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ABSTRACT

This study aims at predicting structural behaviors of RC (Reinforced Concrete) beams retrofitted with hybrid FRPs
(Fiber Reinforced Polymers). Toward this goal, structural analysis for the RC beams retrofitted with hybrid FRPs are
performed and validated using existing experimental data. For the analysis, failure models due to debonding of FRPs
and concrete separation are implemented within FE (Finite Element) model, based on Smith and Teng, model, and
Teng and Yao model, respectively. Nonlinear material and geometrical effects are also included in the analysis. The
suggested modeling approaches are able to predict structural behaviors of RC beams retrofitted with hybrid FRPs
similar to the experimental data, however, a numerical model needs to be developed in order to predict failure
strength of RC beams retrofitted with hybrid FRPs accurately.
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Smith and Teng's model (2002):
V:]b,end =n I/r (2)

Teng and Yao's model (2005):
I/db,s = V::+ I/p+81'«,e I/s (3)
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Table 1 AtEE FRPS 28X

CFRP GFRP

Elastic modulus (MPa) 23x10° 7.06x10*
Strength/unit length (N/mm) 502.13 558.29
Fiber thickness (mm) 0.11 0.34
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Control beam CONTR
CFRP-CFRP layer CcC
2 layered CFRP-GFRP layer CG
FRPs GFRP-CFRP layer GC
GFRP-GFRP layer GG
3 layered CFRP-CFRP-GFRP layer CCG
FRPs GFRP-CFRP-GFRP layer GCG
GFRP-CFRP-CFRP layer GCC
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model, 283 Teng

and Yao model ©|&38}o] A A oA F=3§ 23

Ao BAFEE =538k Table 33} .
Table 3 AFEE ZEE LT
AEAE | FAAE (KN)
Oehlers' model - 23.94
Smith and Teng model - 3592
CC 2224
CG 44.07
GC 44.07
Teng and Yao model GG 7292
CCG 21.35
GCG 30.93
GCC 21.35
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