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Experimental Verification of Reinforced Concrete Beam with FRP Rebar
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Abstract

The wuse of fiber reinforced polymer (FRP) composites is significantly growing in
construction and  infrastructure  applications  where  durability under harsh  environmental
conditions is of great concemn. In order to examine the applicability of FRP rebar as a
reinforcement in flexural member, flexural tests were conducted. 12 beams with different
FRP materials such as CFRP, GFRP and Hybrid FRP and reinforcement ratio were tested
and analyzed in terms of faillure mode, moment—deflection, flexural capacity, ductility index
and sectional strain distribution. The test results were also compared with the theoretical
model represented in ACI 440.1R06. Test results indicate that the flexural capacity of the
beams reinforced by FRP bars can be accurately predicted using the ultimate design theory.
They also show that the current ACI model for computing the deflection overestimates the
actual deflection of GFRP series and underestimates the deflection of CFRP series.
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CFRP reinforced beam
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Detail of | Effective | Reinforce | Balanced = 34 otk
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ent (mm) ratio ent ratio Eﬂ—x H'/] tﬂ Og_‘ é;ﬁ O]— ] -,40}04 Eﬂ'ZH %—Ool—oﬂ
C2-10 ®10mm+3 245 0.0031 HAIZA )RS Ax|slHon, A Zolo| tjg Z3g
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G2-10 olom2 | 245 | 00031 o2 F plo ZATE AoAE FASItE WA
G310 10nm#2 %5 00046 LVDDE B F¢Fe} A¥e=Re 167 113 AA
zﬁig Glass Egmmi 2%4?35" 23{0)?; 0.001689 o Axjste] A@A o] WAF LS G3IGh Table
- filid 5] X
o SHHERA Ol ERAAS W SalMe Bz
G216 Pl6um<2 ) 00079 2914 SERREAER] R B el B
GI-19 oloml | 2405 | 00056 2 AFE AGAC ALY G ALY Aol 22
H2-10 s 10+ %5 0.0031 ZE e §53 4 QEE FERAU ML 2
arbon - " . _
H3-10 Glass G10mm=4 24._) 0.0046 0.006936 34:]}_].70]']! = @ﬁ]ﬁ}ﬁigfﬂ, %i}é%q_ %aﬁ%—% =
H4-10 104 %5 0.0062 . )
et B AAH] BATS AMESS HAIE A8A=
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Table 3 Test results
Specimen Ultimate Moment Mn(kNmm) Deflection at peak point(mm) Ductility Failure
pe Experiment Theory E/T Experiment Theory E/T Index Pattern
C2-10 46,822.5 47.49.2 0.986 23.1 19.768 1.1686 1.645 F-Cl1
C3-10 67,324.0 55,69.2 1.218 272 20.044 1.357 12132 F-C
C4-10 94,1535 62,032.6 1518 335 21.739 1541 1194 F-C
G2-10 19575.0 28,881.0 0678 165 24.126 0.6839 2.27127 F-P2
G3-10 28575.0 34,495.8 0.828 182 24133 0.754 1.4011 F-C
G4-10 46,3815 39,0055 1.189 233 30.075 0.7747 1.7167 F-C
G3-13 51,0750 42,6454 1198 32 27.05 1.183 12 F-C
G2-16 55,800.0 42,400.2 1.316 215 29.674 0.9267 1.2873 F-C
G1-19 34,2045 36,2714 0943 19 25.323 0.7503 1.5263 F-B3
H2-10 21,5045 199484 1579 214 23.131 09252 17757 FB
H3-10 31,3465 29,922.7 0914 444 13.881 3.1987 1.0586 F-B
H4-10 40,713.0 39,8969 0.870 35.2 13.624 25837 1.2784 FB

1; concrete crushing failure mode, 2; FRP pull-out, and 3; concrete crushing and FRP rupture occur simultaneously
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