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Abstract The aim of the present paper is to investigate flexural strength and fracture toughness of a Portland limestone cement paste reinforced by graphene oxide (GO) sheets.  Although cement composites have been widely used worldwide as the main building material up to now, their main features are high compressive strength and low tensile and flexural strength.  Such a brittle behavior is due to pre-existing flaws in the paste.  Recent advances in nanotechnology have led to the production of nanosized particles, which can be used as a reinforcement to prevent the formation and propagation of microcracks at the outset.  As a matter of fact, such particles can control nano-sized cracks before they evolve to micro-cracks.  GO is also included in the category of nano-materials.  More precisely, GO sheets can control the microstructure of crystals developed during the hydratation reaction, by regulating the microstructure as far as the shape of the crystals is concerned.  The effect of GO on the brittle behaviour of a Portland limestone cement paste is here examined.  Firstly, GO is synthesised from natural graphite by using the modified Hummers’ method [1] which consists of three steps: oxidation, purification, and exfoliation.  Then, by employing specimens reinforced with 0.03% in weight of the above GO sheets, flexural tests are performed according to the UNI EN 196-1 standard [2], and fracture toughness is measured applying a novel method, recently proposed by some of the present authors [3,4], that takes into account the influence of the main crack kinking on the fracture toughness value.  The results are compared with those obtained from plain cement paste specimens.
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