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ABSTRACT

Due to the increase in demand of marble in stresfuheir adverse affect to the environment hase ialcreased.
From the research on Marble powder, it was fourad ithcan be used as a filler in concrete and hielpgduce the total
void content in concrete. This study shows the grpental investigations on the replacement of cansand and both
partially with the waste marble powder/waste magyenules. The study shows that the partial reptace of cement and
sand by waste marble powder, the compressive strgyag increased up to a certain percentage budeggeased with the

combined replacement of combination of cement amdl.s
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INTRODUCTION

With the increase in population and advancemertooftruction technology, the use of concrete haeased
manifold in the recent years. This may lead to dbeletion of natural resources. Presently on amageeabout 45-50
metric tons of marble is cut in a day in mediumleeait, which leads to huge quantity of marbletddi$ie disposal of
marble dust is a serious threat to environmenthste is a strong need to utilize this solid wasten alternative material
to lessen the burden of this pollutant on environtm&he present study was therefore planned tooexthe possibility of
usage of waste marble powder (WMP) as partial ogphent of sand and cement for production of coacidarble as a
building material especially in palaces and monusiéas been in use for ages. However the use itetiras stone bricks
in wall or arches or as lining slabs in walls, of floors, leaving its waste at great quarrytdha sizing industry which
is generally unattended for use in the buildingustdy itself as filler or plasticizer in mortar epncrete. This huge
unattended mass of marble waste consisting of fieeyparticles is today one of the environmentallyems around the
world. Marble blocks are cut into smaller blocksnder to give them the desired smooth shape. Buhe cutting process
about 25% of the original marble mass is lost ia fibrm of dust. One of the logical means for reucbf the waste
marble masses calls for utilizing them in buildinglustry itself. Some attempts have been madentb dnd assess the
possibilities of using waste marble powder in mos@nd concrete. For this, strength and workabiigye compared with
control samples of conventional cement sand medacdrete. The, utilization of the marble dust imimas industrial
sectors especially the construction, agriculturasg and paper industries would help to protect éhgironment.
Many studies have been reported in literature enpitrformance of the concrete containing waste Imahbst or waste
marble aggregate. Valeria et al [1] (2005) in tletirdy observed that marble powder had very higtingl fineness value
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of about 1.5m2/g, with 90% of particles passingtigh 5@m-sieves and 50% througium. The researcher also noticed
that the marble powder had a high specific surea, implying that its addition as mineral in rostand concretes,
especially in self-compacting concrete should impasre cohesiveness.. Hanifi Binici et al [2] (2D8Tated that marble
dust concrete has higher compressive strengthtttzdrof the corresponding limestone dust concreténg equal w/c and
mix proportion. The results indicated that the Martbust concrete would probably have lower watemgability than the
lime stone concrete. As non pozzolanic fines #tipresent the limestone and dolomite ones whiehnaost frequently
used to increase the content of fine particlelfit@mpacting concretes. Compared to normal ptaimcrete of the same
w/c ratio and the same cement, the concrete habiigly limes tone filler content of suitable partidized is tribution
generally improves the strength characteristicgsiu& Ragip [3] (2009) found some relationshipwiextn properties of
fresh and hardened self-compacting concrete (STRYy also described a method of preliminary mixigiegor SCC
based on monogram. Bahar Demirel [4] et al (2006k ttotal of four series of concrete specimensuiticig the control
specimen, prepared in order to examine the effestlostituting marble dust (0, 25, 50 and 100% leyght) for the fine
material (passing through 0.25 mm sieve) on thehaueical properties of the series. In the presemtystexperimental test
on the concrete with different percent of waste bigapowder in concrete has been investigated ferGbmpressive

strength.
ADVANTAGE
» The waste material powder can be used for developofeself compacting concrete.
* Due to high fineness marble dust, it is very effexin assuring good cohesiveness of concrete

e It will help in improving the environmental problesmue to indiscriminate disposal of huge waste gded from

marble industries.

LIMITATIONS

Only up to a certain percentage, the sand and deta@nbe replaced by the waste marble but aftédithi the

strength get decreased.
METHODOLOGY

To investigate the effect of waste marble on caecrour different mix proportion specimens werasted and
tested at the ages of 7 days and 28 days. Afteethliation of their strength the results were camag to control mix

concrete.

MIX PROPORTION

Table 1
Sr.No | Cement | Sand | Marble Powder Mix Designation
1 100% 100% 0% MXO(control)
2 100% 90% 10% MX1(sand)
3 90% 100% 10% MX2(cement)
4 90% 90% 20% MX3(sand and cement)

A design mix m-25 grade with w/c ratio 0.43 was atéd to prepare test samples. The mix design was do

accordance with IS: 10262:1982. It was ensured tbaérse and Fine aggregate chosen satisfy the fisption

Impact Factor (JCC): 2.6676 Index Copernicus Value (ICV): 3.0
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requirements of IS: 383:1970. The compressive gtheof Concrete was tested by procedure specifiés:i516-1959.
RESULTS AND DISCUSSIONS

The following results were obtained at 7 days aBdl&ys of testing for compressive strength for cetecmixes

with varied proportions of marble dust particles.

Compressive Strength for 7 Days

Table 2
20.46
MX0 0 21.37 21.20
21.79
22.67
MX1 10 23.59 23.49
24.22
23.13
MX2 10 23.99 23.66
24.46
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MX3 20 19.36 19.21
19.55
25 -
g
: 20 -
&
L 15+
)
5
- 10 -
o5
£
=}
6]
U T 1
MX0 MX1 MX2 MX3
Figure 1
Compressive Strength for 28 Days
Table 3
32.25
MXO0(control) 0 32.92 32.84
33.35
35.57
MX1(sand) 10 36.68 36.53
37.36
MX2(cement) 10 35.32 36.42
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Figure 2

The experimental investigations show that by thetigdareplacement of sand the compressive stremgtteases
by 11 % and when the cement is partially replaced®% the compressive strength increases by 11%lben sand and

cement was replaced by 20% of waste marble powdenites, the compressive strength decreases by 10%.
CONCLUSIONS

The present investigation was undertaken to stheyeffect of WMP on strength characteristic of cete
To achieve the objectives of the present studyfitteeaggregates and cement was replaced by WMG/Wivthfferent
percentages i.e. 0%, 10% against sand, 10% agamsient and 20% against sand and cement respectively
The compressive strength was determined for thesnat the curing age of 7 days and 28 days. Thétsesbtained for
the above mixes were compared to investigate fleetsfof partial replacement of sand and cemewMP/WMG on the
above strength parameters of concrete. The rebtdired in the present study indicates that praltyiét is feasible to
replace the fine aggregate and cement by wastelenpolwder for improving the strength charactersstié concrete but
the strength get decreased when replace the fopegate and cement combined by waste marble pdwd20%, thus the
combination of cement and sand cannot be replaicedlitaneously. The optimum dosage of replacementMP is
found to be 10% against sand as this mix gave maxii@ompressive Strength at 28 days.
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