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Analytic Approach to Fiber Reinforced Composite
under Cyclic Loading
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ABSTRACT

Recently, large efforts have been made to develop and understand the behavior of Fiber
Reinforced Concrete. As in the static loading cases, many researches have been done. However, a
few studies have been conducted in cyclic behaviors of FRC. The main objective of the present work
is to investigate the cyclic behavior of fiber reinforced concrete with theoretical method. First, cyclic
constitutive relations which describe the crack bridging stress considering non-uniform interfacial
bond degradation in short randomly oriented fiber reinforced matrix composites under uniaxial cyclic
tension were considered. A cyclic degradation model of single fiber based on micromechanics also
taken into consideration. As an example, fatigue analysis for ECC with PVA fiber was conducted
using proposed equations. Results shows that proposed method can establish a basis for analyzing

cyclic behavior of fiber reinforced composites.
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Fig. 1 Interfacial bond strength distribution of fiber in cyclic loading
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Fig. 2 Fiber pull-out Force in Cyclic Loading of Fig. 3 Normalized pull-out force in cyclic loading of

PVA fiber with diameter 0.lmm
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Fig. 4 Numerical analysis results for fatigue tension
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(b) Fiber stress states at final loading

Fig. 5 Stress distributions of fibers at crack plane
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