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Limestone

Chemical composition

powder Rice husk ash Wind ash Microsilis Cement (%) of the amount
8.20 89.90 55.9 93/86 21/32 Si O,
1.53 0.46 27.8 1.32 3/83 Al, O3
0.96 0.47 7.09 0.87 2/98 Fe, O
71.39 1.01 3.95 0.49 62/02 CaO
1.27 0.79 0.97 3/44 Mg O
0.31 0.12 Na, O
4.50 1.55 1.01 0.73 K,O
0.53 SiC
0.34 C
0.16 P,0;
0.33 0.10 2.09 SO;
0.04 Cl
2.25 0.44 TiO,
0.09 V,05
0.10 CO,
0.14 0.2 MnO
2.45 0.05 P2 05
+<LLD S
16.18 Mn
0.47 Other compounds

Table 1. Analysis of the chemical composition of the materials used
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Figure 4. Compressive strength diagram of samples at different
ages in chloride environment
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Table 2. Results of fresh concrete tests
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(Ohm-cm) resistance corrosion rate

< 5,000 Very much
5,000 - 10,000 very
10,000 —20,000 Medium to low
> 20,000 little

Table 2 classification of concrete based on electrical resistance
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Abstract:

In recent years, nanotechnology has attracted the attention of many scientists and researchers, which is due to
the use of nanoscale particles and their unique physical and chemical properties. On the other hand, cement
is a material that binds concrete components together and is widely used in construction projects. As a result,
the use of nanomaterials in the production of cement and concrete can improve civil infrastructures, because
the lifespan of structures and mechanical resistance are determined by infrastructures and mass transfer on a
nano scale. On the other hand, the concrete industry also takes into account its needs in terms of strength,
resistance, high efficiency and durability, as well as the problem of corrosion of reinforcements in concrete
due to the penetration of chlorine ions, which is one of the biggest challenges of stability and durability in
reinforced concrete structures is one of the important users of nanostructure materials. Self-compacting
concrete (SCC) is known for its outstanding characteristics such as superior mechanical and durability
properties. Corrosion of rebar due to penetration of chloride ions in the reinforced concrete elements is of
particular importance. Therefore, this issue in the SCC must be investigated. Pozzolanic materials could be
used in the SCC to increase the resistance of concrete against chlorine ion penetration. In this research,
effects of pozzolanic materials including micro silica, nano silica, fly ash, rice husk ash, as well as limestone
powder on the mechanical and durability characteristics of self-compacting concrete placed in chloride
environment have been studied. To check the performance of the above mixtures, properties such as
compressive and bending strength, water absorption, expansion and contraction value, electrochemical
corrosion potential, ultrasonic, chlorine ion penetration and electrical resistance of the samples located in the
environmental conditions of ordinary water and destructive saline with 3% salt It has been evaluated for 180
days. Based on the results obtained from research and experiments, nanosilica improves the mechanical
properties of self-compacting concrete, such as durability and compressive and bending resistance against
corrosive environments. It was observed in designs containing nanosilica and pozzolanic materials, the said
samples have better properties than samples with nanosilica alone. In the meantime, the design containing
nanosilica and microsilica showed the best resistance results in addition to the durability of concrete
compared to other samples in the conditions of a destructive salt environment, and among the pozzolans that
are used in this research, rice paddy husk ash is the most sensitive. against contraction, which is very
important. The use of nanomaterials in the production of cement and concrete can improve civil
infrastructures, because the lifespan of structures and mechanical resistance are determined by infrastructures
and mass transfer at the nanoscale. On the other hand, the concrete industry also considers its needs in terms
of strength, resistance, durability and high efficiency, as well as the problem of corrosion of reinforcements
in concrete due to the penetration of chlorine ions, which is one of the biggest challenges of durability and
stability in reinforced concrete structures, one of the most important users is the structure of nano materials.
The results show that nano-silica increases the mechanical and durability characteristics of self-compacting
concrete. Moreover, the SCC containing combination of nano-silica and pozzolanic materials has better
properties than the one containing nano-silica.
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