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Micromechanical prediction of elastic modulus
of cement-based composites reinforced with steel
microfibers and graphene nanoparticles

Abstract: A new hierarchical micromechanical approach based on the Mori-Tanaka
method is introduced to predict the elastic modulus of cement composites reinforced
with steel microfibers and graphene nanosheets. Effects of graphene agglomeration in
cement matrix, as one of the key microstructures in the micromechanical modeling are
considered. Influences of graphene content, fiber aspect ratio, content, and alignment
on the composite elastic modulus are investigated. For validation, predicted results of
this study are compared with experimental data. Findings show that uniform
distribution of graphene nanoparticles in cement composites containing steel fibers
improves elastic properties. Formation of agglomerated nanoparticles reduces
reinforcing effects of graphene. Based on the micromechanical results, increasing
content and aspect ratio of steel microfibers enhances elastic moduli of the cement
composite. Fiber alignment leads to the maximum achievable elastic modulus of steel
fibers/graphene nanosheets-reinforced cement composites. Modulus of steel
fibers/graphene nanosheets-reinforced cement composites.
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