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EXPERIMENTAL STUDY OF SHEAR BEHAVIOR OF CFRP-STRENGTHENED
REINFORCED CONCRETE DEEP BEAMS
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Received: /5 March 2023 This article aims to study the behavior of deep reinforced concrete beams

Received Revised Form: 15 March  strengthened with carbon fiber reinforced polymer (CFRP) sheets. The

2023 ) variables studied include the CFRP strengthening configurations and the

Accepted: 2 April 2023 shear span-to-effective depth ratio (a/d ratio). A total of six deep reinforced
concrete beams with cross-sectional dimensions of 200 mm in width, 2400
mm in length, and 450 mm in depth are investigated. Among these, two
beams are control samples (without strengthening), and four beams are
strengthened with CFRP sheets. The strengthened beams are divided into two
categories: beams strengthened with full-section strip reinforcement and
beams strengthened with U-wrap reinforcement. The test results show that
external strengthening with CFRP sheets significantly enhances shear
capacity compared to the control beams. The method of full-section strip
reinforcement provides higher load-bearing efficiency than U-wrap
reinforcement. This is because U-wrap reinforcement results in debonding
between concrete beam and the CFRP sheets.
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reinforced Polymer, CFRP) [10-14] dnangviia 14U WUy
W wuussie Wudu Ingvliauuuney (Sheet) [15-20] M
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2.1 anantfadan
Sapmanildlueddodd 4 Ussaw 18ud usiuwod-
wesiaduloa1suau (CFRP sheet) A TA1UMUNYDIUKY
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Mansedn 2 drunaunudnsidiuveslnanwuzii 19
dmiuiiinanuduiliiduloweiumds auuinsgiu (150
527) [23] waznoun3ai i dunsunIanaudnsa (Ready
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Strain Gauges
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Wz (brittle failure) Wawssuiisuivaunisviuneig
sunsadeulaelduuudiandlasein ACI318-14 va9ATY
AUAUATASMIIEI a/d Wiy 1 uay 2 fldviidy 535.5
waz 318.2 Aladafu muddu Saiidrrnimanisnadau
43% uag 2% Mua1ey wansliiuInaun1senn ACI318-14

P

dAuUannAulafigunuUNINISAABY FINANIINAFDUT

v 1Y a

ladaruaennaesnuauiIdeass Liu et al. [25] @131
woAnssumATAmeousedn esnnnsaufdanisuen
froulszans arelunsadeuldiuszdns armuinndd
wsedmIailinmsIvRldJunsidTRwuu e

AMSTUAUNMESUANFINONTIEIY a/d iU 1 ATUN

o¥

o

wSuidaguuuudag (ALU) wazuuusauifiy (A1S) fidnidn

UTINNGWTU 1096 wag 1142 Alaiidiu mud1du Feilen

VALY 17% kA 22% AUaTeU

doamu | sesuanirausn ﬁflwﬁ'nmsv‘m ﬁwﬁnusivgn ASHIUAD 0 sUnuumadesy
(kN) o 9AATIN GG ﬁqwﬁ’nusﬁqngaqm
(kN) (kN) (mm)
Al 150 925 934 10.6 nsideguseusudou
ALU 180 - 1096 9.2 nsideguMmeuLsIou uagnvgadeuvetuNy CFRP
A1S 120 - 1142 121 nsidegumeusadou uasnsvgaaeuvetuky CFRP
A2 170 289 324 10.4 nsidugumeunsulou
A2U 100 466 478 8.2 nsidegumeusaudou uasnsvigaaeuvetuky CFRP
A2S 70 517 806 20.8 nsidegUMmensuANSavesnunIn
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defudumuniuau (A1) dwsuauitadumdsls
wuirfigansnveuvdniasuluaiu ludiuvesauiliady
M&ssnIEI a/d Windy 2 auiliasumdegduuudag
(A2U) HaZUUULOULAL (A2S) ﬁﬂfmﬁfﬂmmﬂﬁqmmmuas
ﬁmﬁ’ﬂmiﬁqﬂqaqﬂ WinAu (466, 517) Aladidu way (478,
806) Alatlfu ARy %aifmﬁﬂvﬁnﬂﬁ'qmmwml,ax
ﬁmﬁ’ﬂminﬂqqqmﬁﬂ'nﬁu"ﬁyu (61%, 47%) uay (79%,
148%) mudndu Watitsuiumuaiuay (A2)

INNANINAFBURAAIIIIIT JULUUNISETUANEY
wuusausisdiigeninnuuiglunsasdiu a/d Wewhe
auiiiasuidnuuuauduiinsgadeuveuiunedesia
Fudulonfueuiiiininaiiieasuiduuudg fawans
naaeuiildtinuaenadosiunanisyaaeuves Mohamed

[26] Way Hason et al. [27]

3.2 AaNWAZNITIVA
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WsATLAA USaRanansmuuInasudsianeunsn antu
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selilos sannmsananslufegasesiu Aiguit 6(n) uas
6(9) ludrwmesmufiiasuidwowiunedwesasudule
9 AU ALU, A1S waz A2U astinsesdnasudumilouiy
ATUAIUAY deussnseiufiuanniy sesdraiosannuss
douazfiamniafiunntu silfAanisgadeuvesusune
Swediasudulefisuansesdnvewsadoududuld Tne
nsvgaseuewHy CFRP aztdunisvigaaouuuuliilsled
il anil 9wo9A1U @qu*dﬁ' 6(%), 6(A) uaz 6(’) AIUAIAY
widnsuau A2S fdnuwaznnsivhlaoussdaiineunind
USafananeany (Flexural compression failure) lesan
A A2S Lunsldudunedwesasuduloasueuiivin
AAOAYINTBLILRRU YA NansalunsSuLsuRou
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O R
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Y Y
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woAnssunsfuusadeuiAinwiusenousae anuduius
FENINUTINTLIIUALAITUBUFD LAY aNwenITIUR tneidl
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sUnuunsiaiud ug Ludu sauluds nsuseyndld
wuuaewFenswanaun i usngAnTsuAuEnTLasy
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