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Abstract— In current scenario structures are the most
important part of human civilization. Due to increase in
construction activities the demand of concrete also
increased. In construction activities concrete is widely used
material among all building materials. Concrete requires
an abundant quantity of natural sand as a fine aggregate.
Natural resources are on the verge of extinction. Apart
from this stone dust generated from stone quarries which
are hazardous to the environment. Stone dust generated
from stone quarries is another option as a fine aggregate.
Therefore this paper is a review of some research papers
on quarry waste. In this research work, fine aggregate is
partially or fully replaced by a stone processing dust to
analyze the various properties of concrete.

Keywords— Stone Processing Dust (SPD), Impact energy,
Embodied energy.

. INTRODUCTION

Stone was one of the first materials used to make tools and
buildings. The stone processing dust is a by-product of stone
and obtained from the quarry. India is the third-largest country
in the production of stone. During the production of stone,
almost 30% of its mass is lost in the form of dust and
estimated that 175 million tons of quarry waste are produced
each year. This waste material is hazardous to human life. The
main problem is to decompose this hazardous waste material
which is responsible for environmental pollution. It is seen
that these types of hazardous material remain unchanged for
hundreds of years without any deterioration and also it is not
decomposed by any artificial techniques.

SPD is an alternative material whose potential as a fine
aggregate has been investigated in hundreds of years. Disposal
of stone dust in concrete construction is one of the most
efficient ways of hazardous waste management. The SPD can
help to fill the pores of concrete which enhances the property
of concrete structure. The waste material used in this research
paper is stone processing dust in concrete.
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Trilok Gupta et at.[1] stated that Stone Processing Dust
(SPD) can be used in concrete as a partial replacement to fine
aggregate. Stone Processing Dust (SPD) is the by-product of
stone which is obtained from quarry during the production of
stones and aggregate. In this experiment, the Stone processing
dust (SPD) is used having a size less than 75 microns is kept
below 10%. The natural sand is replaced in the variation of
0%,10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% &
100% by Stone processing dust (SPD) and observe its
influence on compressive, flexural strength, modulus of
elasticity, impact energy, resistance to abrasion and water
penetration.

LITERATURE RIVIEW

Tests were carried out as per BIS 516[18], Compression
test at7, 28, and 90 days were carried out on 100 X 100 X 100
mm concrete cubes and flexural strength test at 7 and 28 days
was carried out on 100 X 100 X 500 mm beams. As per
ASTM C469[19] static modulus of elasticity was evaluated on
cylindrical specimens (150 mm diameter and 300 heights for
28 days curing) also the abrasion resistance tests were carried
out as per BIS 1237[20] on cubic specimens (100 mm size).
As per the specifications of ACI 544[21] the impact resistance
of concrete specimens was calculated by carrying out the drop
weight test. The water penetration test was carried out on 150
mm cubic specimens as per DIN 1048[22], which are
expressed in terms of depth (mm). An analysis was carried out
in the paper for embodied energy (EE) and carbon dioxide
emission (ECO2). In this paper, the data for EE and ECO2
was taken from previous papers carried out by Mithun and
Narasimhan[23], Sharma and Khan[24] and Siddique et al.[5].

Observing the results of the experimental study the authors
concluded that, the maximum compressive strength was found
with the replacement of 30% natural fine aggregate by Stone
processing dust (SPD) and it is observed that up to 70%
replacement the compressive strength is more than the
nominal concrete.

The main purpose of increasing the compressive strength is the
finer particle of stone dust having maximum particles of size is
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less than 600 micron. Due to less voids and good bonding
between cement and aggregate the modulus of elasticity of
concrete improves up to 70% replacement of stone processing
dust (SPD).

A. Impact Resistance —

The impact energy of the concrete is similar up to
40% replacement compare to control concrete and above 40%
it is less than control concrete. If the replacement of stone
processing dust (SPD) is more than 40% then it leads to
increasing voids and due to its cracks easily developed and
causes less impact energy.

B. Abrasion Resistance —

In concrete specimen, when stone processing dust
(SPD) is replaced up to 20% gives a similar abrasion value as
that of control concrete. While stone processing dust (SPD) is
more than 20% that gives less abrasion resistance.

C. Water Penetration —

In this test the stone processing dust (SPD) is
replaced up to 90% gives the lower water penetration depth
value than the control concrete, also the replacement of 100%
stone processing dust (SPD) gives a higher value and 30%
gives the least value.

D. Cost analysis for concrete mixes containing stone
processing dust —

The concrete mix having 100% stone processing dust
was found to be most cost-effective with a cost reduction of
11.43% as compared to nominal concrete. However,
considering the high-performance concrete mix having 30%
stone processing dust gives 3.43% cost reduction.

I1l.  CONCLUSION

Stone processing dust is the best alternative material use on
behalf of natural river sand in concrete. Stone processing dust
is the waste material which is hazardous to the living
environment. Reduction or recycle of Stone processing dust as
a partial replacement for concrete manufacture have a more
influence on the environment which reduces the pollution and
clean healthy environment.

Therefore, from the above study, we can conclude that
different research can be done in the direction of partially
replacing sand by reusing or introducing waste material as
stone processing dust. By the use of nearby available stone
processing dust as a partial replacement at the place of
concrete ingredients, it can prove more cost-effective than
nominal concrete and the problem of dumping of such waste
produced by different quarries and industries is also get
solved.
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In this literature paper, the strength can be achieved by
replacing natural river sand with stone processing dust and
also improves some mechanical properties such as water
penetration, impact test, and abrasion test. The final aim is to
produce economical and eco-friendly concrete with all
strength and desired properties which are achieved by nominal
concrete ingredients.
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