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Deflection Prediction (ACI)

- Elastic procedure.

- Effective moment of inertia ( Ie ).
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90011175012.70
10001227509.53
12501197506.35CFRP
6204080019.05
6904080012.70
760408009.53GFRP

Guaranteed tensile 
strength, (MPa)

Modulus of 
elasticity, (MPa)

Nominal 
diameter, 
(mm)

Rebar 
type
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Straight arrangement

Helical arrangement
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ρf = 0.00432

ρf = 0.00772

ρf = 0.0391

ρf = 0.00688
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0.50.250.190.50.150.09Coefficient βd

0.01160.006480.002860.03910.007720.00432Reinforcement 
Ratio, ρf

BC3BC2BC1BG3BG2BG1Beam Series

CFRPGFRPRebar Type

Deflection of FRP RC Beams
Al-Sunna, Pilakoutas, Waldron, Al-Hadeed

Experimental Results

0.320.150.120.410.120.07Coefficient αb
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Beam BG2a
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Beam BC2a
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- More research work is required.

CONCLUSIONS

- The original Branson Equation for Ie underestimates 
deflections of FRP RC.

- The modified form of the equation for Ie, as proposed 
by ACI 440.1R-03, is not fundamentally sound.

-A more general form is proposed where:

* The reinforcement ratio is introduced as a variable.

* A reduction factor is introduced to Icr.
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