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1. Introduction

In this paper, our concern is to produce light-weight concrete with using different ingredients in the concrete
mix. Specimens were satisfied the density and strength regulators of structural lightweight concretes. The final
aim is to increase ultimate strength and effects of added Nano-silica and steel fiber on the mechanical behavior.
Nano-silica increases tensile compression and flexural strength with improving the concrete structure (Quercia
et al. 2010). In the other hand, using steel fibers reduces the crack width and parallelize their orientation by
bridging between microcracks (Qing et al. 2007).

2. Methodology
2.1. Modelling scenarios

After weighting of gradients, the cement, leca and perlite mixed properly and then gravels with 50%
containing water added. In mixtures which involve steel fibers, we add steel fibers in this step and continue the
mixing. Finally, after molding the concrete mixture we compress specimens properly and curing step began.

2.2. Finite Element Modeling

In preparing samples, coarse and fine aggregates with a maximum size of 12.5 mm 4.75 mm respectively
were used in accordance to ACI 211. Pozzolanic cement and steel fiber with diameter of 0.02 micron and 50mm
in length were introduced into mixer. For workability purpose, a super plasticizer was applied to fresh
concrete.

3. Results and discussion
3.1. Compression strength

According to tables No 1, 2. adding Nano-silica to mixture No.1 increase 13.5% the 28t ultimate compression
strength.

Adding this amount of Nano-silica to mixture No.9, result in 15.26% increase in compression strength.
Increasing in steel fiber amount in mixtures (No. 2, 10) including 50% and 65% leca, result in considerable.
Increasing in compression strength.

It must be noted, with increasing steel fiber amount, 0.4 to 0.8%, results shows abruptincreasing in strength
at a lower percentage.
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Table 1. Results of Compression strength test related to mixtures with 2% Nano-silica,without steel fiber

f'c (Mpa) 90 Days f'c (Mpa) 28 Days Sample Name Mix Nomber
25.72 23.83 50-50-0-0 1
28.60 27.05 50-50-2-0 2
23.89 22.43 35-65-0-0 5
22.76 20.96 35-65-2-0 6
27.65 25.28 65-35-0-0 9
31.26 29.14 65-35-2-0 10

Table 2. Results of Compression strength test related to mixtures with 2% Nano-silica and steel fiber

f'c (Mpa) 90 Days f'c (Mpa) 28 Days Sample Name Mix Nomber
28.60 27.05 50-50-2-0 2
32.83 30.93 50-50-2-0.4 3
33.23 31.39 50-50-2-0.8 4
22.76 20.96 35-65-2-0 6
24.23 22.16 35-65-2-0.4 7
24.6 21.69 35-65-2-0.8 8
31.26 29.14 65-35-2-0 10
36.09 32.38 65-35-2-0.4 11
37.08 33.95 65-35-2-0.8 12

3.2. Tensile strength
According to table No. 3:

Increasing in steel fiber percentage concrete mixtures which have a different percentage of leca and
perlite cause incredible increasing in tensile strength. It must be noted that in mixture No.6, increasing of
steel fiber content from 0.4% to 0.8% cause negligible change in tensile strength.

Table 3. Results of Tensile strength test related to mixtures with 2% Nano-silica and steel fiber

Tensile strength Tensile strength Sample Mix

Mpa Mpa Name Nomber
90 Days 28 Days

2.45 2.28 50-50-2-0 2
3.16 2.82 50-50-2-0.4 3
3.5 3.45 50-50-2-0.8 4
2.04 1.89 35-65-2-0 6
2.45 2.26 35-65-2-0.4 7
2.38 2.44 35-65-2-0.8 8
2.85 2.65 65-35-2-0 10
3.8 3.49 65-35-2-0.4 11
3.96 3.85 65-35-2-0.8 12

4., Conclusion

1. With increasing in the weight ratio of leca/perlite density increase which leads to higher tensile and
compression strength.

2. Adding Nano-silica in short-term shows higher increasing in compression and tensile strength.

3. In this research, mixture No.12, show optimum mixture design for higher strength.
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