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Abstract

Effect of Nanoparticle on concrete permeability in water tanks
Gholamhossein Behzad nazif

Construction of concrete reservoirs in urban and rural water distribution has a valuable role.
Meanwhile permeability is more important than strength in hydraulic structures with water pressure
affect. Mostly, to prevent water pollution in these kinds of reservoirs, chlorine is used for disinfecting
water and according to permeability of chlorine in concrete, this procedure will lead to corrosion of
bars. By consideration of this phenomenon, the issue of preparing reservoirs safe versus the permeable
factors in concrete is very important. Generally, the permeability of concrete is affected by many

factors such as the amount of cement paste, type and size of the aggregates, admixtures and...

Commonly, additives are used for sealing the concrete in these kinds of structures. In recent years,
much effort has been devoted to Nano materials research and there has been a growing acceptance of
these kinds of additives. The density can be increased by using of nanoscale materials in concrete and
this will lead to increase the density of micro- nanostructures which forming concrete and finally the
mechanical properties of concrete. According to the great influence of Nano materials for improving
the properties of concrete, in this thesis, the use of Nano materials for reducing the permeability of the
concretes which are used in the construction of concrete reservoirs is practically studied. For this
investigation, 144 concrete samples of 16 concrete admixtures with different percentages of Nano
Silica and Copper oxide had been tested in various tests such as slump, specific gravity, compressive

strength and permeability.

The results shows that the concrete samples containing nano-silica had better performance and higher
strength and 42-days concrete samples containing 5% silica with the 361 kg/m? cement content had the
best strength and also the concrete permeability will be improve significantly with the increases of
cement and concrete age. The best result of reduced permeability has been achieved with 3% nano-
silica and 361 kg/m® cement content. In this concrete admixture, permeability had been reduced about
82% in comparison with a control sample at 42 days of age. Also Nano-silica had better performance

to improve the permeability properties of concrete in comparison with Copper oxide.

Keywords: Nano material, Concrete reservoir of water, Permeability of concrete
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