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Abstract

The main purpose of the current research is to standardize and improve the quality of
mechanical properties and microstructures with the help of manufacturing and characterizing
concretes containing nanoparticles with different diameters in order to innovate the
knowledge of the construction industry. In this experiment, concretes containing silica
particles with different particle sizes and percentages were made and their mechanical
properties were studied in a laboratory. According to the manufacturing method, the silica
particles are homogeneously distributed throughout the cement paste, and even by adding 1%
of silica nanoparticles to concrete, the mechanical properties are significantly increased (the
compressive strength is increased by more than 100%). The results show that the
compressive, bending and tensile strength on the seventh day in concrete containing silica
particles is higher than normal concrete. Thermal gravimetric analysis, scanning electron
microscopy, differential thermal analysis and resistance to water penetration regarding the
structure of concrete containing silica particles and ordinary concrete showed that
nanoparticles and micron particles completely filled the voids and combined CaOH2 It
reduces the hydrates. These mechanisms explained the entire mechanical performance of

concrete with silica particles.
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