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Tensile Properties of Fibers Reinforced Cementitious Materials Modified by
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Abstract: In order to improve the mechanical properties of cementitious materials reinforced with polyvinyl alcohol
(PVA) fibers, graphene oxide(GO) was introduced into cementitious materials reinforced with PVA fibers, and
the effects of GO dosage in the range of 0% —0.05% on the uniaxial tensile properties of the materials were
investigated. The results show that the appropriate GO dosage can effectively improve the uniaxial tensile properties
of the materials, and the initial crack tensile strength, ultimate tensile strength and ultimate tensile strain of the
cementitious materials reaches the maximum value, increased by 26.97%, 31.28% and 23.25% , respectively
compared with the control group without GO at the age of 28 d, when GO dosage is 0.01% . An appropriate GO
dosage can optimize the pore structure, reduce internal defects in the material, facilitate the formation of hydration
products, enhance the density of the material s microstructure, and improve the interfacial bonding force between
the fibers and the matrix, thus enhancing the macroscopic properties of the materials reinforced with PV A fibers.
Key words: graphene oxide; cementitious material; uniaxial tensile property; microscopic property; polyvinyl
alcohol(PVA) fiber
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Table 1 Main chemical compositions(by mass) of cementitious materials

Unit: %
Material SiO, ALO, Fe,O, CaO MgO SO, 1L
Cement 21.70 4.35 3.32 62.53 2.08 2.92 1.62
Fly ash 45.10 24.20 3.11 5.60 2.08 1.78 3.52
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Table 2 Performance index of PVA fibers

Length/mm Diameter/pm Density/(g-m *) Tensile strength/MPa  Elastic modulus/GPa Elongation/ %
2.08 1.21 45.10 24.2 3.11 5.6
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Fig. 6 Mechanical properties of PVA fiber reinforced cementitious materials with different GO dosages
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Fig.7 Compressive damage pattern and flexural multi-seam cracking diagram of specimen GO0. 01 at 28 d
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Fig. 8 Stress-strain curves of PVA fiber reinforced
cementitious materials with different GO
dosages at 28 d
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Fig. 10  Uniaxial tensile properties of PVA fiber reinforced cementitious materials with different GO dosages
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Fig. 11 SEM images of fibers at the section of PVA fiber reinforced cementitious materials at 28 d
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Table 3 Porosity and pore size distribution of PVA fiber reinforced cementitious materials with different GO dosages at 28 d

Pore size distribution(by volume)/ %

Total porosity(by ~ Mode pore-size/

Specimen

volume)/ % nm Harmless hole Less harmful hole Harmful hole Porous hole
GO 27.30 42.65 38.51 33.06 21. 36 7.07
G0.01 24.89 33.52 42.17 37.16 12.01 8.66
G0.03 25.62 35.97 40. 38 39.01 13.06 7.55
G0.05 28.51 42.19 35.53 35.76 21.95 6.76
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Fig. 12 Pore size distribution curves of PVA fiber reinforced
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