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[5]. Takahashi Y. and Sato Y. (2003) sl axfllre b aiges ;0 FRP g yi Sluoguas ¥ Jgu

of Ef Fy f’c A’s As nf | tf bf d d h b b dges

(Mpa) | (Mpa) | (Mpa) | (mm2) | (mm2) (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
- --- 371 47/5 | 63/34 573 -- --- --- 50 250 | 300 | 200 FO
0/75 | 230000 | 371 35/8 | 63/34 573 y | 0/167 | 200 50 250 | 300 | 200 Fl1

0/75 | 230000 | 371 40/2 | 63/34 573 y | 0/167 | 200 50 250 | 300 | 200 F2
0/75 | 230000 | 371 39/0 | 63/34 573 v | 0/167 | 200 50 250 | 300 | 200 F3
0/75 | 230000 | 371 50/3 | 63/34 573 y | 0/167 | 200 50 250 | 300 | 200 F4
0/75 | 230000 | 371 50/3 | 63/34 573 y | 0/167 | 200 50 250 | 300 | 200 F5
0/75 | 230000 | 371 49/5 | 63/34 573 v | 0/167 | 200 50 250 | 300 | 200 F6

[6]. Soo Shin. And C.Lee. (2003) 095 axfliro g digoi ;o FRP g yui Gluoguas : F Jgu

of Ef Fy f’c A’s As nf | tf bf d’ d h b PP
(Mpa) | (Mpa) | (Mpa) | (mm2) | (mm2) (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
--- --- 435 18 142 254 | - | - --- 30 220 | 250 150 | R2C
0/75 | 375000 | 435 18 142 254 vy | 0/22 13 30 220 | 250 150 | R20
--- --- 435 18 142 381 | -—-| - --- 30 220 | 250 150 | R3C
0/75 | 375000 | 435 18 142 381 vy | 0/22 13 30 220 | 250 150 | R30
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[7]. Sergio F.Brena. (2003) ogw asdlbo s 4igoi jo FRP gy Sluoguas : O Jgu

of | Ef Fy | fc | As As | nof [ o | bf | & d h b [ o age
(Mpa) | (Mpa) | (Mpa) | (mm2) | (mm2) (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
440 | 35/1 | 142 | 400 || — | - | 38 | 318 | 356 | 203 | .als

0/75 | 230000 | 440 35/1 142 400 vy | 0/165 | 50 38 318 356 203 Al
0/75 | 230000 | 440 37/2 142 400 y | 0/165 | 100 38 318 356 203 A2
0/75 | 230000 | 440 37/2 142 400 0/168 | 75 38 318 356 203 Bl
0/75 | 230000 | 440 37/2 142 400 0/168 | 50 38 318 356 203 B2
0/75 | 230000 | 440 34/3 142 400 0/168 | 50 38 318 356 203 B3

—“| | =

[8]. K. S. Leong. (2003) 4,k axdllre sl aigos ;0 FRP g yui Gluwoguas 1§ Jguo

of Ef Fy f’c A’s As nf tf bf d’ d h b
(Mpa) | (Mpa) | (Mpa) | (mm2) | (mm2) (mm) | (mm) | (mm) | (mm) | (mm) | (mm)

Ligad

- --- 547 39/8 | 157/08 | 235/62 | --- - - 26 120 146 115 Al
0/75 | 235000 | 547 39/8 | 157/08 | 235/62 | y | 0/165 | 107/8 | 26 120 146 115 A2

0/75 | 235000 | 547 39/8 | 157/08 | 235/62 | y | 0/165 | 107/8 | 26 120 146 115 A3
- --- 544 39/8 | 628/32 | 942/8 | --- | --- - 52 240 Yay 230 Bl
0/75 | 235000 | 544 39/8 | 628/32 | 942/8 | y | 0/165 | 215/6 | 52 240 Yay 230 B2
0/75 | 235000 | 544 39/8 | 628/32 | 942/8 | ¢ | 0/165 | 215/6 | 52 240 Yay 230 B3

- --- 552 41 1608/5 | 2412/7 | --- --- --- &3 384 467 368 Cl
0/75 | 235000 | 552 £ 1608/5 | 2412/7 | v | 0/165 | 368 &3 384 5V 368 C2

[9]. M. Valcuende. (2003) oy axdllao sld diges 3o FRP g pi luoguas V¥ Jouo

of Ef Fy f’c A’s As nf tf bf d’ d h b o dges
(Mpa) | (Mpa) | (Mpa) | (mm2) | (mm2) (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
- - 500 | 38/24 | 56/55 | 157/08 | --- | --- --- 28 128 150 100 A-C

0/75 | 165000 | 500 | 39/45 | 56/55 | 157/08 | 1/2 50 28 128 150 100 | A-S1

0/75 | 165000 | 500 | 38/24 | 56/55 | 157/08 | 1 1/2 50 28 128 150 100 | A-SF
- - 500 | 37/31 | 157/08 | 157/08 | --- | --- --- 28 128 150 100 B-C
0/75 | 165000 | 500 | 41/56 | 157/08 | 157/08 | 1 1/2 50 28 128 150 100 B-S1
0/75 | 165000 | 500 | 37/31 | 157/08 | 157/08 | 1 1/2 50 28 128 150 100 | B-SF

[10]. N. F. Grace. (2002) i axdline g digoi jo FRP g ji Wluogas : A Jous

of Ef Fy f’c A’s As nf | tf bf d’ d h b b 43g03
(Mpa) | (Mpa) | (Mpa) | (mm2) | (mm2) (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
--- --- 415 55/2 142 400 | - | - - 38 216 | 254 152 aali

0/75 | 28333 415 55/2 142 400 y | 0/13 152 38 216 254 152 C-1

0/75 | 93571 415 55/2 142 400 1 1/9 152 38 216 254 152 C-2
0/75 | 200000 | 415 55/2 142 400 2 1/3 152 38 216 254 152 C-3
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Jol addllan la diges p @Sl (St > 9 (2 ls Ceoglio gulis 1 4 Jou
Exp 345 - Ebi 345+ Ebi | ISIS s laibenl | EXp | 345-Ebi | 345+ Ebi | ISIS s uibisl | s aiges
74/55 41/78 41/78 41/45 C Y+N+C Y+N+C C+Y FO
79/45 54/51 54/51 54/9 D Y+N+C Y+N+C C+Y F1
85/4 65/52 65/52 66/69 D Y+N+C Y+N+C C+Y F2
94/5 71/74 71/73 72/9 D Y+N+C Y+N+C C+Y F3
88/9 59/09 59/08 60/91 R Y+N+C Y+N+C C+Y F4
97/3 69/69 69/68 72/45 D Y+N+C Y+N+C C+Y F5
108/85 77/30 77129 80/47 D Y+N+C Y+N+C C+Y Fé6
P Lol g bS a4 S Ll Hlme Byl g (Sal cal b ) Jou
345 - €bi | 345+ Ebi | ISIS s luastesl o d5ges
ool p 1/784 1/784 1/7985 FO saly 5
Si5enS WSl g0 llas wo o 100 100 100
ool oy 1/359 1/359 1/3413 Jol 6y FRP L ouds Caysis sl 5
Sl cal s lre Bl ol 0/0695 0/0695 0/0751
o]y 1/436 1/436 1/3851 p95 6y FRP L osds o oiis (sl
Sl cal s lre Bl ol 0/0483 0/0483 0/0528
ool po 1/453 1/453 1/4250 b aigas JS
Sl cal s lre Bl ol 0/150 0/150 0/1642
P39 5990 S W g0d
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Exp | 345-€Ebi | 345+Ebi | ISIS s sl Exp 345 - €Ebi | 345+ Ebi | ISIS o, laike
23/1 18/35 18/35 18/28 C+Y Y+N+C Y+N+C C+Y R2C
31/5 21/96 21/96 20/81 D Y+N+C Y+N+C R+Y R20
34/8 26/54 26/54 26/4 C+Y Y+M+C Y+M+C C+Y R3C
46 28/49 28/49 28/6 D Y+M+C Y+M+C C+Y R30
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Abstract

In this study, to compare and investigate the behavior of RC beams strengthened in bending by FRP
composite with (EBR) method , based on Iran's management issue No. 345 and the ISIS standard of
Canada, as well as the amount of correspondence with the results extracted from 6 different studies an
experimental study carried out by the researchers in the past examined the performance of these
elements. In order to have a quick and accurately verify numerical results of this study, by the
production of a computer program through coding known as the FRP-345 PRO software , the effect of
several parameters changes including: the number of layers, width, thickness and hardness of the
composites, as well as the specific strength of the concrete substrate , Cross-sectional area, yielding
stress and percentage of bending rebars with the consideration and non-consideration of the initial
strain of the concrete (due to the beam weight alone) in the equations of bending sections according to
No. 345 issue during the installation and implementation of the FRP system and the percentage of
compliance with the output the ISIS publication, and at last the practical results, capacity and the state
of failure of the concrete sections mentioned were evaluated. The numerical and statistical results of
evaluations showed that the N0.345 issue and the ISIS standard have a very good agreement on the
numerical results, and with the exception of the few parts mentioned in this research, they use a
relatively similar process in the design, and what was the result of the case studies in this study, it has
been concluded that these publications generally indicate the ultimate capacity of bending sections
with a high safety factors relative to the practical results and further, since 345 issue as well as the
ISIS standard does not consider the debonding of FRP sheets from a concrete substrate in design, in
some cases in practice, the mechanism of ultimate failure of RC beams in bending may not match the
results of these guidelines.
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