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ABSTRACT
This paper presents the possibility of utilizing bone and graphene as a supplementary
fine aggregate in concrete. Bone and graphene gives more strength to the concrete. Fine
aggregate replaced with (10%,20%,30%,40%,50%, ) of bone and graphene by weight. The
compressive strengths of the concrete specimens were determined at 7 and 28 days respectively.
Test result indicated that the normal strength of concrete is increased in the 10% of the bone and
graphene in fine aggregate. bone and graphene will give better result to compare normal fine
aggregate and cement Test results indicated that the normal strength of the concrete is increased
in up to 10% percentage with replacement of fine aggregate and cement. Add bone and graphene
Cement and Fine aggregate was replaced with 10%,20%,30%,40%,50%, of Bone and graphene
by weight. M25 concrete mix ratio is used. The Compressive strength, Split tensile strength and
Flexural of the concrete specimens was determined at 7 and 28 days respectively.
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bone and graphene has been used raw
material.Nigeia and most of West African
countries are blessed with large number of
live stock including cows. The cow
population in Nigeria is approximately 16
million. The bone and graphene partial
replacement of cement in concrete it can
help in reducing the amount of co2 emission
emitted during cement production

INTRODUCTION
.Concrete is the important material in the
construction other than steel .and timber. Its
main constituents are cement, fine
aggregates and coarse aggregates, and water.
As there are several wastes coming from the
industries we can use those wastes as the
constituents of concrete by replacing or
partially replacing the cement, sand or
aggregates which makes it economical and
also conserves the natural resources. Now a
days many researchers are being carried out
to find an alternative that could be used as a
partial replacement of sand in concrete and
mortar, since production of cement causes
major environmental concerns.The cost of
building construction is increasing daily as a

MATERIAL
Cement and Aggregates
The OPC is classified into three grades,
namely 33 Grade, 43 Grade, 53 Grade
depending upon the strength of 28 days.
Ordinary Portland Cement (OPC) of 53
Grade (RAMCO cement) from a single lot
was used throughout the course of the
investigation. The physical properties of the
cement as determined from various tests
conforming to Indian Standard IS:
8112:1989

result of increasing in the cost of building
materials such as cement, coarse and fine
aggregates etc.Concrete is the most popular
building material in the world construction
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Physical Properties of Fine and Coarse
Aggregate
Description
Specific gravity
Water
absorption
Fineness
modulus
Surface
moisture
Bulk density

Fine
Aggregate
2.6

Coarse
Aggregate
2.75

1.57%

2.3%

3.1(zone II)

6.4

Nil

Nil

1450 kg/m3

1765kg/m3

MIX DESIGN, RESULT AND
DISCUSSION
COMPRESSIVE STRENGTH TEST
RESULTS
Test specimens of size 150 x 150 x 150 mm
were prepared for testing the compressive
strength concrete. The concrete mixes with
varying percentages of energy optimizing
furnace steel slag replacing to sand were
casted into cubes and cylinders for
subsequent testing.
Compression strength

SPECIMEN PREPARATION
Then weighed quantity of fine
aggregates and coarse aggregate was added
and mixed in dry state until homogenous
mixture was obtained. Measured quantity of
water was added and ingredients were mixed
in the mixer. All the moulds were oiled
before casting the specimens. Cube
specimens of size 150 mm x 150 mm x 150
mm of each concrete mixture were cast to
determine the compressive strength, splitting
tensile strength, cylindrical specimens of
size 150 mm x 300 mm were cast to
measure the modulus of elasticity of
concrete. Cylindrical specimens of size 100
mm x 200 mm were cast to determine the
sorptivity, chloride ion penetration and
water loss through air drying. Cube
specimens of size 100 mm x 100 mm x 100
mm were cast to determine the resistance of
concrete to external acid attack. Prism
specimen of size 100 mm x 100 mm x 500
mm were cast to measure the length change
when the specimens were exposed to air
drying and Concrete tile specimens of size
150 mm x 300 mm were cast to determine
the resistance to abrasion. The specimens
were de-moulded after 24 ±1 hr of adding
water to concrete mixture. After moulding
the specimens were cured in water at room
temperature.

IJARI

mix

7 days

28 days

Nominal mix

26.83

26.68

Mix -1
Mix -2

30.60
27.70

30.51
28.50

Mix -3
Mix -4
Mix -5

26.93
27.70
26.35

27.70
28.70
26.93

From the test results, Bone,Graphene found
to be better performance in workability and
strength properties.
CONCLUSION
8.1 COMPRESSIVE STRENGTH
ANALYSIS
From the compression test results it is found
that the concrete mix with 10% replacement
of fine aggregate with Bone, Graphene
shows the higher compressive strength than
the Reference concrete mix for both 7 days
and 28 days curing.
From the analysis, it is concluded that
Bone,Graphene mix, which is 10%
replacement of Bone,Graphene, is found to
be the most preferable one when compared
with other mixes by analyzing its
Compressive strength, Workability and
Cost. It is recommended as favorable mix
for Structural applications.
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SPLIT TENSILE STRENGTH
ANALYSIS
From the split tensile test results it is
found that the concrete mix with 10%
replacement of fine aggregate with
Bone,Graphene
shows
the
higher
compressive strength than the Reference
concrete mix for both 7 days 28 days
curing.
From the analysis, it is concluded that
Bone,Graphene mix, which is 10%
replacement of fine aggregate , is found to
be the most preferable one when compared
with other mixes by analyzing its split
tensile strength,
Workability and Cost. It is recommended as
favorable mix for Structural applications.
FLEXURAL STRENGTH ANALYSIS
From the flexural test results it is
found that the concrete mix with 10%
replacement of Bone,Graphene shows the
higher compressive strength than the
Reference concrete mix for both7 days and
28 days curing.
From the analysis, it is concluded that
Bone,Graphene mix, which is 10%
replacement of Bone,Graphene is found to
be the most preferable one when compared
with other mixes by analyzing its flexural
strength, Workability and Cost. It is
recommended as favorable mix for
Structural applications.
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