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Abstract - This paper consists of an investigation carried
out in the field of Nano-Technology more specifically Nano-
Materials. This investigation involves the smart use of Nano
Materials particularly in conventional concrete forms new
nano-concrete which is defined as Ultra High Strength Nano-
Concrete. Basic ingredients for this nano-concrete are
Graphene, Nano silica, cement, sand, aggregates, and water.
Nano technology is an enabling technology that opens new
possibilities in construction sustainability. A concrete
Produced by replacing a certain percentage of cement with
nano material is called the nano concrete. This paper deals
with the study of mechanical properties like compressive
strength, tensile strength and bond strength of the nano
concrete in comparison with conventional concrete. This
study summarizes the influence of nano-silica on strength
and durability of different grades of concrete with the used
of nano-silica as a replacement of cement
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1. INTRODUCTION

Nano technology is a new emerging area in field of
engineering. Development of nanotechnology in the field of
material science and evolution of advanced instrumentation
have paved way for application of nanotechnology in the
construction field. Incorporation of nano sized particles in
cement composites makes a significant change in structural
and nonstructural properties of cement paste, mortar and
concrete. Nano particles have more specific surface area and
this increase in surface area leads to changes in morphology,
increase in chemical reactivity, structural modification of
cement hydrates and enhancement of the properties of
concrete. The use of nano materials in concrete, results in
stronger and more durable concrete with desired stress-
strain behaviour.

Concrete is the most common material used in the
construction. It is composing material composed of coarse
aggregate, finely powdered cement, fine aggregate and water
with inherent physical, chemical, and mechanical properties.
The use of nano-silica will create a new concrete mixture
that will result in long lasting concrete structure in the
future. Only a small percentage of cement can be replaced to
achieve the desired results. These nanomaterials improve
the strength and permeability of concrete by filling up the
minute voids and pores in the microstructure. The use of

nano-silica in concrete mix has shown results of increase in
the compressive, tensile and flexural strength of concrete.
Nano-silica mixed cement can generate nano-crystals of C-S-
H gel after hydration. These nano-crystals accommodate in
the micro pores of the cement concrete, hence improving the
permeability and strength of concrete.

2. OBJECTIVES

1. Parametric study of limit state design philosophy
for conventional concrete.

2. Modelling various parameters of Ultra High
Strength Nano Concrete in accordance with the laid
conventional design philosophy.

3. Design of Ultra High Strength Nano Concrete
structural components by developed methodology.

4. Comparison of the designs of conventional and ultra

high strength nano concrete structural components.

3. STRUCTURAL MODELS CONSIDERED

According to this invention, there is provided a Ultra-High-
Strength Nano-Concrete Material for enhancing Compressive
Strength, Tensile Strength and Young’s Modulus, the said
material comprises:

Carbon is brittle material with high modulus of elasticity, so
using carbon-parent material -Graphen in concrete mix
design improves the Tensile Strength of Concrete and overall
modulus of elasticity. Also the silicate in the form of Nano-
silica gives the improved chemical reaction between
cementetious materials and enhances the compressive
strength of concrete mix proportion.

A. CEMENT
Ordinary Portland Cement of any desired grades conforming

toIS: 12269-1987 is used for preparing concrete specimens.
The properties of cement used are given in the Table 1.
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Table-1: Properties of cement

Sr. No. Characteristics Value
1 Specific gravity 3.15
2 Normal Consistency 30%
3 Setting Time
a. Initial Setting Time 35 min
b. Final Setting Time 180n

B. Fine Aggregate

The fine aggregate was used in the experimentation was
confirming to IS: 383-1970 specifications fine aggregate
is the main component grading zone- II of IS: 383-1978
was used.

Table-2: Properties of fine aggregate

Sr. No. Characteristics value
1 Fineness modulus 3.88
2 Specific gravity 2.75
3 Water absorption 1%

C. Coarse Aggregate

The coarse aggregate used in concrete is 12 mm size
aggregate and tested as per IS: 383-1970 specification

Table-3: Properties of Coarse aggregate

Sr. No. Characteristics value
1 Fineness modulus 8.21
2 Specific gravity 2.82
3 Water absorption 0.8%

D. Nano-SiO2 has been found to improve concrete
workability and strength, to increase resistance to
water penetration, and to help control the leaching
of calcium, which is closely associated with various

types of concrete degradation.

Table-4: Properties of Nano-silica

Sr. No. Characteristics Value
1 Physical state Powder
2 Particle size 5
3 Specific gravity 1.3-1.32
E. Water

The water, which is used for making concrete,
should be clean and free from harmful impurities
such as oil, alkali, acid, etc. Locally available potable
tap water is used for curing.

4. EXPERIMENTAL WORK

Experimental work was done to compare compressive
strength, tensile strength and modulus of elasticity of
concrete of different grades and with replacement of ordinary
Portland cement with optimum nano-silica concrete. The
comparative study of mechanical properties of conventional
and nano-concrete were studied with optimum nano-silica
concrete.

a) Compressive strength

The compressive strength of concrete is determined after
curing of 3, 7 and 28 days cubes and test results were
obtained for different grades of conventional concrete and
nano-silica.

Table-6: Grades vs Strength

Grades | Conventional | Ultra High strength Nano
concrete
10 14.2 18.46
20 28.41 37.39
30 32.7 42.51
40 47.2 60.03
45 55.38 74.5
60 69.58 88.15
70 76.3 94.83
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Compressive Strength Comparison
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Fig-1: Compressive Strength Comparison

b) Tensile strength

94.83

Determination of tensile strength of concrete is necessary
to determine the load at which the concrete member may

crack. Tests are conducted on casted cylinder at the
7 & 28 days.

age of 3,

Table-7: Tensile Strength

Grades | Conventional Ultra High Strength
Nano Concrete
10 1.2 1.836
20 2.35 3.59
30 3.65 5.58
40 4.81 6.94
45 5.45 8.1
60 7.23 11.06
70 8.4 12.852
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Fig-2: Tensile Strength Comparison
c) Young’s modulus

Young modulus, or modulus of elasticity in tension or
compression, is a mechanical property that measures the
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is applied lengthwise.

Table-8: Young’s Modulus Comparison

Grades | Conventional Ultra High
Strength Nano
Concrete
10 15.8 17.69
20 22.3 24.97
30 27.38 30.66
40 31.62 3541
45 36.69 41.09
60 38.72 43.36
70 41.83 46.84
Young's Modulus Comparison
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Fig-3: Young’s Modulus Comparison

5. CONCLUSIONS

Use of Ultra High Strength Nano-concrete for construction

will

i.
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Attains highest tensile strength (50% more as
compared with conventional concrete).

Attains highest compressive strength (30% more as
compared with conventional concrete).

Attains highest young’s modulus and hence ductility
(20% more as compared with conventional
concrete).

Attains highest bonding capacity between
intermolecular arrangements changed by the nano-
silica.

Attains highest water tightness.
Attains highest corrosion resistance.
Attains highest durability.

Attains highest toughness.

Attains highest ductility.
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X. Attains highest workability.
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