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Abstract—To decrease the amount of cement in concrete
supplementary material are used. For this purpose silica
fume is replaced by 0%, 5%, 7.5%, 10%, 12.5%, 15% & 20%
by the mass of cement. Water binder ratio is taken 0.42 for
M-35 grade of concrete. Various tests were conducted in the
research which showed the results of the same percentage at
the different of 0% 5%, 7.5%, 10%,12.5%, 15%, & 20% for
the time period of seven and twenty eight days curing as a
substitution of cement by micro silica on compressive
strength, bending strength, split tensile strength. The
optimum strength occurred when when 12.5% replacement
of cement with micro silica.

Keywords: Silica Fume, water cement ratio,
compressive strength, flexural strength, tensile
strength

1. INTRODUCTION

Now a days Cement is becoming a limited supply in the
entire world because of its rising demands day by day. The
construction behavior have enlarged in more or less all the
rising countries of the world. At present improving the
superiority and standards of the property of concrete as a
building material. Usually fly ash and micro silica or the
mixture of mutually is added to concrete as a pozzolana
material to improve the properties of concrete. The use of
micro silica as a pozzolana material has enlarged in
current years. They enhance the property of both fresh and
hard concrete like durability, strength, permeability and
compressive strength, bending strength and tensile
strength. Micro silica has a property that it behave as a
pozzolana as well as cementious material.. Due to huge
surface area micro silica gets densed jam-packed in the
adhesive of cement and NCA sinking the partition
consequence in the changeover zone between the adhesive
and aggregate. Micro silica increase the durability and
strength of concrete

2. MATERIAL USED

2.1 Cement: Portland Pozzolana cement (PPC) is used in
this research work.

.2.2 Sand: Sand is available near Narmada River. This
sand is used for the above research work.

2.3 Natural aggregate: 20 mm natural coarse aggregate
is used having a specific gravity of 2.72..

2.4 Silica Fume (Micro Silica): Micro silica is a result
se of high-purity quartz with coke in stimulating arc
furnaces in the manufacture of silicon and ferrosilicon
alloys: Chemical Composition of micro silica is as follows

Table 1: Chemical composition of micro silica

Properties Observed value
Silica oxide 91%-97%
Aluminium tri oxide 0.7 -3.1%
Ferrous Oxide 0.4-0.9%
Magnesium Oxide 0.5-1.2%
Calcium oxide 0.2-0.7%
Potassium Oxide 0.4-0.8%
Calcium 0.6-1.5%

Loss on Ignition Maximum 1.6%

3. EXPERIMENTAL WORK AND TEST

3.1 Mix Design for M-35 Grade: The proportion of M-
35 grade concrete is calculated as per IS 10262-2009 & IS
456-2000 is 1:2.05:3.20. Water binder ratio is taken as
0.42.

3.2 Compressive Strength Test: The mould is
prepared for cubes used in the compression test having a
size of 0.15mX0.15mX0.15m. After preparing cubes rest on
the compression testing machine and load is applied. After
applying load the value noted from the dial gauge.
Compressive strength determine at 7 & 28 days.
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3.3 Flexural Strength Test: The mould is prepared for
beams used in the bending test having a size of
0.10mX0.10mX0.50m. After preparing beams rest on the
flexural testing machine and load is applied. After applying
load the value noted from the dial gauge. Bending strength
determine at 7 & 28 days

3.4 Split Tensile Strength: The mould is prepared for
cylinder used in the tensile test having a size of 0.15m
diameter and 0.30m height. After preparing cylinder rest
on the compression testing machine and load is applied.
After applying load the value noted from the dial gauge.
Tensile strength determine at 7 & 28 days

3.5 Workability test: In the workability test the slump

value vary from 75 mm to 45 mm.

4. TEST RESULTS
4.1 Workability As shown in below table 2 for different

percentage of micro silica slump value were calculated..

Table 2: Workability Result

Batches % Silica Fume Slump
(mm)
Mix-01 0 75
Mix-02 5 72
Mix-03 7.5 65
Mix-04 10 61
Mix-05 12.5 55
Mix-06 15 52
Mix-07 20 45

4.2 Compressive Strength; The below table shows the
compressive strength for different percentage of micro

silica which is vary from 0%-20%..

Table 3: Compressive Strength Result

4.3 Flexural Strength The below table shows the
Bending strength for different percentage of micro silica
which is vary from 0%-20%.

Table 4: Flexural Strength Result

Mix Design % Silica fume 7 days 28 days

Flexural Flexural

Strength Strength
Mix-01 0 342 5.26
Mix-02 5 3.65 5.41
Mix-03 7.5 3.85 5.61
Mix-04 10 4.02 5.75
Mix-05 12.5 4.45 6.10
Mix-06 15 3.98 5.69
Mix-07 20 3.25 5.30

4.4 Split Tensile Strength The below table shows the
tensile strength for different percentage of micro silica
which is vary from 0%-20%.

Table 5: Tensile Strength Result

Mix Design % Silica fume 7 days Split 28 days Split
Tensile Tensile
Strength Strength
Mix-01 0 2.29 4.48
Mix-02 5 2.46 4.70
Mix-03 7.5 2.69 5.10
Mix-04 10 2.87 5.26
Mix-05 12.5 3.33 5.64
Mix-06 15 2.48 4.60
Mix-07 20 2.23 4.18

5. DISCUSSION ON TEST RESULTS

Mix % Silica 7 days 28 days
Design fume Compressive Compressive
Strength Strength
Mix-01 0 25.97 42.95
Mix-02 5 26.85 44.22
Mix-03 7.5 27.03 44.81
Mix-04 10 27.75 45.70
Mix-05 12.5 29.85 47.18
Mix-06 15 26.18 43.88
Mix-07 20 25.85 43.02

5.1 Workability: From the graph 1 the workability
decreases when percentage of micro silica increases.
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Graph 1: Slump Test for workability (mm)
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5.2 Compressive Strength Test: From the graph 2 it is
conclude that 7 & 28 days compressive strength 14.89% &
9.85% increases when percentage upto 12.5%. After that
strength decreases when percentage of micro silica
increases.
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Graph: 2. Compressive Strength in N/mm?2

5.3 Flexural Strength: It is conclude that 7 & 28 days
bending strength 16.14% & 13.77% increases when
percentage upto 12.5%. After that strength decreases
when percentage of micro silica increases.
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Graph:3 Flexural Strength in N/mm?2

5.4 Split Tensile Strength: It is conclude that 7 & 28
days tensile strength 31.12% & 25.89% increases when
percentage upto 12.5%. After that strength decreases
when percentage of micro silica increases.
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Graph 4: Split Tensile Strength in N/mm?2

6. CONCLUSIONS:

From the above research work the conclusion are as
follows:

1. Workability of concrete decreases as percentage of

micro silica increases.

2. Optimum compressive strength observed when micro
silica replacement is about 12.5%.

3. Optimum split tensile strength observed when micro
silica replacement is about 12.5%.

4. Optimum bending strength was observed when micro
silica replacement is about 12.5%.
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