok 2 0.111 80 17.76 79.5 Yielding of the longitudinal steel and rupture of the CFRP sheet In the beam fallure cross section 11.925]o0
3]|1-52.0-50958946506001673-malin "Efficacy of CFRP-based techniques for the flexural an 2006|EBR_M _S3 R Beam 4PB 120f 170 160 900 900 300 36.11801148 44.2 200 788 39.25| 66.3325|CFRP 240 3700} 0.015417 3 54 ok 3 0.111 80| | 26.64 87.3 Yielding of the longltudinal steel and delamination of the concrete cover 13.095 0
A2 R Beam 4PB 100 180 150 1400 2000 240 33.7404352 33.6 230 452 157 100.48|CFRP 230 3450 0.015 ok 1 0.167 100 16.7 37.4 concrete crushing /intermediate debonding 16.456 0
A3 R Beam 4P8 100 180 150] 1400 2000 240 33.7404352 33.6 230 452 157]  100.48|CFRP 230 3450 0.015 ok 2] 0.167 100 334 40 debonding at the end of reinforcement 17.6 0
AS R Beam 4PB 100 1BO 150 1400} 2000 240 33.7404352 33.6 230 452 157 100.48|CFRP 230 3450 0.015 ok 1 0.167 100] | 16.7 44.7 concrete crushing/ tensile fracture of frp 19.668 o
A7 R Beam 4PB 100 1BO 150] 1400 2000 240 33.7404352 33.6 230 452 157 100.48|CFRP 230 3450 0.015 ok 1 0.167 100] 16.7 41.3 tenslle fracture of frp / debonding at the end of the reinforcement 18.172|o
A8 R Beam 4PB 100 180 150| 1400 2000 240 33.7404352 336 230 537 10048 157|CFRP 230 3450 0.015 ok 1 0.167 100 16.7 27.8 debonding at the end of reinforcement 12.232 o
B2 R Beam 4PB 100 18O 150| 1000} 1800 240 33.7404352 33.6 230 441 226.08 100.48|CFRP 230 3450 0.015 ok 1 0.167 100 16.7 49.2 debonding at the end of reinforcement 19.188 [*]
B3 R Beam 4PB 100 180 150| 1000 1800 240 33.7404352 33.6 230 441 226.08 100.48|CFRP 230 3450 0.015 ok 2 0.167 100 33.4 48.2 debonding at the end of reinforcement 18.758 o
BS R Beam 4PB 100 1BO 150| 1000 1800 240 33.7404352 33.6 230 441 226.08 100.48|CFRP 230 3450 0.015 ok 1 0.167 100 16.7 51.5 concrete crushing/ tensile fracture of frp 20.241)0
9]1-s2.0-50950061810001005-maln "Experimental performances of RC beams strengthen 2010|B7 R Beam 4PB 100| 18O 150| 1000 1800 240 33.7404352 33.6 230 441 226.08 100.48|CFRP 230 3450 0.015 ok 1 0.167 100 16.7 54.1 tenslle fracture of frp / debonding at the end of the reinforcement 21.099jo
BC R Beam 4PB 125 240 202 1520 1690 567 37.27786909 50 202 540 157 100.48|CFRP 230 3450 0.015 4.5 30 119.25] 2085.4 0.017|ok Sikadur -330 1 0.348 112.5 39.15 92.44 Steel ylelding followed by FRP debonding 25.95253 o
BG R Beam 4PB 125] 240 202 1520) 1690 567 37.27786909 50 202 540 157 100.48| GFRP 72 3400 0.045 4.5 30| 34.13 786.5 0.035|ok Sikadur -330 1 0.352 112.5 39.6 76.84 Steel ylelding followed by Local FRP debonding and concrete crushing at loading support 21.57283 o
BGC R Beam 4PB 125 240 202 1520 1690 567 37.27786909 50 202 540 157 100.48|Combo 86.3 1622.7] 0.018803 4.5 30 86.3] 1622.7 0.026]0k Sikadur -330 1 0.7 112.5 78.75 107.59 Steel ylelding followed by FRP partial debonding, major flexural crack and concrete crushing at loading support 30.2058925 o
4]1-s2.0-50261306913007152-maln Behavlor of reinforced concrete beams strengthened 2013|BGCG R Beam 4PB 125] 240 202 1520 1690 567 37.27786909 50| 202 540 157 100.48|Combo 65.25 1186.9] 0.01819 4.5 30 65.25| 1186.9 0.028|ok Sikadur -330 1 1.052 112.5 118.35 116.41 Flexural [Steel ylelding, concrete crushing) 32.6821075 0
3L-1 R Beam 4PB 108 158] 153.024 1524 1526 406 37.08387748 49 200 427] 142.439] 63.3063|CFRP 110 660 0.006 110 660 ok Inorganic 3 D.165 102 50.49 14.8 FRP rupture 14 8]o
4L-1 R Beam 4PB 108] 158] 153.024 1524 1526 406 37.08387748 49 200 427| 142.439] 63.3063|CFRP 110 660 0.006 110 660 ok Inorganic 4 0.165 102 67.32 15.6 FRP rupture 15.6]o
4L-2 R Beam 4PB 108] 158} 153.024 1524 1526 406 37.08387748 49 200 427] 142.439] 63.3063|CFRP 110 660]  0.006 110 660 ok Inorganic 4 0.165 102 67.32 15.4 FRP rupture 15.4]o
5L-1 R Beam 4PB 108] 158] 153.024 1524 1526 406 37.08387748 49 200 427| 142.439| 63.3063|CFRP 110 660]  0.006 110} 660 ok Inorganic 5 0.165 102 B4.15 17.6 FRP delamination 17.6 (4]
5L-2 R Beam 4PB 108] 158] 153.024 1524 1526 406 37.08387748 49 200 427] 142.439] 63.3063|CFRP 110 660  0.006 110] 660 ok Inorganic 5 0.165 102 84.15 17.3 FRP delamination 17.3 o
6L-1 R Beam 4PB 108] 158] 153.024 1524 1526 406 37.08387748 49 200 427| 142.439] 63.3063|CFRP 110 660]  0.006 110 660 ok Inorganic 6 0.165 102 100.98 17.8 FRP delamination 17.8 0
711-52.0-50141029605003354-maln "Flexural behavior of reinforced concrete beams exte 2005]6L-2 R Beam 4PB 108] 158| 153.024 1524 1526 406 37.08387748 49 200 427| 142.439| 63.3063|CFRP 110 660| 0.006 110} 660 ok Inorganlc 6 0.165 102 100.98 17.6 FRP delamination 17.6 o
S-OP T Beam 4PB 350] 500 470 5500 5700 1700 25.1 22.98 207 370] 615.44 471|CFRP 230 3623.2] 0.0157 5.1 < 0.111 200 88.8|Yes 117.67]U anchorage CFRP sliding 117.67 0
5-FP1 T Beam 4PB 350 500 470 5500 5700 1700 25.1 22.98 207 370 615.44 A71|CFRP 230 3623.2] 0.0157 5.1 4 0.111 200 88.8|Yes 136.37|5crew Bolt FRP strip rupture 136.37|o
S-FP2 T Beam 4PB 350 500 470 5500 5700 1700 25.1 22.98 207 370 615.44 471|CFRP 230 3623.2] 0.0157 5.1 4 0.111 200 88.8|Yes 137.04|5crew Bolt FRP strip rupture 137.04|0
S-FP3 T Beam 4PB 350] 500 470 5500 5700 1700 25.1 22,98 207 370 615.44 471|CFRP 230 3623.2| 0.0157 5.1 5 0.111 200 111}Yes 161.85|5crew Bolt FRP strip rupture 161.85|o
5/1-52.0-50261306913002008-malin “Reinforced concrete beams strengthened with carbg 2013|5-FP4 T Beam 4PB 350 500 470 5500 5700 1700 25.1 22.98 207 370 615.44 471|CFRP 230 3623.2] 0.0157 5.1 5 0.111 200 111|Yes 142.16|5crew Bolt FRP strip rupture 142.16]0
Bl R Beam 4PB 250] 150 120 2000 2000 667 37.08387748 49 485 485| 150.72 150.72|CFRP 305 1300} 0.004262 1 1.2 50 60 31.2 CONCRETE CRUSHING 20.7948 0
B2 R Beam 4PB 250 150 1201 2000 2000 667 37.08387748 49 485 485 150.72 150.72|CFRP 214 2000 0.009346 1 1.2 50] 60 60 FRP Rupture 39.99|0
3|1-s2.0-51359836807001436-main "Debonding fallure modes of flexural FRP-strengthen 2007|B3 R Beam 4PB 250 150 120 2000 2000 667 37.65893691 52 485 485| 150.72 150.72|CFRP 155 2700| 0.017419 1 1.2 50| 60 62.8 Debonding 418562 0
El R Beam 4PB 127] 76.2 50.8 1117.6 1117.6 304.8 34.72820402 7.8 210/ 413| 71.2196 0| GFRP 13.09 138§ 0.010542 13.09 138 0.0122]ck Sikadur 32 1:1 3 0.473 127 180.213 15.28 Fabric Tensile Fallure 3.1048%6|0
E2 R Beam 4PB 127] 76.2 50.8 1117.6 1117.6 304.8 34.72820402 37.8 210 413] 71.2196 0| GFRP 13.09 138| 0.010542 13.09 138| 0.0122|ok Sikadur 32 1:1 3 0.473 127 180.213 15.282 Fabric Tensile Fallure 3.1053024|0
E3 R Beam 4PB 127} 76.2 50.8 1117.6 1117.6 304.8 34.72820402 37.8 210 413| 71.2196 0| GFRP 13.09 138} 0.010542 13.09 138] 0.0122|ck Slkadur 32 1:1 3 0.473 127 180.213 15.379 Fabric Tensile Fallure 3.1250128|0
Gl R Beam 4FB 127 76.2 50.8 1117.6 11176 304.8 34.72820402 37.8 210 413] 71.2196 O|CFRP 22.05 190} 0.008617 22.05 190| 0.00748|ok Sikadur 32 1:1 2 0.61 127 154.94 15.058 Fabric Tensile Fallure 3.0595888|0
G2 R Beam 4PB 127] 76.2 50.8 1117.6 11176 304.8 34.72820402 37.8 210 413| 71.2196 0|CFRP 22.05 190] 0.008617 22.05 190] 0.00748|ok Sikadur 32 1:1 2 0.61 127 154.94 17.035 Fabric Tenslle Fallure 3.461512|0
6]1-52.0-50950061809900344-main “Flexural strengthening of concrete beamsusing extes 1994|G3 R Beamn 4PB 127] 76.2 50.8 1117.6 11176 304.8 34.72820402 37.8 210 413| 71.2196 O|CFRP 22.05 190} 0.008617 22.05 190| 0.00748|ok Slkadur 32 1:1 2 0.61 127 154.94 14.489 Fabric Tensile Fallure 2.9441648|0
A2 R Beam 4PB 2001 200 165 19500 2100} 700| 40.75848107 70.1 200 350 339.12 100.48|CFRP 165 2800 0.017 3.8 30 ok Sikadur-330 (epoxy resin) 1 1.2 120 144 156.6 separation of the bonded FRP strip. 54.81 0
A3 R Beam 4PB 2001 200 165 1500 2100] 700] 40.75848107 70.1 200 390] 339.12 100.48|CFRP 165 2800  0.017 3.8 30 ok Sikadur-330 (epoxy resin) 1 1.2 120 144 178 Cover separation 62.3 o
3{1-s2.0-51359836803000308-main "Experiments and analytical comparison of RC beams 2003|B2 R Beam 4PB 2001 200 165 1900 2100 700] 40.75848107 70.1 200 390 461.58 100.48|CFRP 165 2800]  0.017 3.8 ok Sikadur-330 (epoxy resin) 1 1.2 120 144 187.4 shear-flexure crack 65.59 0
Beam 1U1.0m R Beam 4PB 100 100 B4 960 1000| 400 38.0312135 54 215 436 84.78 56.52|CFRP 111 1414} 0.012343 8.6 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 5.48 Cover Separation 5.48 o
Beam 2U1.0m R Beam 4PB 100§ 100 B4 960 1000 400{ 38.0312139 54 215 436 84.78 56.52|CFRP 111 1414} 0.012343 8.6 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 4.8 Cover Separation 4.8 0
Beam 1A1.0m R Beam 4FB 100} 100 84 960 1000 400] 38.0312139 54 215 436 84.78 56.52|CFRP 111 1414} 0.012343 B.6 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 7.88 Shear through beam depth 7.88 o
Beam 3U1.0m R Beam 4PB 100 100 84 960 1000} 320] 38.0312139 54 215 436 84,78 56.52|CFRP 111 1414} 0.012343 B.6 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 5.78 Partlal Cover Separation Type A 5.78 0
Beam 2A1.0m R Beam 4PB 100 100 B4 960 1000 320] 38.0312139 54 215 436 84.78 56.52|CFRP 111 1414] 0.012343 B.6 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 8.44 Partlal Cover Separation Type A 8.44 o
Beam 3A1.0m  |R Beam 4PB 100] 100 B4 960 1000} 320{ 38.0312139 54 215 436 84.78 56.52|CFRP 111 1414} 0.012343 8.6 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 7.74 Partial Cover Separation Type A 7.74 0
Beam 4U1.0m R Beam 4PB 100} 100 B4 960! 1000} 200| 38.0312139 54 215 436 84.78 56.52|CFRP 111 1414} 0.012343 8.6] 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 6.9 Partial Cover Separation Type B 6.9 0
Beam 5U1.0m R Beam 4PB 100 100 84 960 1000] 200 38.0312139 54 215 436 84.78 56.52|CFRP 111 1414} 0.012343 B.6 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 6.92 Partial Cover Separation Type B 6.92 0
16{1-52.0-50263822398000701-maln "An experimental study of the Influence of plate end 1998 |Beam 4A1.0m R Beam 4PB 1000 100 B4 960 1000] 200 38.0312139 54 215 436 B84.78 56.52|CFRP 111 1414} 0.012343 B.6| 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 7.3 Partlal Cover Separation Type B 7.3 0
Beam 2 R Beam 4PB 115 150 130 1200 135['." 350 26| 30.3 1B3.6 534] 235.619 157.08|CFRP 230 3400} 0.015 1.47 ok 1 0.111 115 12.765 T2 CFRFP rupture 18{o
Beam 3 R Beam 4FB 115 150 130 1200 1350| 350 26) 30.3 183.6 534| 235.619 157.08|CFRP 230 3400 0.015 1.47 ok 2 0.111 115 25.53 86 Ripping of concrete cover 21.5 0
Beam 4 R Beam 4PB 115 150 130 1200 1350| 350 26 30.3 183.6 534| 235.619 157.08|CFRP 230 3400 0.015 1.47 ok 3 0.111 115 38.295 82 Ripping of concrete cover 20.5 0
4]1-s2.0-50263822301000782-maln “Interfacial shear stress concentration in FRP-strengti 2001|Beam 5 R Beam 4PB 115] 150 130 1200 1350] 350 26 30.3 183.6 534| 235.619 157.08|CFRP 230 3400 0.015 1.47 ok 4 0.111 115 51.06 79 Ripping of concrete cover 19.75 0
Beam 1U1.0m R Beam 4FB 100 100 84 960] 1000 400 38.0312139 54 215 436 84.78 56.52|CFRP 111 1414} 0.012343 B.6 28.4 ok Slkadur 31 1:3 1 0.82 67 54.94 36.5 Cover separation 5.475 0
Beam 2U1.0m R Beam 4PB 100] 100 84 960 1000 400 38.0312139 54 215 436 84.78 56.52|CFRP 111 1414} 0.012343 8.6 28.4 ak Sikadur 31 1:3 1 0.82 67 54.94 32 Cover separation 4.8 0
Beam 3U1.0m __ |R Beam 4PB 100 100 84 960 1000| 320 38.0312139 54 215 436 84.78 56.52|CFRP 111 1414] 0.012343 8.6 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 34 Partlal Cover Separation Type A 5.78 0
Beam 4U1.0m R Beam 4PB 100 100 84 960 1000| 200 38.0312139 54 215 436 84.78 56.52|CFRP 111 1414) 0.012343 8.6 28.4 ok Slkadur 31 1:3 1 0.82 67 54.94 34.5 Partlal Cover Separation Type B 6.9 a
Beam SU1.0m _ |R Beam 4PB 100| 100 84 960 1000 200} 38.0312139 54/ 215 436 84.78 56.52|CFRP 111 1414] 0.012343 8.6 28.4 ok Sikadur 31 1:3 1 0.82 67 54.94 34.6 Partlal Cover Separation Type B _ 6.92 0
Beam 1U2.3m R Beam 4PB 130] 230 206 2220 2300 610] 36.68862938 47 220 639 157 100.48| CFRP 115 1284| 0.01077 8.6 28.4 ok Slkadur 31 1:3 1 1.28 a0 115.2 100.3 Cover separation 42.37675 0
1211-s2.0-50950061898000026-maln "An experimental study of the anchorage length of ca 1958 |Beam 1U4.5m R Beam 4PB 145] 230 205 4420 4500 1450 36.68862938 47 220 633| 226.08] 100.4B|CFRP 115 1284] 0.01077 8.6 284 ok Slkadur 31 1:3 1 1.28 S0 115.2 60) Partial Cover Separation Type B 45.75 0
A4 R Beam 4PB 200] 150 120 1930 2100 600 25 60| 210 575 157 100.48|CFRP 127 1532] 0.0121 7 25 ok Slkadur 31PBA 4 0.2 150 120 61.9 concrete shear fallure followed by cover separation :nd plate detachment 23.2125 0
AS R Beam 4PB IDOI 150 120 1930 2100 600 25 60 210 575 157 100.48|CFRP 127 1532] 0.0121 7 25 ok Sikadur 31PBA 4 0.2 150 120 63.2 concrete shear fallure followed by cover separation and plate detachment 23.7 o
AB R Beam 4PB 2001 150 120 1930 2100 600 25 60} 210 575 157 100.48|CFRP 127 1532] 0.0121 7| 25 ok Slkadur 31PBA 6 0.2 150 180 59.4 concrete shear fallure followed by cover separatic i1 and plate detachment 22.275 0
A7 R Beam qPB 200 150 120 1930 2100 600} 25 60 210 575 157 100 48| CFRP 127 1532] 10.0121 7 25 ok Sikadur 31PBA 6 0.2 150 180 70.6 concrete shear failure followed by cover separat'on and plate detachment 26.475 4]
AB R Beam 4PB 2001 150 120 1930 2100 600| 25 60 210 575 157 100.48|CFRP 127 15321 0.0121 7 25 ok Slkadur 31PBA 4 0.2 150 120 65.2 concrete shear failure followed by cover separation and plate detachment 24.45 o
A9 R Beam 4PB 200] 150 120 1930 2100 600] 25 60 210 575 157 100.48|CFRP 127 1532] 0.0121 7 25 ok Sikadur 31PBA 4 0.2 150 120 63.9 concrete shear fallure followed by cover separation and plate detachment 23.9625 o
Al10 R Beam 4PB 2000 150 120 1930 2100 600| 25 60 210 575 157 100.48|CFRP 127 1532] 0.0121 7 25 ok Slikadur 31PBA 4 0.2 150 120 67.5 concrete shear fallure followed by cover separation and plate detachment 25.3125 0
All R Beam 4PB 2000 150 120 1930 2100 600| 25 60| 210 575 157 100.48|CFRP 127 15321 0.0121 7] 25 ok Slkadur 31PBA 4 0.2 150 120 69.4 cover fallure followed by plate detachment 26.025 0
B3 R Beam 4PB 200] 150| 120 1930 2100 600| 25 60| 210 575 157 100.48|CFRP 127 15321 0.0121 7 25 ok Slkadur 31PBA 2 0.2 150 60 55.2 cover fallure followed by plate detachment 20.7 0
B4 R Beam 4PB 200 150 120 1530 2100 600| 25 60} 210 575 157 100.48|CFRP 127 1532] 0.0121 7 25 ok Slkadur 31PBA 2 0.2 150 60 52.5 cover fallure followed by plate detachm=nt 19.6875 o
B5 R Beam 4PB 200] 150 120 1930{ 2100 600| 25 60| 210 575 157 100.48|CFRP 127 1532 0.0121 7 25 ok Slkadur 31PBA 6 0.2 150 180 69.7 cover fallure followed by plate detachment 26,1375 ]
B6 R Beam 4PB 200] _150| 120} 1330 2100 600] 25 60 210 575 157  100.48|CFRP 127 1532 0.0121 7 25 ok Slkadur 31PBA 6 0.2 150 180 69.6 cover failure followed by plate detachment 26.1 0
B7 R Beam 4PB 200 150 120| 1530 2100 600| 25 60] 210| 575 157 100.48{GFRP 36 1074 0.031 7 25 ok Slkadur 31PBA 12 0.15 150 270 59.1 cover failure followed by plate detachment 22.1625 o
B8 R Beam 4PB 2001 150 120 1530 2100 600] 25 60 210 575 157 100.48| GFRP 36 1074 0.031 ¥, 25 ok Slkadur 31PBA 12 0.15 150 270 61.6 cover fallure followed by plate detachment 23.1 o
c3 R Beam 4PB 200] 150 120 1930 2100 600 25 60| 210 575 40192 100.48| CFRP 127 15321 0.0121 7 25 ok Slkadur 31PBA 2 0.2 150 60 74.9 CC/P 28.0875 0
C4 R Beam 4PB 200] 150 120 1930 2100 600 25 60} 210 575| 40192 100.48|CFRP 127 1532 0.0121 7 25 ok Slkadur 31PBA 2 0.2 150 60 77.2 CC/P 28.95 o
cs R Beam 4PB 200] 150 120] 1930 2100 600 25 60 210 575| 401.92 100.48|CFRP 127 1532] 0.0121 7 25 ok Sikadur 31PBA 6 0.2 150 180 103.1 CC/P 38.6625 o
6 R Beam 4FB 2001 150 120] 1930 2100 600 25 60 210 575| 40192 100.48|CFRP 127 1532 0.0121 7 25 ok Sikadur 31PBA 6 0.2 150 180 101.4 CC/P 38.025 o
c7 R Beam 4PB 2001 150 120 1930} 2100 600 25 60 210 575| 40192 100.4B|GFRP 36 1074 0.031 7 25 ok Sikadur 31PBA 12 0.15 150 270 87.1 CcC/P 32.6625 0
20|%2Basce%291090-0268%282001%295%3A1%2844%29 “CONCRETE BEAMS STRENGTHENED WITH EXTERNA 2001|C8 R Beam 4PB 200] 150 120 1930 2100 600 25 60 210 575| 40192 100.48|GFRP 36 1074 0.031 7 25 ok Sikadur 31PBA 12 0.15 150 270 86.7 CC/P 325125 o
A3l R Beam 4FB 140] 300 275 4700 4800 1200 32.83656803 ‘.-HJI 200 435| 402.124] 402.124|CFRP 152 2300} 0.012004 ok 1 4.7 80 376 74.8 Sudden and total loss of load capacity explosive debonding of CFRP plate 67.32 0
A3.2 R Beam 4PB 140 300 275 4700 4800 1200 32.83656803 30 200 435| 402.124] 402.124|CFRP 152 2300] 0.012004 ok 1 4.7 80| 376 98.8]external anch Debonding of supplemental anchorages 88.92 o
3|%28asce%291090-0268%281998%292%3A3%28132%29 "STRUCTURAL BEHAVIOR OF COMPOSITE RC BEAMS} 1998]A3.3 R Beam 4PB 140] 300 275 4700 4800 1200 32.83656803 30 200 435| 402.124] 402.124|CFRP 152 2300| 0.012004 ok 1 4.7 80 376 98.3|modlfled external anchorage Gradual slip of CFRP strip 88.47 o
AS50 R Beam 4PB 120 150 120 950 1330 450 33.37075193 32.1 200 384 235.5 56.52|CFRP 181 3140} 0.012004 12.8 OK 1 2.7 80 216 56.2 Ripping off 12.364 0
A1100 R Beam 4PB 120 150 120 1100 1330 450 33.37075193 32.1 200 384 235.5 56.52|CFRP 181 3140] 0.012004 12.8 OK 1 2.7 80 216 57.3 Ripping off 12.606 0
B2 R Beam 4PB 120 150 120 1100 1330| 450 36.20081967 44.6 200 466 620 56.52|CFRP 181 3140} 0.012004 12.8 OK 1 2.7 80 216 130.1 Ripplng off 28.622 0
S R Beam 4PB 120 150 120 1100 1330] 450 31.50435028 25.1 200 384 235.5 56.52|CFRP 181 3140} 0.018267 12.8 0K 1 2.7 80 216 71 Hybrid 15.62 0
C10 R Beam 4PB 120 150 120 1100 1330 450 31.50435028 25.1 200 384 235.5 56.52|CFRP 181 3140| 0.018267 12.8 DK 1 2.7 80 216 68 Hybrid 14.96 0
9{%28as5ce%291090-0268%282001%295%3A1%2812%29 "BRITTLE FAILURE AND BOND DEVELOPMENT LENGT] 2001|C20 R Beam 4PB 120f 150 120 1100 1330 450 31.504359028 25.1 200 384 2355 56.52|CFRP 181 3140| 0.018267 12.8 OK 1 2.7 80 216 63 Hybrid 13.86 0
F3 R Beam 4PB 155] 240 203 2800 2800| 600 39.2 80 204 532| 339.12]  226.08|CFRP 155 2400| 0.018267 OK Sika CarboDur § system 1 1.2 120 144 110.9 Shear 3000 60.995 o
F4 R Beam 4PB 155| 240 203 2B00 2800] 600 39.2 80 204 532] 339.12 226.08|CFRP 155 2400] 0.018267 OK Sika CarboDur S system 1 1.2 120 144 118.5 Shear 3000 65.175 0
F5 R Beam 4PB 155] 240 203 2030 2800 600 39.2 80 204 532| 33%.12 226.0B|CFRP 155 2400{ 0.018267 OK Sika CarboDur 5 system 1 1.2 120 144 100 Plate peeling 2030 55 o
F& R Beam 4FB 155] 240D 203 2030 2800 600 39.2 80 204 532 33912 226 0B|CFRP 155 2400) 0.018B267 QK Slka CarboDur § system 1 1.2 120 144 103 Plate peellng 2030 56.65 )
F7 R Beam 4PB 155 240 203 1876 2800 600 39.2 80 204 532| 335.12 226.08|CFRP 155 2400) 0.018267 0K Sika CarboDur S system 1 1.2 120 144 97.5 Plate peeling 1876 53.625 [¢]
F8 R Beam 4FB 155] 240 203 1876 2B00 600 39.2 80 204 532 339.12 226.08|CFRP 155 2400] 0.018267 0K Slka CarboDur S system 1 1.2 120 144 64 Plate peeling 1876 35.2 0
F9 R Beam 4FPB 155 240 203 1700 2800 600 39.2 80 204 532] 335.12 226.08|CFRP 155 2400] 0.018267 OK Slka CarboDur 5 system 1 1.2 120 144 62 Plate peeling 1700 34.1 0
B|%2B8asce%291090-0268%2B2001%295%3A2%28122%29 "ULTIMATE RESPONSE OF RC BEAMS STRENGTHENE( 2001|F10 R Beam 4PB 155| 240 203 1700 2800| 600 39.2 80 204 532 339.12 226.08|CFRP 155 2400) 0.018267 OK Slka CarboDur 5 system 1 1.2 120 144 82 Plate peeling 1700 45.1 [}
CB3-25 R Beam 4PB 230] 380 342 4270 4576 916 33.09345138 31 210 414] 98125 127.17|CFRP 138 2068 0.015 2 61 oK epoxy 2 1.4 76 212.8 263 Concrete Crushing 240.645 0
CB4-25 R Baam 4FPB 230f 380 342 4270 4576 916 33.09345138 31 210 414 981.25 127.17|CFRP 138 2068 0.015 2 61 0K epoxy 2 14 76 212.8 260 Concrete Ermhtng 237.9 ]
CB5-3S R Beam 4FB 230] 380 342 4270 4576 916 33.09345138 31 210 414| 98125 127.17|CFRP 138 2068 0.015 2 61 OK epoxy 3 1.4 76 319.2 287 Concrete Crushing 262.605 0
CBE-35 R Beam 4Fre 230 380 342 4270 4576 916 33.09345138 31 210 414 981.25 127.17|CFRP 138 2068 0.015 2 61 Ok epoxy 3 1.4 76 319.2 275 Concrete Crushing 251.625 (]
CB7-1S R Beam 4PB 230] 380 342 4270 4576 916 33.05345138 31 210 414] 98125 127.17|CFRP 48 552] 0.0115 2 61 0K £pOoXy 1 4.78 102 487.56 256 Concrete Crushing 234.24 0
CB8-158 R Beam 4PB 230] 380 342 4270 4576 916 33.09345138 31 210 414| 981.25 127.17|CFRP 48 552 0.0115 2 61 0K epoxy 1 4.78 102 487.56 273 Concrete Crushing 249.795 o
CB9-158 R Beam 4PB 230 380 342 4270 4576 916 33.09345138 31 210 414 981.25 127.17{CFRP 48 552 0.0115 2 61 OK epony 1 4,78 102 487 56 249 Concrete Crushing 227 835 [+]
CB10-25B R Beam 4PB 230] 380 342 4270 4576 916 33.09345138 31 210 414] B581.25 127.17|CFRP 48 552] 0.0115 2 61 0K epoxy 2 4,78 102 975.12 306 Concrete Crushing 279.99 o
CB11-1F R Beam 4PB 230 380 342 4270 4576 916 33.09345138 31 210 414] 981.25 127.17|CFRP 228 490 0.012 2 61 0K epoxy 1 0.18 203 36.54 219 Rupture of fabric 200.3B85]0
CB12-1F R Beam 4PB 230] 380 342 4270 4576 916 33.09345138 31 210 414} 981.25 127.17|CFRP 228 490 0.012 2 61 oK epoxy 1 0.18 203 36.54 223 Rupture of fabric 204.045o
CB13-2F R Beam 4PB 230] 380 342 4270 4576 916 33.09345138 31 210} 414} 981.25 127.17|CFRP 228 490 0.012 2 61 oK epoxy 2 0.18 203 73.08 263 Rupture of fabric 240.645|0
12|%28asce%291090-0268%282003%297%3A4%28292%29 "Flexural Behavior of ROC Beams Strengthened with | 2003|CB14-2F R Beam 4PB 230 380 342 4270 4576 916 33.09345138 31 210 414 981.25 127.17{CFRP 228 490 0.012 2 61 0K epoxy 2 0.18 203 73.08 270 Rupture of fabric 247.05]0
SM2 R Beam 4pB 320 160 110 1000 1100 260| 27 36 200 640 226.08 226.08)CFRP 235 3510 0.015 2 37 0K 1 1 300 300 132 debonding fallure at the adhesive-concrete Interface. 27.72 o
SM4 R Beam 4PB 320] 160 110 1000 1100 260 27 36 200 640| 226.08 226.08|CFRP 235 3510 0.015 2 37 0K 1 1 300 300 156 debonding adhesive concrete Interface 32.76 o
SM5 R Beam 4PB 320 160 110 1000 1100 260 27 36 200 640 226.08 226.08|CFRP 235 3510 0.015 2 37 oK 1 1 140 140 144 debonding fallure at the adhesive-concrete Interface. 30.24 o
513 R Beam 4PB 320 160 110 1000 1100 260 27 36 200 640 226.08 226.08]CFRP 235 3480 0.015 2 45 oK 1 1 300 300 156 FRp debonding 32.76 o
5T4 R Beam 4FB 320 160 110} 1000 1100 260 27 36 200 640 226.08 226.08|CFRP 380 2940 0.008 2 48 0K 1 1 300 300 156 FRp debonding 32.76 o
6|%28asce%291090-0268%281997%291%3A2%2863%29 "BERAVIOR OF PRECRACKED RC BEAMS STRENGTHEN 1997 |MM5 R Beam 4PB 160f 320] 270 1700 2100 260 27 36 200 640| 401.92 401.92|CFRP 235 3510 0.015 2 37 oK 2 1 150 300 260 FRp debonding 119.6 o
Al-l R Beam 4FB 100] 100] B89 762 812 152 30.8 42.2 200 420] 71.255 71.255]CFRP 230 3790 0.015 oK 1 0.615 51 31.365 27.9 Cfrp debonding from surface of concrete 4.6035 [¢]
Al-l R Beam 4PB 100 100 89 762 812 152 30.8 42.2 200 420 142511} 142.511|CFRP 230 3790} 0.015 oK 1 0.615 51 31.365 40.2 Cfrp debonding from surface of concrete 6.633 4]
AZ-l R Beam 4FB 100 100 89 762 812 152 30.8 42.2 200 420] 71.255 71.255|CFRP 230 3790| 0.015 0K 2 0.615 51 62.73 31.4 Cfrp debonding from surface of concrete 5.181 0
A2l R Beam 4PB 100 100 89 762 812 152 30.8 42.2 200 420] 142.511| 142.511|CFRP 230 3790| 0.015 oK 2 0.615 51 62.73 44.5 Cfrp debonding from surface of concrete 7.3425 0
Al R Beam 4PB 100] 100 89| 762 812 152 34.6 53.3 200 420] 71.255 71.255|CFRP 230 3790 0.015 : oK 3 0.615 51 94.095 39 Combination of debonding and concrete separation 6.435 0
Ad-ll R Beam 4PB 100 100 89| 762 812 152 34.6 53.3 200 4201 142511 142.511|CFRP 230 37590} 0.015 oK 3 0.615 51 94.095 48 Combination of debonding and concrete separation 7.92 0
Ad-) i Beam 4PB 100 100 89| 762 812 152 34.6 53.3 200 420 71.255 71.255|CFRP 230 3790 0.015 0K 2 0.615 76 93.48 36.8 Combination of debonding and concrete separation 6.072 0
Ad-ll R Beam 4PB 100 100 89 762 812 152 34.6 53.3 200 420] 142511] 142.511|CFRP 230 37590 0.015 oK 2 0.615 76 93.48 52.5 Combination of debonding and concrete separation B8.6625 0
AS-| R Beam 4PB 100} 100 89 762 812 152 346 53.3 200 420] 71.255 71.255|CFRP 230 3790 0.015 OK 1 0.615 102 62.73 35.2 Combination of debonding and concrete separation 5.808 0
ASL R Beam 4PB 100} 100 89| 762 812 152 34.6 53.3 200 420} 142.511] 142.511|CFRP 230 3750 0.015 OK 1 0.615 102 62.73 48.9 Combination of debonding and concrete separation 8.0685 0
11|%28asce%291090-0268%282004%298%3A3%28229%29 "gffect of Carbon-Fiber-Reinforced Polymer Laminate 2004 A6 R Beam 4PB 100] 100 89| 762 812 152 32.7 47.7 200 420] 71.255 71.255|CFRP 155 2400 0.014 0K 1 1.19 51 60.69 34.8 Combination of debonding and concrete separation 5.742 o









