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Analysis of FRP-Confined Concrete According to
Lateral Strain History
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ABSTRACT

The proposed method, capable of predicting various stress-strain responses in axially loaded
concrete confined with FRP (Fiber Reinforced Polymers) composites in a rational manner, is
based on the fact that the volumetric expansion due to progressive microcracking in mechanically
loaded concrete is an important measure of the extent of damage in the material microstructure.
The elastic modulus expressed as a function of area strain and concrete porosity, the
energy-balance equation relating the dilating concrete to the confining device interactively, the
varying confining pressure, and an incremental calculation algorithm are included in the solution
procedure. This procedure enables the evaluation of lateral strains consecutively according to the
related mechanical model and the energy-balance equation, rather than using an empirically

derived equation for Poisson’s ratio or dilation rate as in other analytical methods.
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Fig. 1 Axial stress vs. axial strain and volumetric Fig. 2 Curve-fitted and linearized dilation
strain vs. axial strain for confined and unconfined concrete rates to axial strain
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Fig. 3 Predicted responses for CF22-1 by Methods i) Fig. 4 Predicted responses for CF22-1 by Method
i) and iii)
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