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Abstract: The current work is carried out to compare the 

Compressive strength characteristic of conventional 

concrete with the concrete replaced with marble powder as 

partial replacement of cement and natural sand by stone 

dust. The work is carried out with M20 and M30 grade 

concrete with w/c ratio of 0.55 and 0.45 respectively as a 

control specimen and the cement is replaced by marble 

powder in the range of 0%, 10% and 20% by weight of 

cement and natural sand is replaced by stone dust in the 

range of 10%, 20% and 30% by weight. For all the mixes 

compressive strength is determined at 28 days of curing. The 

result of present investigation indicate that the 

incorporation  of marble powder and stone dust as a partial 

replacement of cement and natural sand respectively 

showed significant improvements in the compressive 

strength of concrete for 10% replacement of marble powder 

and 20% replacement of stone dust. 
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1. INTRODUCTION 

Waste marble powder is generated as a by-product during 

cutting of marble. The waste is approximately in the range of 

20% of the total marble handled. The amount of waste 

marble powder generated at the site every year is in the 

range of 250-400 tones. The marble cutting plants are 

dumping the powder in any nearby pit or vacant spaces, near 

their unit. This leads to serious environmental and dust 

pollution and occupation of vast area of land also leading to 

contamination of the underground water reserves. Leaving 

the waste materials 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 admixtures so that natural 

resources are used more efficiently and the environment is 

protected from waste deposits. 

The global consumption of natural sand is very high, 

due to the extensive use of concrete. In general, the demand 

of natural sand is quite high in developing countries to 

satisfy the rapid infrastructural growth, in this situation 

developing country like India facing shortage in good quality 

natural sand. Particularly in India, natural sand deposits are 

being depleted and causing serious threat to environment as 

well as the society. Increasing extraction of natural sand 

from river beds causing many problems, loosing water 

retaining sand strata, deepening of the river courses and 

causing bank slides, loss of vegetation on the bank of rivers, 

exposing the intake well of water supply schemes, disturbs 

the aquatic life as well as affecting agriculture due to 

lowering the underground water table etc are few examples. 

By using marble powder partially in place of cement 

and stone dust in place of sand we can achieve the economy 

because of low cost of these materials as compared to 

cement and sand. By using these materials we can reduce the 

demand for cement and sand we can also reduce the wastage 

of marble powder and stone dust, saving in abundant open 

space for storage or dumping. 

2. MATERIALS 

2.1 Cement 

Ordinary Portland cement confirming to IS 12269-

1987 was used. Ultratech cement 53 grade procured from 

single source, properties of which are tested in the 

laboratory are shown in Table 1.             
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Table 1: Physical properties of cement 

Sl. No. Properties Cement 

1 Specific gravity 3.1 

2 Fineness 2% 

3 Normal consistency 34% 

4 Initial setting time 40minutes 

5 Final setting time 2hours 45minutes 

2.2. Fine aggregate (F.A) 

 Good quality zone-II fine aggregate were used, the 

various test results for fine aggregate are as shown in Table 

2 and the sieve analysis results are shown in the Table 3. 

Table 2: Physical properties of fine aggregate 

Sl. No Properties Fine aggregate 

1. Specific gravity 2.61 

2. Bulk density 1704.6 Kg/m3 

Table 3: Sieve analysis results of sand and stone dust 

Sieve size 
Cumulative % finer 

for sand 

Cumulative % 

finer for stone 

dust 

4.75mm 99.20 99.60 

2.36mm 91.80 75.50 

1.18mm 76.80 60.44 

600µ 35.30 48.39 

300µ 8.30 29.32 

150µ 2.40 4.42 

 

As per IS 383-1970 the aggregate shall consist of 

naturally occurring (crushed or uncrushed) stones, gravel 

and sand or combination thereof. They shall be hard,  

strong, dense, clear, free from adherent coating and free 

from injurious amounts of disintegrated pieces, alkali 

,vegetable matter and other deleterious substances as a 

possible flaky and elongated piece should be avoided.  

   Fig 1: sieve analysis result of sand and stone dust 

 2.3. Basalt aggregate 

 In the present investigation basalt aggregate of sizes 

20mm and 10mm available from local crusher were used. 

Different tests such as specific gravity, bulk density etc were 

carried out in laboratory for both the basalt coarse 

aggregate. The physical properties are shown in Table 4 and 

the sieve analysis results are shown in Table 5.       

Table 4: Physical properties of coarse aggregate 

Sl. No Properties 
Basalt 

aggregate 

1. Shape of coarse aggregate Angular 

2. Specific Gravity 2.80 

3. Free surface moisture Nil 

4. Bulk density(20mm) 1433.45 Kg/m3 

5. Bulk density(10mm) 1335.6 Kg/m3 
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Table 5: Sieve analysis results of basalt aggregate 

Sieve sizes 
Cumulative % passing finer  for 

basalt aggregate 

40mm 100 

20mm 82.50 

12.5mm 21.80 

10mm 7.25 

4.75mm 3.1 

2.4 Marble powder  

 The marble powder required was brought from the 

local stone polishing unit, in this experimental study marble 

powder passing IS 90 micron sieve is used and having 

specific gravity 2.91. The chemical composition of cement 

and marble powder are shown in table 6. 

Table 6: Chemical composition of cement and marble 

powder (X-ray analysis spectrometry) 

 

Constituents 
Cement 

% 

Marble powder 

% 

Cao 36.60 26.28 

Al2O3 2.96 14.22 

Fe2O3 2.33 6.84 

SiO2 22.40 22.61 

MgO 2.95 5.55 

 

2.5 Stone dust  

 It is the residue material which is the extraction of 

basalt rocks to form the fine particles less than 4.75mm 

through the IS sieve. Locally available stone dust was used in 

the present study for replacement of fine aggregate (sand). 

 Different test such as specific gravity and bulk density 

were carried out in laboratory for stone dust results are shown 

in Table 7 and the sieve analysis result in Table 3.  

Table 7: Physical Properties of stone dust 

 

Properties Values 

Bulk density 1500Kg/m3 

Specific gravity 2.63 

 

3. METHODOLOGY 

3.1 Mix Design  

Mix design is carried out by IS 10262:2009 for M20 

and M30 grade concrete yielded a mix proportion as shown in 

Table 8. 

Table 8: Mix Proportions. 

Grade 

of 

Concre

te 

W/C Cement FA 

CA 

(20 

mm) 

CA  

(10 

mm) 

M20 0.55 1 2.119 1.956 1.6 

M30 0.45 1 1.588 1.596 1.305 

 

3.2 Casting and Testing  

To find out the Compressive strength, specimens of 

dimensions 150X150X150mm were cast and tested under 

UTM as per IS 9013-1978 after 28 days of curing. 

4. RESULTS & DISCUSSION 

From the test results of compressive strength for 

M20 and M30 grade concrete, it is found that the strength 

increases with the increase in marble powder and stone 

dust. It is found that the optimum percentage replacement of 

cement by marble powder and sand by stone dust which 

gives the maximum strength for M20 and M30 grade concrete 

is 10% marble powder and 20% stone dust. 
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At 28 days of curing the compressive strength of M20 

grade concrete increases from 31.64 N/mm2 to 36.48 

N/mm2 and for M30 grade concrete increases from 38.80 

N/mm2 to 42.29 N/mm2 for 10% marble powder and 20% 

stone dust replacement. It is found that there was 15 % and 

9% increment in compressive strength for M20 and M30 grade 

concrete respectively at 28 days of curing. The results are 

tabulated below.  

Table 9: Results of M20 and M30 grade conventional concrete 

Grade of Concrete 
Compressive strengths in 

N/mm2 

M20 31.64 

M30 38.80 

4.1 Results of M20 grade concrete for various 

percentage replacements of MP and SD 

Table 10: Compressive Strength of concrete 

Replacement  of stone 

dust and marble powder  

Compressive strengths 

in N/mm2 

10%(SD)-0%(MP) 32.26 

10%(SD)-10%(MP) 34.88 

10%(SD)-20%(MP) 31.68 

 

 

 

 

 

 

 

 

 

Fig 2: Compressive strength test results for M20 grade 

concrete 

Table 11: Compressive Strength of concrete 

Replacement  of stone 

dust and marble powder  

Compressive strengths 

in N/mm2 

20%(SD)-0%(MP) 36.48 

20%(SD)-10%(MP) 36.48 

20%(SD)-20%(MP) 33.43 

 

 

 

 

 

 

 

 

Fig 3: Compressive strength test results for M20 grade 

concrete 

Table 12: Compressive Strength of concrete 

 

Replacement  of stone dust 

and marble powder  

Compressive 

strengths in N/mm2 

30%(SD)-0%(MP) 34 

30%(SD)-10%(MP) 35.46 

30%(SD)-20%(MP) 33.14 
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34.88 
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     33.43 

   36.48      36.48 



          International Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395 -0056 

               Volume: 03 Issue: 08 | Aug-2016                       www.irjet.net                                                               p-ISSN: 2395-0072 

 

© 2016, IRJET       |       Impact Factor value: 4.45        |       ISO 9001:2008 Certified Journal       |        Page 5 
 

10%(SD)-0%(MP) 10%(SD)-10%(MP) 10%(SD)-20%(MP)

32

33

34

35

36

37

38

39

40

41

C
om

pr
es

si
ve

 s
tr

en
gt

h 
in

 N
/m

m
2

Replacement of SD and MP

20%(SD)-0%(MP) 20%(SD)-10%(MP) 20%(SD)-20%(MP)

36

37

38

39

40

41

42

43

co
m

p
re

ss
iv

e
 s

tr
e

n
g

th
 in

 N
/m

m
2

Replacement of SD and MP

20%(SD)-0%(MP) 20%(SD)-10%(MP) 20%(SD)-20%(MP)

36

37

38

39

40

41

42

43

c
o

m
p

re
s
s
iv

e
 s

tr
e

n
g

th
 i
n

 N
/m

m
2

Replacement of SD and MP

 

 

 

 

 

 

 

Fig 4: Compressive strength test results for M20 grade 

concrete 

4.2 Results of M30 grade concrete for various 

percentage replacements of MP and SD 

Table 13: Compressive Strength of concrete 

Replacement  for stone dust 

and marble powder  

Compressive 

strengths in N/mm2 

10%(SD)-0%(MP) 35.94 

10%(SD)-10%(MP) 40.55 

10%(SD)-20%(MP) 37.10 

 

 

 

 

 

 

 

 

 

Fig 5: Compressive strength test results for M30 grade 

concrete 

Table 14: Compressive Strength of concrete 

Replacement  for stone 

dust and marble powder  

Compressive strengths in 

N/mm2 

20%(SD)-0%(MP) 40.98 

20%(SD)-10%(MP) 42.29 

20%(SD)-20%(MP) 39.24 

 

 

 

 

 

 

 

 

 

 

Fig 6: Compressive strength test results for M30 grade  

Concrete 

       Table 15: Compressive Strength of concrete 

Replacement  for stone 

dust and marble 

powder 

Compressive strengths in 

N/mm2 

30%(SD)-0%(MP) 40.55 

30%(SD)-10%(MP) 41.42 

30%(SD)-20%(MP) 34.59 
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Fig 7: Compressive strength test results for   M30 grade 

concrete 

 

CONCLUSIONS 

 

1. The optimum percentage replacement of cement by 
marble powder is 10% and sand by stone dust is 
20% by weight which showed increment in 
compressive strength for M20 and M30 grade 
concrete. 

2. It is found that there was 15% increment in 
compressive strength for M20 grade concrete for 
optimum percentage replacement. 

3. It is found that there was 9% increment in 
compressive strength for M30 grade concrete for 
optimum percentage replacement. 

4. We have put forth a simple step to minimize the 
costs for construction with usage of marble powder 
and stone dust which is freely or cheaply available.  
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