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Abstract

In recent years, nanotechnology has attracted the attention of many researchers and scientists to the particles
because of their unique physical and chemical properties at the nano scale. Besides, cement in concrete
attaches the components of concrete and uses widely in civil and construction projects. Therefore, use of
nano materials in cement and concrete industry can improve civil infrastructures. The mechanical strength
and lifetime of structures are determined by infrastructure and mass transfer in nano-scale. In the other side,
concrete industry according to its requirements such as strength, durability, high workability and the need for
preventing rebar corrosive problems in chloride ion condition has made nano technology to be very important
for this industry.

In this study in order to investigate the role of nano-silica in self-compacting concrete (SCC) in corrosive
environment, three main mixes including: SCC concrete, SCC + Nano-silica and SCC + Nano-silica +
pozzolanic material (silica fume, fly ash, rice husk ash and limestone) were made and their results have been
analyzed. The properties of named mixes have been investigated through compressive and flexural strength,
water absorption, ultrasonic, electrochemical potential of corrosion, chloride ion penetration and electrical
resistance of specimens in normal water and corrosive (NaCl3%) environments up to 180 days. Results of
tests show that nano-silica improves the mechanical properties of SCC concrete such as compressive and
flexural strength and durability properties in corrosive environments. The mixes containing nano-silica +
pozzolanic material had better condition against only nano-silica mixes. The mix contains nano-silica + silica
fume showed the best strength and durability results in comparison with the other specimens in corrosive
environments.
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