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ABSTRACT 

 
Flexural reinforcement of reinforced concrete beams with composite materials is one of the most common 

methods of structural reinforcement. Composite materials have several advantages such as ease of 

implementation, easy access, relatively low cost, increased bearing capacity, low weight, etc., but despite all 

these advantages, the use of these materials also has disadvantages, which can be Premature and sudden 

bending failure in beams reinforced with these materials, which occurs due to premature rupture of composite 

materials or even deterioration of the joint area due to lack of attention to the stability of epoxy adhesive from 

the concrete surface in the tensile zone of the beam, noted. In this paper, by designing a computational program 

with Abacus software, 7 examples of reinforced concrete beam reinforcement design with GFRP rebar by near-

surface installation method (NSM) and its integration with various FRP sheet enclosure cases taken from a This 

is a laboratory study, an attempt was made to prevent premature failure of the reinforced beam and to be able to 

use the maximum capacity of GFRP rebar. It is noteworthy that in modeling this reinforcement design with 

composite materials, the effect of ultimate adhesion resistance and failure or deterioration of epoxy adhesive 

between NSM rebar and concrete surface is important, so in this modeling of the joint area which is epoxy 

adhesive modeling and its behavior Has been examined. The use of this reinforcement method with four NSM 

rebars and FRP sheets increased the final bearing capacity by more than 616 compared to conventional 

reinforced concrete beams. 
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 چکیذه
 یايهضا یداسا تيتاؿذ. هلالح واهپَص یػاصُ ه تيتمَ یسٍؽ ّا ييتشاص هتذاٍل تيتتي هؼلح تا هلالح واهپَص یشّایت یخوـ یهماٍم ػاص

تاؿذ، اها ػلشغن  یه شُیٍصى ون ٍ غ ،یتاستش تیظشف ضاىیه ؾيافضا ي،يیًؼثتاً پا ٌِيآػاى، ّض یهاًٌذ ػَْلت دس اخشا، دػتشػ یهتؼذد
دس  یؿىؼت صٍد ٌّگام ٍ ًاگْاًی خوـ تَاى تِّن هی تاؿٌذ وِ اص خولِ هی یثيهؼا یهلالح داسا ييا یشیتىاسگ ضیا ًيهضا ييا یتواه

اص ػذم تَخِ تِ  یاتلال ًاؿ ِیصٍال ًاح یحت ايٍ  تيصٍدسع هلالح واهپَص یختگیؿذُ تا ايي هلالح وِ دس اثش گؼ یتیشّای هماٍم ػاص
عشح سيضی يه تشًاهِ ی  داديافتذ، اؿاسُ ًوَد. دس ايي همالِ تا ا یه فاقتتي دس ًاحیِ ی وــی تیش ات اص ػغح یچؼة اپَوؼ یذاسيپا

 # NSMٍ$تِ ػغح  هيتِ سٍؽ ًلة ًضد GFRP لگشدیتتي هؼلح تا ه شیت یًوًَِ عشح هماٍم ػاص 7هحاػثاتی تا ًشم افضاس آتاوَع، تؼذاد 
 شیتا اص ٍلَع ؿىؼت صٍدسع ت ذياػت، تلاؽ گشد یـگاّيآصها الؼِهغ هيوِ تشگشفتِ اص  FRPٍسق  یادغام آى تا اًَاع حالات هحلَسؿذگ

عشح هماٍم  ييا یاػتفادُ ًوَد. لاتل روش اػت وِ دس هذلؼاص  GFRP لگشدیؿذُ خلَگیشی ؿَد ٍ تتَاى اص حذاوثش ظشفیت ه یهماٍم ػاص
 یه تیاّو یٍ ػغح تتي داسا NSM لگشدیي هیت یصٍال چؼة اپَوؼ اي یٍ خشات یچؼثٌذگ يیهماٍهت ًْا شیتاث ت،يتا هلالح واهپَص یػاص

 يياػتفادُ اص ا ، لزا دس ايي هذلؼاصی ًاحیِ اتلال وِ چؼة اپَوؼی هی تاؿذ هذلؼاصی ٍ سفتاس آى هَسد تشسػی لشاس گشفتِ ؿذُ اػت.تاؿذ
" 60اص  ؾیظشفیت تاستشی ًْايی ًؼثت تِ تیش تتي هؼلح هؼوَلی ت ضاىیػثة ؿذ تا ه FRPٍ ٍسق  NSMهماٍم ػاصی تا چْاس هیلگشد سٍؽ 

 افضايؾ پیذا وٌذ.
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