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Abstract— Concrete is the most widely used construction 

material in civil engineering industry because of its high 

structural strength and stability. Leaving the waste materials 

to the environment directly can cause environmental 

problem. Hence the reuse of waste material has been 

emphasized. Waste can be used to produce new products or 

can be used as admixtures so that natural resources are used 

more efficiently and the environment is protected from waste 

deposits. Marble stone industry generates both solid waste 

and stone slurry. Whereas solid waste results from the rejects 

at the mine sites or at the processing units, stone slurry is a 

semi liquid substance consisting of particles originating from 

the sawing and the polishing processes and water used to cool 

and lubricate the sawing and polishing machines. Stone slurry 

generated during processing corresponds to around 40% of 

the final product from stone industry. This is relevant because 

the stone industry presents an annual output of 68 million 

tonnes of processed products. Therefore, the scientific and 

industrial community must commit towards more sustainable 

practices. There are several reuse and recycling solutions for 

this industrial by-product, both at an experimental phase and 

in practical applications. These industrial wastes are dumped 

in the nearby land and the natural fertility of the soil is 

spoiled. The physical, chemical and mechanical properties of 

the waste are analyzed.  
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I. INTRODUCTION 

Marble stone is extensively used for construction purposes to 

provide a pleasing aesthetic look, but with the production of 

marble stones, huge amounts of waste which is usually 

referred to as waste marble dust (WMD) is produced. Marble 

dust is a product of the marble processing and is produced as 

a result of marble sawing and shaping. It has been estimated 

that from the mining process of marble to the finished 

product, about 50% of the mineral is turned to waste; 90% of 

whose particles are below 200μm. The proper management 

and disposal of this waste is a worldwide concern to 

environmental safety. Marble is a metamorphic rock resulting 

from the transformation of a pure limestone. The purity of the 

marble is responsible for its colour and appearance: it is white 

if the limestone is composed solely of calcite (100% CaCO3). 

Marble is used for construction and decoration; marble is 

durable, has a noble appearance, and is consequently in great 

demand. A large quantity of powder is generated during the 

cutting process. The result is that the mass of marble waste 

which is 20% of total marble quarried has reached as high as 

millions of tons. This huge unattended mass of marble waste 

consisting of very fine particles is today one of the 

environmental problems around the world Concrete is a 

heterogeneous mix of cement, aggregates and water. The 

global consumption of natural sand is too high due to its 

extensive use in concrete. The demand for natural sand is 

quite high in developing countries owing to rapid 

infrastructural growth which results supply scarcity. To 

overcome from this crisis, partial replacement of natural sand 

with marble powder sand is economic alternative. The 

concrete industry is constantly looking for supplementary 

material with the objective of reducing the solid waste 

disposal problem. Marble powder are among the solid wastes 

generated by industry. In this research we prepared three 

specimens for each sample of cubes for compressive strength 

test, cylinder for split tensile strength test. 

II. LITERATURE REVIEW 

Aalok D et al., (2014) studied on “Experimental study on use 

of marble dust in concrete” and concluded that for M 25 grade 

concrete the compressive strength of cubes is increased when 

50% of marble powder is added and further any addition of 

waste marble powder the strength gradually decreases. The 

split tensile strength of cylinders is increased with addition of 

waste marble powder up to 25% and decreases on further 

addition. The flexural strength is obtained at 50% of marble 

powder mix. 

Abdullah Anwar et al., (2014) studied on “Study of 

compressive Strength of concrete by partial replacement of 

cement with marble dust powder” and concluded that marble 

dust powder has a potential to provide an alternative to 

cement and helps in maintaining the surroundings every bit 

well as economical balance. The compressive strength 

properties of concrete containing marble dust powder at 0%, 

5%, 10%, 15%, 20% of Portland cement. The investigation 

was primarily to determine a resolution to the disposal 

problem of marble dust by making usage of it in concrete 

production for sustainable construction development. The 

result obtained for 28day compressive strength confirms that 

the optimal percentage for replacement of cement with 

marble dust powder is about 10%. This will post less on the 

production of carbon dioxide and solving the environmental 

pollution by cement production, thereby enhances the urban 

surroundings. 

C.Corinaldesi V et al., (2010) Marble as a building 

material especially in palaces and monuments has been in use 

for ages. However, the use is limited as stone bricks in wall 

or arches or as lining slabs in walls, roofs or floors, leaving 

its wastage at quarry or at the sizing industry generally 

unattended for use in the building industry itself as filler or 

plasticizer in mortar or concrete. The result is that the mass 

which is 40% of total marble quarried has reached as high as 

millions of tons. This huge unattended mass of marble waste 

consisting of very fine particles is today one of the 

environmental problems around the world. 
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Jashandeepsingh et al., (2015) studied on “Partial 

replacement of cement with waste marble powder with M 25 

grade” and concluded that up to 12% replacement of cement 

with waste marble there is an increase in all mechanical 

properties. The replacement of 12% of cement with waste 

marble powder attains maximum compressive and tensile 

strength. The optimum percentage for replacement of marble 

powder with cement is almost 12% cement for both cubes and 

cylinders. To minimize the costs for construction with usage 

of marble powder that is freely or cheaply available. To realm 

of saving the environmental pollution by cement production 

being our main objective. 

Manju Pawar et.al (2014) A Study has been 

conducted on Periodic Research, The Significance of Partial 

replacement of Cement with Waste Marble Powder. They 

found that the effect of using marble powder as constituents 

of fines in mortar or concrete by partially reducing quantities 

of cement has been studied in terms of the relative 

compressive, tensile as well as flexural strengths. Partial 

replacement of cement by varying percentage of marble 

powder reveals that increased waste marble powder (WMP) 

ratio result in increased strengths of the mortar and concrete. 

The Compressive strength of Concrete are increased with 

addition of waste marble Powder up to12.5 % replace by 

weight of cement and further any addition of WMP the 

compressive strength decreases. The Tensile strength of 

Concrete are increased with addition of waste marble powder 

up to 12.5 % replace by weight of cement and further any 

addition of WMP the Tensile strength decreases. Thus, they 

found out the optimum percentage for replacement of MDP 

with cement and it is almost 12.5 % cement for both 

compressive &tensile strength. 

III. MIX DESIGN 

A. Mix Design for M20 

1) Stipulation for proportioning: 

1) Characteristics cpmpressive strength in 28 days = 

20N/mm2 

2) Max. size of aggregate = 20 mm 

3) Workability = 55mm(slump) 

4) Degree of quality control = Good 

5) Type of exposure = Mild 

2) Test data for materials: 

1) Cement used = PPC 

2) satisfying the requirements of IS269:1976 

3) Specific gravity of cement = 3.15 

4) Specific gravity of 

 Coarse aggregate = 2.60 

 Fine aggregate = 2.54 

5) Water absorption 

 Coarse aggregate = 0.5% 

 Fine aggregate = 2.54 

6) Free (surface) moisture 

 Coarse aggregate = 0.5% 

 Fine aggregate = 2.54 

7) Sieve analysis 

Fine aggregate conforming to zone III 

Step 1: Target Strength 

fck=fck+1.65S 

From IS 10262:2009, pg. No:2 

Standard deviation,  S= 4N/mm2 

f’ck= 20+1.65x4 

= 26.6N/mm2 

Step 2: Selection of W/C ratio 

From IS456:2000, pg. No:20 

Minimum cement content= 320kg/mm3 

Maximum W/c ratio = 0.50 

Experimentally W/c ratio = 0.45 

0.45 <  0.50 

Hence OK 

Step 3: Selection of water content 

From IS10262:2009, Pg. No:3, Table 2 

Max water content  = 186litre 

Estimated water content 

= 186 + (
6

100
) x 186 

=197.16 

Step 4: Selection of cement content 

Water cement ratio          =    0.45 

cement content                           = (
197.16

0.45
) 

= 438.23kg/m3 

438.13 > 320kg/m3 

Hence OK 

Step 5: Proportion of volume of coarse aggregate and fine 

aggregate From IS 10262:2009, pg.no:3 

Voume of coarse aggregate and fine aggregate for w/c ratio 

o.5 = 0.64 

Volume of coarse aggregate for the w/c ratio o.40 Voume of 

coarse aggregate    = 0.65 

Voume of fine aggregate   = 0.35 

Step6: Mix calculation 

1) Volume of concrete = 1m3 

2) Volume of cement 

Vc       =  
mass of cement

specific gravity of cement
 x (

1

1000
) 

=   
438.13

3.15
  x (

1

1000
) 

=  0.139m3 

3) Volume of water 

Vw =  
mass of water

specific gravity of water
 x (

1

1000
) 

=   
196.16

1
  x (

1

1000
) 

= 0.197m3 

4) Volume of all in aggregate 

= Volume of concrete– (Volume of cement + volume of   

water) 

=  1-(0.139+0.197) 

=  0.664m3 

5) Mass of coarse aggregate 

= Volume of all in aggregate x volume of CA x specific 

gravity of CAx1000 

= 0.664x0.65x2.6x1000 

= 1112.16kg 

6) Mass of fine aggregate 

= Volume of all in aggregate x volume of FAx specific 

gravity of FAx1000 

= 0.664x0.35x2.54x1000 
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=  602.24 Kg 

Step 7: Mix proportion of M20 

Cement = 438.13 kg/m3 

Water content = 197.16 litre 

Fine aggregate = 604.24 kg/m3 

Coarse aggregate = 1112.16 kg/m3 

Water cement ratio = 0.45 

Water Cement Coarse Aggregate Fine aggregate 

197.16 438.13 604.24 1112.16 

0.45 1 1.49 2.6 

Table 3.1: mix design 

The mix proportion is 1:1.49:2.6 

IV. METHODOLOGY 

A. Compressive Strength Test 

Compressive strength test, mechanical test measuring the 

maximum amount of compressive load a material can bear 

before fracturing. The test piece, usually in the form of a cube, 

prism, or cylinder, is compressed between the platens of a 

compression-testing machine by a gradually applied load. 

Brittle materials such as rock, brick, cast iron, and 

concrete may exhibit great compressive strengths; but 

ultimately they fracture. The crushing strength of concrete, 

determined by breaking a cube, and often called the cube 

strength, reaches values of about 3 tons per square inch, that 

of granite 10 tons per square inch, and that of cast iron from 

25 to 60 tons per square inch. 

Some ductile metals, such as mild steel, have very 

great compressive strengths; but the actual values are difficult 

to measure. When a load is applied to a ductile metal, it 

deforms elastically up to a certain point, and then plastic 

deformation occurs. Increasing loads may even completely 

flatten a test piece without any definite fracture occurring, so 

that no value can be obtained for the compressive strength. 

The custom of quoting tensile-strength values in these cases 

is inaccurate but safe, compressive strength being always 

greater. 

 
Fig. : Compressive strength machine 

B. Ultimate Tensile Strength 

Ultimate tensile strength (UTS), often shortened to tensile 

strength (TS), ultimate strength, or Ftu within equations, is 

the capacity of a material or structure to withstand loads 

tending to elongate, as opposed to compressive strength, 

which withstands loads tending to reduce size. In other words, 

tensile strength resists tension (being pulled apart), whereas 

compressive strength resists compression (being pushed 

together). Ultimate tensile strength is measured by the 

maximum stress that a material can withstand while being 

stretched or pulled before breaking. In the study of strength 

of materials, tensile strength, compressive strength, and shear 

strength can be analyzed independently. 

V. RESULT AND DISCUSSION 

 
Fig. : Process of manufacture and testing of concrete 

A. Compressive Strength 

 
Table 5.1: Compressive Strength of Concrete 

 
Fig. 5.1: Bar chart of compressive strength 
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Fig. 5.2: Line Chart of Compressive Strength 

B. Tensile Strength 

 
Table 5.2: Tensile Strength of Concrete 

 
Fig. 5.4: Bar chart of tensile strength 

 
Fig. 5.5: Line Chart of Tensile Strength 

 
Fig. 5.6: Tensile Strength of cylinder 

VI. WORKABILITY 

It is observed here that degree of workability is medium as 

per IS 456-2000. The slump values of the concretes obtained 

from waste marble granules mix gave negligible effect as 

compared to normal concrete mix and the value of slump for 

various mix is given in table 5.3 and platted in graph 5.7. 

Workability of concrete is defined as the ease and 

homogeneity with which a freshly mixed concrete or mortar 

can be mixed, placed, compacted and finished. Strictly, it is 

the amount of useful internal work necessary to produce 

100% compaction. Another similar term used to describe a 

freshly prepared concrete is ‘consistency’ which is the ease 

with which it will flow. It is the wetness of the concrete and 

the measure of fluidity or mobility. Wet concretes are more 

workable than dry concrete, but concretes of the same 

consistency may vary in workability. A concrete which has 

high consistency and which is more mobile, need not be of 

right workability for a particular job. Type of work, thickness 

of section, reinforcements and mode of compaction are the 

aspects to be considered while specifying the workability for 

any particular job It is the most common method for 

measuring the workability of freshly mixed concrete. It can 

be performed both in lab and at site. Uniformity of the 

concrete regarding workability and quality aspects can be 

accessed from batch to batch by observing the nature in which 

the concrete slumps. It is not very suitable for very wet or 

very dry concrete. 

 
Table 5.3: Slump Value for Various mix 

 
Fig. 5.7: Bar Chart of Slump Test 

VII. SUMMARY AND CONCLUSION 

The usage of MDP in concrete improved its quality in terms 

of strength. The following conclusions were based on the 

study on the test result. The Compressive strength of 

Concrete increases up to 10% replacement of cement by MDP 

and further increasing of percentage of MDP leads to 

decrease in compressive strength of concrete. The Split 

tensile strength of concrete increases up to 15% replacement 

of cement by MDP & further increasing of percentage of 

MDP leads to decrease in Split tensile strength of concrete. It 

is concluded that the MDP can be used as a replacement 
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material of cement, and 10% replacement of cement with 

MDP gives an excellent result in strength, as compared to the 

normal concrete.  Use of these waste material leads to 

sustainable development in construction industry. To save the 

environment, MDP may be used as better partial substitute as 

a replacement of cement in concert. Proper utilization waste 

materials as partial replacement of cement will contribute to 

sustainable development by protecting natural resources and 

enhancing the mechanical properties and durability of 

concrete structures. It will help in reducing the CO2 emission 

associated with the cement industry and also reducing the cost 

associated with cement production. Based on this study, the 

following conclusions can be drawn. The use of marble dust 

of content more than 10% cement replacement has a 

negligible negative effect on concrete compressive strength 

where compressive strength of concrete increased 15% on 

addition of marble dust up to 10 % replacement. 
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