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Abstract— Leaving the waste material to the environment 

directly can cause environmental problems; hence the reuse 

of waste material has been emphasized. Waste can be used to 

produce new products or can be used as admixture 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 

processing units, stone industry is a semi liquid substances 

consisting of particles originating from the saving and the 

polishing processes and water used top cool and lubricate the 

saving and polishing machines. Stone slurry generated during 

processing corresponds to around 40 % of the final product 

from the stone industry. This is relevant because the stone 

industry presents an amiual output of 68 million tones of 

processed products. Therefore the scientific and industrial 

community must commit towards more sustainable practices. 

There are several reuse and recycling solutions for this by 

product, both at an experimental phase 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.  
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I. PROJECT PROFILE 

Advanced concrete technology can reduce the consumption 

of natural resources and energy resources thereby lessen the 

burden of pollutants on environment. We describe the 

feasibility of using the marble sludge dust in concrete 

production as partial replacement of cement. 

II. INTRODUCTION 

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 sludge 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 compressive strength of hardened 

concrete were also investigated. Test results show that this 

industrial bi product is capable of improving hardened 

concrete performance up to 10%, Enhancing fresh concrete 

behavior and can be used in architectural concrete mixtures 

containing White cement. The compressive strength of 

concrete was measured for 7 and 28 days. In order to evaluate 

the effects of marble dust on mechanical behavior, many 

different mortar mixes were tested. 

III. OBJECTIVES 

In this project our main objective is to study the influence of 

partial replacement of cement with marble powder, and to 

compare it with the compressive and tensile strength of 

ordinary M20 concrete. We are also trying to find the 

percentage of marble powder replaced in concrete that makes 

the strength of the concrete maximum. 

Now-a-days marble powder has become a pollutant. 

So, by partially replacing cement with marble powder, we are 

proposing a method that can be of great use in reducing 

pollution to a great extent. 

IV. MATERIALS 

A. Cement 

Ordinary Portland cement of Ambuja Cement conforming to 

IS 269-1976 and IS 4031-1968 was adopted in this work. The 

cement used is of 5 3 grade. - 

B. Fine aggregate 

Natural sand which is easily available and low in price was 

used in the work. It has cubical or rounded shape with smooth 

surface texture. Being cubical, rounded and smooth texture it 

give good workability. Sand which is used here is taken from 

stone crushing plant. Particles of this sand have smooth 

texture and are brownish colour. Sieve analysis was done to 

find out fineness modulus which comes out to be 3.29% 

which is under limit as per IS 383-1970. 

C. Coarse aggregate 

The aggregate used in this project mainly of basalt rock which 

comes under normal weight category. The aggregates are 

locally available. 50% of the aggregate used are of 10-12 mm 

size and remaining 50% are of 20mm size. The coarse 

aggregate was also tested for various properties like impact 

value test, crushing value test, elongation and flakiness index 

test to check their suitability for the experiment. 

D. Marble powder 

Marble powder was collected from the dressing and 

processing unit in Udaipur. It was initially in wet form (i.e. 

slurry); after that it is dried by exposing in the sun and finally 

sieved by IS-90 micron sieve before mixing in concrete. 

Not:. All the materials and equipments were provided by 

college itself, except Marble Dust Powder. Sand was obtained 

from crushing plants which gray brownish in colour. 



Strength of Concrete by Partially Replacement of Cement with Marble Powder in Concrete 

 (IJSRD/Vol. 6/Issue 03/2018/317) 

 

 All rights reserved by www.ijsrd.com 1324 

V. TESTING ON PHYSICAL PROPERTIES OF MATERIAL 

A. Cement 

1) Initial Setting Time = 35 Minutes  

2) Fineness Modulus = 6% 

3) Specific Gravity of Cement = 2.60 

B. Fine Aggregate 

1) Specific Gravity of Fine Aggregate = 2.59 

2) Fineness Modulus 

Quantity of Sand = 1 kg 

Time of Sieving = 15 minutes 

S.N

o 

Sieve 

Size 

Weigh

t 

retaine

d 

% of 

Weight 

Retain

ed 

Cumulati

ve % 

retained 

Cumulati

ve % 

passed 

1 
4.75 

mm 
0 0 0 100 

2 
2.36 

mm 
98 9.8 9.8 90.2 

3 
1.18 

mm 
60 6 15.8 84.2 

4 

600 

micro

n 

188 18.8 34.6 65.4 

5 

300 

micro

n 

397 39.7 74.3 25.7 

6 

150 

micro

n 

221 22.1 96.4 3.6 

7 

90 

micro

n 

21.5 2.15 98.5 1.45 

8 Pan 19.5 1.95 100 0 

9    329.4  

Fineness Modulus = 329.4/100 =3.29 

C. Coarse Aggregate 

1) Specific Gravity of Coarse Aggregate = 2.66 

2) Fineness Modulus 

Quantity of C.A = 4 Kg 

S.N

o 

Siev

e 

Size 

Weigh

t 

retaine

d 

% of 

Weight 

Retaine

d 

Cumulati

ve % 

retained 

Cumulati

ve % 

passed 

1 
40 

mm 
0 0 0 100 

2 
20 

mm 
585.0 14.625 14.625 85.375 

3 
10 

mm 
3260 81.5 96.12 3.88 

4 
4.75 

mm 
155 3.875 100 0 

5 
2.40 

mm 
0 0 100 0 

6 
1.18 

mm 
0 0 100 0 

7 
600 

m 
0 0 100 0 

8 
300

m 
0 0 100 0 

9 
150

m 
0 0 100 0 

Fineness Modulus = 710.77 / 100 =7.10 

D. Marble Powder 

1) Colour = white 

2) Specific gravity = 2.5 

VI. MIX DESIGN 

Mix design for concrete was made using the properties of 

constituents of concrete. Grade of concrete was taken as M20 

and the mix designwas done as per IS:10262-1982 and 

IS:456-2000. The water cement ratio was taken as 0.5 which 

should be the maximum for M20 grade under mild exposure 

condition. 

A. Design Stipulations 

S.No. Design Stipulation Quantity 

1 

Characteristic compressive 

strength required in the field 

at 28 

Days 20N/MM2 

2 Maximum size of aggregates 20mm (angular) 

3 Degree of workability 

0.90 

(Compacting 

factor) 

4 Degree of quality of control Good 

5 Type of exposure Mild 

B. Test Data for Material 

S.No. Test Data For Material Quantity 

1 Cement used 
Ordinary Portland 

Cement 

2 Specific Gravity of cement 2.608 

3 
Specific Gravity of fine 

aggregate 
2.59 

4 
Specific Gravity of coarse 

aggregate 
2.66 

5 
Water absorption of fine 

aggregate 
Nil 

6 
Water absorption of coarse 

aggregate 
Nil 

7 
Free moisture of fine 

aggregate 
Nil 

8 
Free moisture of coarse 

aggregate 
Nil 

9 
Sieve analysis of fine 

aggregate 
Grade 3 

C. Determination of Cement & Watter Content Target Mean 

Strtength for Mix Design 

fck = fck + 165 S 

fck = 20 + 1.65x 4.6 = 27.59N/mm2 

As per IS; 10262- 1982 

Take Water Cement (W/c) Ratio = 0.5 

1) Determination or Cement Content: 

Water Cement WV/c) Ratio = 0.5 

Required Water Content = 186 + (1 am)/1 00 = 191.6 Ltr/m3 

Cement Content = 191.6/0.5 = 383Kg/ m3 
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This Cement Content is adequate for Mild exposure 

condition, According to APPENDIX-A of IS; 456. 

D. Determination of Coarse and Fine Aggregate Contents 

For the specimen maximum size of 20mm, the amount of 

entrapped air in the wet concrete is 2%. Taking this into 

account and applying equations from 3.5.1 of IS; 10262 -

I982. 

Therefore, 

1) For fine aggregate: 

0.98 = (191.58 + (383.16/2.608)+(1/0.315) X (fa/ 

2.59) 1 X (1/1000) Fa = 525.82 

2) For coarse aggregate: 

0.98 = [191.58 + (383.16/2.608) + (1/(1-0.315) x 

(Ca/ 2.83)] X (1/1000) Ca = 1139.43 kg/m3 

The mix proportions then becomes 

Water: Cement: Fine aggregate: Coarse aggregate 

191.61: 383kg: 525.82kg: 1139.43kg or 

0.50 :1:1.372: 2.97 

3) VOLUMES: 

Volume of cube =15 X 15 X 15 =3375Cm3 

Volume of cylinder = x 7.52 x 30 =5301l.44 

Total volume = 8676.44 

Add 10% extra volume = 9544.084 

Volume of concrete = (1/2.602)+(1.372 /2.59)+(2.97/2.66) 

+(0.5/1) = 2.529 

Weight of cement = (1 / V) x volume = (1 / 2.529) x 9544.084) 

= 3.77kg 

Weight of fine aggregate = 1.372 x 3773.85 = 5.177 kg 

Weight of coarse aggregate = 2.97 x 3773.85 = 11.208 kg 

Required amount of water = 0.5 x 3773.85 = 1886.92 litre 

4) For Two Specimen: 

Weight of cement = 7.547 kg 

Weight of fine aggregate = 10.355 kg Weight of coarse 

aggregate = 22.41 kg required water = 3-77 litre 

5) Mix Proportions: 

Five concrete mixes with stone dust were produced, replacing 

0 %( reference mixture), 5%, 10%, 15% and 20% Cement, in 

terms of weight. The concrete mix proportion for M20 grade 

was designed in accordance with I.S. code. 

6) Quantity of Marble Powder: 

5% of cement replaced by marble powder = 377.38gm 

10% of marble powder = 754.7 gm 

15% of marble powder = l.l3 kg 

20 % of marble powder = 1.5094 kg 

7) Experimental conditions: 

Compressive strength of concrete was undertaken on 15 cm 

cubic specimens at 7 days and 28 days of age. Regarding 

splitting tensile strength, cylinders with 30 cm of height and 

l5 cm of diameter were casted and tested at 28 days of age. 

All specimens were removed 48 hours after casting, and then 

transferred to regular conditions (interior of the laboratory) 

till testing. 

E. Preparation and Curing of Specimen 

Standard cubic specimens of l50 mm size were cast. Concrete 

cubes were cast for compressive strength. The standard 

cylindrical specimen of l00mm diameter and 300mm height 

cylindrical specimens were caste for tensile strength. 

 

 

VII. TESTING OF FRESH CONCRETE WORKABILITY TEST 

A. Slump Test 

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 assessed from the batch to batch by 

observing the nature in which the concrete slumps. It is not 

very suitable for very wet or very dry concrete. 

The slump value for the Trials having different 

percentages of marble powder with the partial replacement of 

Cement for the mix M20 is given in the below table:- 

S.No. 
Trial Mix 

Design(M20) 

% of of 

Marble Dust 

(Powder) 

Slump 

Values(mm) 

1 Trial 1st - M1 0% 25 

2 
Trial 

2nd 

- 

M2 
5% 22 

3 
Trial 

3rd 

- 

M3 
%10 27 

4 
Trial 

4th 

- 

M4 
%15 26 

5 
Trial 

5th - 
M5 %20 26 

6 
Trial 

6th 

- 

M6 
%25 27 

VIII. TESTING OF HARDENED CONCRETE 

Percentage 

% 
1 2 3 

Average 

(MPa) 

Comparative 

Strength(MPa 

0% 380 340 360 16 16 

5% 355 405 400 380 16.88 

%10 390 430 400 410 18.22 

%15 275 325 320 300 13.33 

%20 290 270 280 280 12.44 

A. Compressive Strength - 28 Days 

Percentage 

% 
1 2 3 

Average 

(MPa) 

Comparative 

Strength(MPa 

0% 535 565 360 550 24.40 

5% 580 620 640 600 26.67 

%10 675 645 655 660 29.33 

%15 470 435 435 452.5 20.11 

%20 420 440 425 420 18.67 

B. Graphical Representation of Compressive Strength 
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C. Tensile Strength — 7 Days 

Percentage 

% 
1 2 3 

Average 

(MPa) 

Tensile 

Strength 

(M Pa 

0% 111 129 130 120 1.69 

5% 130 136 135 133 1.88 

%10 125 151 140 138 1.95 

%15 100 128 130 114 1.61 

%20 108 84 110 96 1.35 

D. Tensile Strength — 28 Days 

Percentage 

% 
1 2 3 

Average 

(MPa) 

Tensile 

Strength 

(M Pa 

0% 170 178 180 174 2.461 

5% 182 185 185 183.5 2.59 

%10 197 201 200 199 2.84 

%15 165 170 180 167.5 2.36 

%20 141 162 160 151.5 2.14 

E. Graphical Representation of Tensile Strength 

 

IX. RESULT 

A. Compression Test 

Mechanical behavior of Concrete Cubes prepared without 

chemical admixtures was studied by compressive tests (Grade 

M20 and Curing time of 7 days and 28 days). 

It can be noticed that 5 % replacement of cement 

with marble dust in mild condition and 10% replacement of 

cement with marble dust in mild condition, are showing 

increase in compressive strength. 

B. Tensile Strength Test 

Mechanical behavior of cylindrical specimens prepared 

without chemical admixtures was studied by tensile strength 

test. (Grade M20), curing times of 7 days and 28 days and the 

results obtained are reported. 

It is noticed that 5% replacement of cement with 

marble dust in mild condition and 10% replacement of 

cement with marble dust in severe conditions, are showing 

increase in tensile strength. 

 

 

X. CONCLUSION 

This research is an experimental approach to substitute 

natural aggregates by the waste marble aggregates; the 

concern is more scientific than economical and 

environmental. The results obtained demonstrated the 

performance of various concrete mixtures which may help to 

understand the behavior of these recycled aggregates. Due to 

marble dust, it proved to be very effective in assuring very 

good cohesiveness of mortar and concrete. From the above 

study, it is concluded that the marble dust can be used as a 

replacement material for cement; and 10% replacement of 

marble dust gives an excellent result in strength aspect and 

quality aspect and it is better than the control concrete. The 

results showed that the substitution of 10% of the cement 

content by marble stone dust induced higher compressive 

strength, higher splitting tensile strength, and improvement of 

properties related to durability. 

Test results show that this industrial waste is capable 

of improving hardened concrete performance up to 15%, 

enhancing fresh concrete behavior and can be used in plain 

concrete. 

Analysis of these results has revealed that the 

appropriate incorporation of marble waste aggregates can 

lead to interesting characteristics in terms of strength, indeed 

the use of marble aggregates resulted in a considerable 

increase in the compressive and tensile strength. The 

enhancement in resistance is very significant for 25%, 50% 

and 75% of substitution. The concrete workability can be 

improved by the correct quantity of water and the correct 

proportioning and grading of the “recycled sand” and the 

“recycled gravel” which can provide practical formulations. 

This research needs to be supplemented by durability studies 

such as treeze—thaw resistance, permeation properties, and 

carbonation resistance and some of these tests are in progress. 

The marble waste can be used as alterative aggregates for 

concrete and for many other purposes such as bricks 

manufacturing, road construction and landless. 


