Ol pos (owidg 5o (g8 (3,9,
VP tazmino ATA4 ¥ o,las oo,k 0,90 « ISSN ONLINE: 2588-7122- ISSN PRINT: 2588-6886

Lo Cogii FRP g s0¥gd slao ;Ko U o (oot (5o g inos jLd ) (o y
CFRP s,

" Bolo drwlie (g plo s g plo aumg ! adlowe Lo
Ol ealiom o S olel selail e olBails oyl yas 0uSiiils ojlu awdigee )l ol IS !
(saberi.vahid@gmail.com) | ! ¢l « S olesl celssl e olKisls o) yos  owikigs 00SE3S ¢yl yoe  cwdigee 09,5 ¢ Lokl ™
Ol obioms « S olel selaml g olKisls () pos cwdigee 0uSLiils (ol jas i 09,5 Lol v

B NINTER: . . o . . S . sofy ¥
Q‘)‘o’“ sd.e,.wo g‘sg)l.w‘ db‘ Oli.ua.ﬁ‘b ‘W ..\>‘3 ‘gs““)‘"e(" o.\iwlo ‘U‘)’Q‘: LSMJA.\.Q,A 05; ‘6)-‘5‘5 692....:‘&
QUANY allie 553y g, ARBIYA allie <l 5o ,b)

oS
035 55 5l Sslr ol Lol g lahy adpe (o laojls jo (Bras sl Shis plgieas FRP alas i oslical o5l
iexd 6oy 55kt eizman s FRP (sloo Sloo b i slo s (stios Cogis gy ol ool 5l B il o gl s0Ys sloo S
Ol a a3ln el ol Cas ol Job ez ) 58 Gl G5 )0 CFRP lag s il b 5 wiad s oo Sl cnl Ly o5 oo
J3les 505 b Jae VY B j0 a5 FRP (slas Slo b e gbolie ctos Conglio 5 (5,000 S (ol yial)ly 90 (o) 4 ysliie
el oniodls 3 55 gl b e GFRP (saiges (moman Wlonds 438,515 (958l L as né  Soiliwl Jlos e ABAQUS
ool AFRP & Slie 5l sl e (60Y 58 0 Koo 0505 & jg0 40 oo Ko ol 5 oolazinl &g 10 o 5 Sl (gl a5 aao oo lis gl
cou 51 g aS o ol |, GFRP 3 CFRP (slas Koo b s ablie jl yits woy0 YA JIA sga> 3 cives Ceoglie 155 05,5
s AFRP ablis 5l jis 000 V0 JIY g0 (63 S a5 00,5 solatwl GFRP o Sl 5l el yigy ol 7 )kas ahaiie (53 JS0
3t VIVA 050 50 ed Cadib 4 Glsice sl 2 5k ot CFRP (lagsys b ciend alaiio Cosii &)j90 50 5 9,10 CFRP

Goals Olols
ABAQUS jl58le 5 o tod Caoglia (g IS ¢ ias 518, CFRP 5,5 FRP o S


mailto:saberi.vahid@gmail.com

Ol pos (owidg 5o (g8 (3,9,
YF-) ramio ¥R Y o laid o ylez 0y90 « ISSN ONLINE: 2588-7122- ISSN PRINT: 2588-6886

Investigation the Flexural Behavior of Reinforced
Concrete Beams with Steel and FRP Rebars
Strengthened by CFRP Laminates

Ali Abdollahi *, Vahid Saberi 2", Hamid Saberi *, Abbas Ali Sadeghi *
1 M.Sc. of Structural Engineering, Department of Civil Engineering, University of Eyvanekey, Semnan, Iran.

2" Assistant Professor, Department of Civil Engineering, University of Eyvanekey, Semnan, Iran.
(saberi.vahid@gmail.com)

3 Assistant Professor, Department of Civil Engineering, University of Eyvanekey, Semnan, Iran.

4 Ph.D. Candidate, Faculty of Engineering, Department of Civil Engineering, Mashhad Branch, Islamic Azad
University, Mashhad, Iran.

(Date of received: 19/08/2020, Date of accepted: 13/11/2020)

ABSTRACT

Nowadays, using FRP materials as reinforcing rebars in concrete structures, bridge decks and roads is
common to prevent rusting of steel rebars. The purpose of this study was to strengthen the flexural strength
of the concrete beams with FRP rebars and also to improve the weak beams that were reinforced with these
rebars and reinforced by attaching the CFRP Laminates in the lower part of the beam along its length. For
this purpose, two main parameters of ductility and flexural strength of sections reinforced with FRP rebars,
designed in 12 models and subjected to nonlinear static analysis (pushover) in ABAQUS software and then
the GFRP sample is also subjected to cyclic loading. The results show that to reinforce the beams if these
rebars are used in the absence of steel bars, it is better to use the AFRP rebar because it provides flexural
strength of beam sections about 8 to 18% more than the sections reinforced with CFRP and GFRP rebars
and if the ductility is considered, It is advisable to use GFRP rebar which has about 7-15% more ductility
than AFRP and CFRP sections, and if the weak section is strengthened with CFRP Laminates under cyclic
loading, the flexural capacity can be more than 2.28 times to the nonlinear static analysis (pushover).
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