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ABSTRACT 
Marble deposits are widespread in India, with deposits of economic importance being 
concentrated in the states of Rajasthan, Gujarat, Madhya Pradesh, Haryana and Andhra 
Pradesh. The safe disposal of Marble slurry is a big problem as it occupies huge space and 
is an environmental hazard especially after the slurry dries up.  Nearly one thousands Gang 
saw and thousand of cutters are producing 15-20 lakhs tons of marble slurry waste which is 
indestructible waste create loses to general public. The main objectives of the present study 
are utilization of marble slurry to enhance soil properties by testing some experiments on 
blend and protect environment up to some extent from the harmful effects of dumping 
marble slurry waste into open environment. For this study we take the black cotton soil and 
waste marble slurry in different proportions and have done the different kind of basic tests 
such as Proctor test, California bearing test, Liquid limit test, Plastic limit test and Specific 
gravity test. Marble slurry utilization in black cotton soil is one of the best ways to improve 
soil properties. 
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INTRODUCTION 
Soil engineering and soil mechanics are the 
youngest disciplines of civil engineering 
involving the study of soil, its behavior and 
application as engineering materials. The term 
soil engineering is currently used to cover a 
much wider scope implying that it is a practical 
science rather than a purely fundamental, which 
is associated with the design, construction, 
caissons and all other structural member form 
the foundation of building and other engineering 
structure. Soil is very effective under the 
weathering condition for the physical and 
chemical analysis. Weathering and soil 
formation showing the influence of genetic and 
environmental factors lead to soil development.  
In Madhya Pradesh, two distinct kinds of 
black soils are found  
 Deep heavy black soils covering the 

Narmada valley. 
 Shallow black soils in other areas. The 

cotton growing areas are covered by the 

deep heavy black soils, but there are also 
soils of lighter texture. The clay content 
varies from 35 to 50 % and the SiO2/R2O3 
varies from 3 to 3.5. The organic matter 
content is low.  

Marble slurry is generated as a waste during 
the cutting and polishing of the marble. The 
amount of the marble slurry generated is very 
substantial being in the range of 5-6 million 
tones per annum. The heaps of this waste 
material sacquire large land areas and remain 
scattered all around, spoiling the aesthetic of 
the entire region and have affected the tourism 
and industrial potential of the states. The 
hazardous dumping practices in Rajasthan thus 
pose a severe threat on the environment, eco-
system and health of the people. While marble 
blocks are cut by gang saws, water is used as a 
coolant. The blade thickness of the saws is 
about 5 mm and normally the blocks are cut in 
20mm thick sheets. Therefore, out of every 
25mm thickness of marble block, 5mm are 
converted into powder while cutting. This 
powder  flows  along  with the water as marble  *Author for correspondence 
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slurry. Thus, nearly 20 % of the total weight of 
the marble processed results into marble 
slurry. The marble slurry has nearly 35%-45% 
water content. The total waste generation from 
mining to finished product is about 50 % of 
mineral mined.1 (Fig. 1) 
Some of effects of the marble slurry may be 
listed as under : 
 The waste is indestructible,  

 The sites which can be used as dumping 
ground are limited and gives repulsive dirty 
look, 

 Erosion of top fertile soil cover,  
 Contamination of the rivers and other water 

bodies there by adversely affecting irrigation 
and drinking water resources , 

 Contamination of air  and 
 Public outcry due to general losses.2  

 

 

 

 

 

 

 

 

 

 

 

 

(Source: pappua et al., 2007)2 

Fig. 1 : Current status of solid waste generation in India. (million tones/year) 

Effect on environment 
The marble slurry imposes serious threats to 
eco-system, physical, chemical and biological 
components of environment open cast mining, 
marble processing, solid waste generation and 
its disposal, trading and transport of marble 
blocks, slabs and irregular marble pieces 
(khandas) and art and craft work are important 
activities in Makrana mining area.  Quarrying 
is by conventional rope and bucket method and 
the quarries run along the strike and dip of 
marble bands. Large scale land 
transformations, unscientific mining, un-
segregated waste land degradation, ponding 
and flooding of water, visual impact, loss of 
aesthetics, pollution, health and safety hazards, 
damps, incompatible land uses and improper 
waste disposal have caused : 
1. When dumped on land, it adversely affects 

the productivity of land due to decreased 

porosity, water absorption, water 
percolation etc. 

2. When dried, the fine particles (size is less 
than 363 micron) become air borne and 
cause severe air pollution. 

3. Apart from occupational health problems, 
it also affects machinery and instruments 
installed in industrial areas. Slurry dumped 
areas can not support any vegetation and 
remain degraded. 

4. During rainy season, the slurry is carried 
away to rivers, drains, roads and water 
bodies affecting quality of water, reducing 
storage capacities and damaging aquatic 
life. 

5.  Due to long term deposition on land the 
finer particles block flow regime of 
aquifers thus seriously affecting 
underground water availability. 

6. The heaps of slurry remain scattered all 
round the industrial estate are an eye sore  
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and spoil aesthetics of entire region. 
Subsequently tourism and industrial 
potential of the state is adversely affected.3 

The waste marble powder and soil mix properties 
can be used in the different part of the areas such 
as for the soil stabilization, compaction for base 
area and foundation filling. We do the research 
for the usage for the waste marble powder in 
many part of the construction field and other use 
for the dispose area. In our country the one 
famous marble name is Makrana Marble, which 
is available in the state of Rajasthan in Jaipur. 
With nearly 600–800 mines present the place 
offers a huge market potential for these 
companies. The present rate of marble 
production from Makrana is 1.20 lakh tones per 
year with annual revenue of 36 crore. Makrana is 
source of employment to at least 1 million people 
of about 100 surrounding villages. The global 
marble industry has expanded rapidly since 
1990s and is expected to grow at more than 8% 
per annum in the future. Marble industry is large 
and is continuously growing with most global 
producers focused on international trade. The 
global marble consumption in 2003 was 820 
million sq. m. and is expected to reach a 
mammoth 4.4 billion sq. m. by 2025.4 Presently, 
the international trade forms a major portion of 
the total marble trade. All leading marble 
producing countries focuses on exports market, 
the demand from which has outpaced the 
domestic demand. In 2003 nearly 54% of the 
total marble production was consumed in the 
international market while 46% was used for 
domestic consumption. The projection for marble 
market in 2025 predicts international trade to be 
around 60% while domestic consumption would 
further decrease to 40% of the total marble 
consumption.  
Rajasthan has enormous resources of 
dimensional stones that are widely spread all 
over the state. The estimated reserves are as 
follows :  
The global marble import in 2003 was pegged 
around USD 2.5 bn. The key segments of 
global marble imports were polished marble, 
unpolished slabs, uncut marble and blocks (cut 
marble).  The  imports  market  share  of  these  

segments in 2003 was 43%, 21%, 16% and 
14% respectively in 2003 (Table 1). 

Table 1 : Physical properties of lime stone 5 

Hardness 3-4 on Moh' scale 
 Water absorption  less than 1% 
 Density  2.2-2.85 kg/m3 
 Compressive strength 1800-2100 kp/cm2  
 Weather impact  Resistant 
 Porosity  Quite low 

Rajasthan alone produces 95% of the total 
marble produce of the country. Marble reserves 
in India are estimated at twelve hundred million 
tones with Rajasthan accounting for ninety one 
percent of the reserves i.e. eleven hundred 
million tones.  There are around 4000 marble 
mines and about 1100 marble cutters in medium 
sector spread over the 16 districts of Rajasthan.  
Open cast mining, marble processing, solid waste 
generation and its disposal, trading and transport 
of marble blocks, slabs and irregular marble 
pieces and art and craft work are important 
activities in Makrana mining area providing 
direct and indirect employment to thousands of 
people (Table 2). 

Table 2 : The estimated reserves in the state 
of Rajasthan, India6 

Marble 1100 million tons 
Granite 1128 million cum 
Sandstone 900 million tons 
Flaggy limestone 1800 million tons 
Slate 50 million tons 

AIMS AND OBJECTIVES 
Salient points under the research and 
development work such as   
1. The density of waste marble is better than 

the black cotton soil.7 
2. Using of waste marble slurry can be 

protecting our environment.  
3. The strength of the waste marble powder is 

also better than black cotton soil.7 

MATERIAL AND METHODS 
The characteristics of the soil and marble dust 
can be define as, the representative soil and 
marble dust samples were collected from 
Udaipur   and     the     surrounding     areas    viz. 
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Rajsamand, Amberi and Keseriyaji (Rishabdev) 
where marble cutting units are located. The 
marble dust and soil samples were prepared for 
various tests for their characterization. Soil-dust 
mixes were also prepared using various 
proportions of dust.   The dry soil samples were 
prepared as per IS: 2720 Part I.8 We have made 
the sample on the basis of experiments such as : 
1. Clay 60%+Marble 40% 
2. Clay 50%+Marble 50% 
3. Clay 40%+Marble 60% 
4. Clay 30%+Marble 70% 
5. Clay 100% (Pure soil)  
With the help of these, we have done the 
experiments such as :  
 Compaction Test (Proctor Test)  
 California Bearing Ratio (CBR)  
 Liquid Limit and Plastic Limit 
 Specific Gravity 

On the behalf of these, we had find out the 
determination of water content, grain size 
analysis, liquid limit and plastic limit, water 
content and dry density relationship, California 
bearing ratio, unconfined compressive strength 
and Shear strength.  

RESULTS  AND  DISCUSSION 
On the basis of methods specified in standard 
codes, we applied all necessary tests on the 
samples and the results are tabulated as follows 
(Table 3 to Table 6) 

Table 3 : The results of the compaction for 
the soil (Proctor test) 

S/N Sample 
Avg. 
OMC 
value 

Avg. 
MDD 
value 

1. Soil 17.22 1.660 

2. Clay 60%+Marble  
40% 13.77 1.848 

3. Clay 50%+Marble 
50% 13.82 1.860 

4. Clay 40%+Marble 
60% 13.51 1.862 

5. Clay 30%+Marble 
70% 13.27 1.877 

Table 4 : The results of the California 
bearing ratio test 

S/N Sample 
Avg. 
CBR 
value 

1. Soil 0.75 
2. Clay 60%+Marble 40% 2.26 
3. Clay 50%+Marble 50% 4.16 
4. Clay 40%+Marble 60% 0.82 
5. Clay 30%+Marble 70% 0.88 

Table 5 : The results of the Specific gravity 
test 

S/N Sample 
Av. specific 

gravity 
value 

1. Soil 2.596 
2. Marble 2.680 
3. Clay50%+Marble50% 2.459 

Table 6 : The R&D value of the plastic limit, 
liquid limit and plasticity index 

Sample 
PL LL PI 
Plastic Liquid Plasticity 
Limit Limit Index 

Soil 18.57 46.90 28.33 

Clay 60% + 
Marble 40% 18.57 41.30 22.73 

Clay 50% + 
Marble 50% 18.57 29.82 11.25 

Clay 40% + 
Marble 60% 18.57 31.50 12.93 

Clay 30% + 
Marble 70% 18.57 33.80 15.23 

CONCLUSION 
Marble slurry utilization in black cotton soil is 
one of the best ways to improve soil properties 
and to protect the environment up to some 
extent from the harmful effects of disposal of 
marble slurry in land and water. 
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