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Shear Deformation Characteristics of Concrete Beams
Strengthened with Steel/FRP Bar
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ABSTRACT

This paper deals with the shear deformation charateristics of concrete beams strengthened with
steel/FRP Bar. Applying the shear behavioral model based on shear deformation compatibility to RC
beams tested by Ahmed K. El-Sayed et al.(2006), their transverse deformation in the web are
calculated at ultimated loads after decoupling the shear carried by arch action in each beams.
The calculated transverse deformation at ultimated loads are nearly same for the different
reinforcement ratio. From these results, the temporary transverse deformation limit criterion is
deduced. Using the proposed temporary limit criterion, the shear strength of concrete beams
strengthen with FRP Bar tested by Ahmed K. El-Sayed et al.(2006) is predicted. These predicted
values are compared with the measured values and the results are also compared with the
current ACI and JSCE equation. The proposed method predicts the ultimate shear capacities
more accurately than the equation of ACI and JSCE code. The predictions by the ACI and JSCE
code are founded to be very conservative.
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I)Compression force path assumed

[

) Web shear element

—— < Eguilibrium of concrete >
fi =(1l-a)v(tand + cotd) - f;
fr =(l-a)vtanf - f,

fi =(0-a)ycotd - f
v=VIib.:z,)
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where,

(- < Stirrup stress >
potfo=(1-@a)vianh ~ f,

p. S, =(l-a)yan@ - 0.5/
P.Sfyy=(l-a)y 1anb -0.5f
O=(1-a)vtanf - 0.5

(5)
t6)
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[Calculate £, f..from Eqs{5).(6)]
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Calculate f,. &,
from Eqs (2),(10)
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Calculate

—— < Constitutive laws > re from EqS(Z) “0)
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