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Abstract- History of concrete dates back to 1,200 BC,
when reactions between limestone and oil shale during
spontaneous combustion occurred in Israel to form a
natural deposit of cement compounds.In ancient era
cement was not discovered, so Lime — was used as an
adhesive, to harden and strengthen the construction,
was used to construct concrete floors. In modern times,
researchers have experimented with the addition of
other materials, like water-based cross linking
polymers, to create concrete with improved properties,
such as higher strength, electrical conductivity, or
resistance to damages through spillage.Concrete is a
composite material composed of water, coarse granular
material embedded in a hard matrix of material (the
cement or binder) that fills the space among the
aggregate particles and glues them together. In
addition, the marble cutting industry generates a high
wvolume of wastes. Recent studies showed that marble
waste can be used as construction materials.

Index Terms- Marble powder, Compressive strength,
Concrete.

I. INTRODUCTION

1.1 Influence of Marble Powder in Concrete.

The advancement of concrete technology can reduce
the consumption of natural resources and energy
sources and lessen the burden of pollutants on
environment. Presently large amounts of marble dust
are generated in natural stone processing plants with
an important impact on environment and humans.
This project describes the feasibility of using the
marble dust in concrete production as partial
replacement of cement. In INDIA, the marble and
granite stone processing is one of the most thriving
industry the effects if varying marble dust contents
on the physical and mechanical properties of fresh
and hardened concrete have been investigated. Slump
and air content of fresh concrete and absorption and
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compressive strength of hardened concrete were also
investigated.

1.2 Scope of Work

For present work M20 concrete have been considered
for studies. The Marble Powder is used as
replacement of cement by weight in the present work.
The scope of work includes the following as under,
Procurement of Unprocessed Marble Powder from
marble quarry (Location: Rajasthan).Development of
mix design as per IS 10262:2009.Preparing concrete
cubes with Marble Powder replacing cement with
5%, 10%, 15%, 20%, 25%, and 30% by weight.

1.3 Objectives of Study

Following are the main objectives of the research

work.

1. The main objective of this study is to investigate
the effective use of recycled and waste
materials in various construction applications.

2. For present work concrete cube have been
considered for studies. The Marble Powder
is used as replacement of cement by weight in
the present work.

1.4 Need of Study

To provide best feasible solution for utilization
aspects of Marble Industry Wastes i.e. Marble
Powder. To make Green concrete for development of
sustainable infrastructure because there is a great
need to study the technical details concerned with
various Marble Powder wastes in concrete and to
reduce environmental hazards at the same time. To
reduce the cost of concrete for development in
INDIA.

1.5 Scope of Study

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 459



© May 2018 | IJIRT | Volume 4 Issue 12 | ISSN: 2349-6002

Based on the study relevant conclusions will be made
and scope for the future work will be suggested
related to Reduction of Cement Content by Using
Marble Powder waste.

1.6 Literature Review

Pathan & Pathan et al. (2014) Use of waste &
byproducts as aggregates has greater potential
because 75% of concrete is composed of aggregates.
The physical and chemical properties of marble dust
are suitable for its proposed use. None of the mineral
constituents in waste is in undesirable concentration.
Chaid , Perrot & Ghernouti et al. (2015) The partial
replacement of cement by marble powder does not
contribute to the formation of a significant volume of
hydrated products capable of reducing porosity,
however the compressive strength may beimproved
to a greater or lesser extent.The marble powder can
efficiently supplement cement in concrete; this
structural contribution manifests itself by the
reduction of porosity and consequently a greater
resistance to chemical attack.The concrete with the
addition of marble powder with a specific surface of
12,000 cm2/g offers interesting advantages over the
conventional control concrete: higher strength,
improved  durability against  physico-chemical
absorption.

Shelke, Pawde & Shrivastava et al. (2012) The
workability of concrete is decreases, with addition of
silica fume & silica fume with marble powder by the
replacement of cement.The compressive strength of
cube & cylinder is marginally decreases, by using
8%, 12% & 16% replacement of OPC cement with
marble powder in concrete.

Chavhan & Bhole et al. (2014) Compressive strength
increases with increase of marble
powder.Compressive strength increases with 30%
replacement and also 45%,50% replacement by sand.
The maximum 28 days split tensile strength was
obtained with 45%marble powder replaced with fine
aggregate.

D,S,M&E et al (2016) In this experimental
investigation, a comparative study on conventional
concrete with green concrete quarry dust as fine
aggregate replacement of 25% and replacement of
marble powder 0%, 2.5%, 5%, 7.5%, 10%, 12.5%
and 15% by cement have been studied and the results
were presented and analyzed in the previous chapter.
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Kushwah , Sharma , & Chaurasia et al. (2015) AS per
results of Practical examination this material Marble
slurry shows a good and acceptable strength when
added in Cement Mortar and Cement Concrete Both
(replacing sand). It can be used as a filler material
(upto 30% replacing sand) showing same strength as
of controll.

Sharma & Kumar et al. (2015) Industrial wastes are
capable of improving the physical and chemical
properties. Use of marble waste powder shows a
great performance due to the efficient micro filling
ability.As per the study it, marble powder when
replacing with sand upto certain percentage shows
almost same strength.

Lal , Kumar & Sharma et al. (2015) The results
obtained in the present study indicates that it is
feasible to replace the fine aggregates by waste
marble  powder for improving the strength
characteristics of concrete, thus the WMP can be
used as an alternative material for the production of
concrete to address the waste disposal problems and
to minimize the cost of construction with usages of
WMP which is almost freely available.

Talah , Kharchi & Chaid et al. (2015) Marble powder
could be used as partial replacement of Portland
cement up to 15% in composite cement. Additionally
to this, an improvement in durability characteristics is
observed; without decreasing the compressive
strength of concrete.

N , R & Khrusi et al. (2017) At 5% replacement of
cement with marble powder the compressive strength
decreased to 70.2 N/mm2 and at 10% replacement of
cement with marble powder the compressive strength
increased to 71.9 N/mm2 while at 15% replacement
of cement with marble powder the compressive
strength decreased to 64.8 N/mm2.

Meena et al. (2015) In present study experimental
investigation conducted on optimum marble dust
replacement with sand. After cutting and sawing
marbles, in large amount of marble slurry produce.
Binici , Kaplan & Yilmaz et al. (2007) Based on the
experimental investigation reported in the paper, the
following conclusions are drawn: 1- MD concrete
group MD3 specimens have higher compressive
strength than any of the other specimens. 2- Greater
resistances of concrete against sodiumsulphate were
achieved with greater dusts additive ratios. The
resistance of concretes compared to the sodium
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sulphate of the MD concrete was greater than the LD
specimens.

Demirel et al. (2010) The concrete series that
employed WMD as the substitute for the very fine
aggregate passing through 0.25 mm sieve performed
better than the series without any addition of marble
dust in terms of compressive strength. As a matter of
fact marble dust had a filler effect (particularly
important at early ages) and played a noticeable role
in the hydration process.

Kumar et al. (2016) The flexural strength of beam
increase upto 15% replacement of fine aggregate by
marble waste powder and further decreasing on the
percentage of 20% marble waste powder leads to
reduce in flexural strength of beam.Marble sludge
can produces less porous concrete with normal
concrete.

Priyatham , Chaitanya & Dash et al. (2017) The split
tensile strength of concrete increases up to 10%
replacement of cement by marble powder and further
increase of percentage of marble powder leads to
decrease in split tensile strength of concrete. The
addition of marble powder (10% by weight of
cement) into the concrete improved its split tensile
strength by 1317 % when compared with
conventional mix

Kalchari , Chandak & Yadav et al. (2015) The
compressive strength of concrete is increased when
the percentage of marble powder waste is increased
up to 20% and by further increasing the percentage of
marble powder waste compressive strength gets
reduced.

Kumar & Kumar et al. (2015) The MDP can be used
as a replacement material of cement, and 10%
replacement of cement with MDP gives an excellent
result in strength, as compared to the normal
concrete.

Singh , Bhutani & Syal et al. (2015) Compressive
Strength of concrete increases upto 10% of partial
replacement of Cement with waste Marble Powder
and upto 30 % of partial replacement of coarse
aggregates with tile aggregate.

Singh & Bansal et al. (2015) Considering the all of
the results in this study, using of waste marble in the
conventional concrete as binder or fine/coarse
aggregate was positively affected on properties of
hardened concrete. Whereas in self-compacting
concrete, increasing of waste marble replacement
ratios in the concrete were decreased the mechanical
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properties of concrete. Same declining trend of
hardened properties of concrete was also determined
in the polymer concrete.

Ulubeyli & Artir et al. (2015) Up to 12%
replacement of cement with waste marble there is a
increase in all mechanical properties.The replacement
of 12% of cement with waste marble powder attains
maximum compressive and tensile strength.

Il. MATERIALS USED

2.1 Cement
IS: 8112-1989 for 53 Grade. The properties of
cement tested were Fineness (90uSieve) = 8%,

Normal consistency = 27.5%, Initial & Final setting
time = 125 minute & 200 minute and 28 days
Compressive strength = 54.8.Mpa.

2.2 Fine Aggregate

Locally available river sand passing through 4.75 mm
IS sieve, conforming to grading zone-ll of IS: 383-
1970 was used. The physical Properties of sand
like Fineness Modulus, Specific Gravity, water
absorption, Bulk Density, & Moisture Content were
2473, 2.60, and 1.5%, 2492 Kg/m3 & 0.8%.

2.3 Course Aggregate

Crushed natural rock stone aggregate of maximum
nominal size up to 20mm (A1) and aggregate passing
10mm (A2) were used. The combined specific
gravity, Bulk Density and water absorption of
20mm & 10mm were 2.91, 2492 kg/m3, 1.0% &
15% @ 24hrs.Fineness modulus of 20mm & 10mm
aggregate were 2.810.

2.4 Marble Powder

Marble Powder collected in marble shops at Arihant
Marble,Rajasthan. It was used in project. It conforms
IS: 4031-1988 (Part-11) and has a specific gravity of
2.813

2.5 Water.
Water conforming to as per IS: 456-2000[19] was
used for mixing as well as curing of Concrete
specimens.

I1l. EXPERIMENTAL SET-UP

Bxperimental investigation is carried out to study the
properties of M20 grade of concrete.Marble powder
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with various percentage as 0%, 5%, 10% by the
volume of concrete. The mix proportion was
(1:1.4:2.9) of cement 383 Kg/ m3 with W/C Ratio
0.50 and ratio of course aggregate A1:A2 was 70:30.
The 150 X 150 X 150 mm cubes were casted. The
compressive strength was carried out at the age of 7,
14 and 28 days, at various % of marble powder

IV. TEST RESULTS AND DISCUSSIONS

4.1 Workability

The workability of marble powder has found to
increase than normal concrete. It appeared that the
addition of marble powder improves the workability.
Marble powder was added range of 5% , 10% by
weight of cementations materials for maintaining the
slump.

4.2 Compressive Strength

Compressive strength of marble powder (Cube)
for 0%, 5% & 10% replacement with OPC
cement at 7, 14 and 28 days is marginally decreased.
Showed Table 1.

Table 1:- Bgerimental results of compressive
strength of cube at 7, 14 & 28 days of age.

Marble Compressiv | Compressive | Compressi
Powder % | e Strength Strength ve
(MPa) (7 | (MPa)(14 Strength
days) days) (MPa) (28
days)
0% 14.21 19.68 31.93
5% 20.5 28.14 37.25
10% 21.97 29.56 38.96

V. CONCLUSIONS

Construction Industry by Itself Is a great concern
related to environmental pollution and also related to
degradation of environment due to consumptions of
large amount of non-renewable natural resources.
Recycling of industrial wastes is one of the solutions
given attention worldwide for environmental
protection and for economical and sustainable use of
resources. Green concrete capable for sustainable
development is characterized by application of
industrial wastes to reduce consumption of natural
resources and energy and pollution to the
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environment. Marble sludge powder and quarry rock
dust are potential industrial wastes which can lead to
the green concrete with improved properties. Marble
sludge powder can be used as filler and helps to
reduce the total voids content in concrete. Through
reaction with the concrete admixture Marble sludge
powder improves pozzolanic reaction, micro-
aggregate filling, and concrete durability.

In this research, recycling of marble waste powder

for the production of cement and concrete has been

studied and the following conclusions are made.

1. The compressive strength of concrete blocks
reduces with increase in WMD content.

2. Blending WMD with cement gives quite positive
results. The optimum values of compressive
strength 8% WMD blended concrete giving
compressive strength greater than 20N/mm2
.This may be due to reaction of lime with silica
in presence of water to form hydrated calcium
silicate. Therefore, concrete having WMD
powder as admixture gives satisfactory strength
parameters.

3. The investigation also revealed that replacement
of cement with WMD reduces the slump of
concrete mixes. The slump reduction starts after
increasing the WMD content by more than 8.5%.

4. The results indicate that concrete blocks
containing more than 10% WMID cannot be
used for load bearing structures.

5. The possible uses of concrete with WMD can be
in construction of non load bearing or partition
walls, RC frame structures where load is
distributed on tie beams or earth beams and for
pavements for sidewalks.

6. Marble slurry concrete production is a value
added Item which can be exploited by marble
industry owners for profit maximization.

7. WMD can also be used in construction of
embankments, backfill material for retaining
walls and landfill surfacing.
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