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Abstract - The primary point of this examination is to research 
the chance of using waste materials of Construction industry. 
This examination additionally goal of decreasing expense and 
inaccessibility of customary materials. Passing on the waste 
materials to the climate straightforwardly can cause natural 
Problem. Subsequently the reuse of waste material has been 
underscored. Waste can be utilized to deliver new item or can 
be utilized as admixtures, so normal assets are utilized all the 
more proficiently and the climate is shielded from squander 
stores materials. In marble stone industry it produces both 
strong waste and stone slurry. The modern squanders are 
unloaded in the close by land and the normal ripeness of the 
dirt is ruined. The substantial business is continually searching 
for Supplementary material with the goal of lessening the 
strong garbage removal issue. In this paper the usage of 
marble dust powder is supplant by sand with changing rate 
(as - 0% 10% 20% 30% 40% half) and concrete with 
fluctuating rate (as-0% 5% 10% 15% 20% 25%) by weight 
utilizing water-concrete proportion kept steady in the 
Concrete blend. What's more investigations to decide the ideal 
level of substitution at which most extreme compressive 
strength and furthermore split elasticity are accomplished. 
There are a few re-use and reusing answers for this modern 
result, both at in exploratory stage and in viable applications. 
Marble dust has great restricting property and invigorates 
sufficient concrete and because of this, it is appropriate to 
development. Thus, marble dust is proper substitute of fine 
totals and concrete in substantial blend for development. 

1. Introduction  

Marble is a non-foliated transformative stone coming about 
because of the change of an unadulterated lime stone. It is 
made out of re solidified carbonate minerals most generally 
calcite (CaCo3) or dolomite (CaMg(Co3)2). Geologists utilize 
the expression "marble" to allude to transformed limestone. 
The virtue of the marble is liable for its tone and appearance. 
It is white in the event that the limestone is made gradually 
out of calcite (100 percent CaCo3).Chemically, marble are 
crystalline rocks composed predominantly of calcite, 
dolomite or serpentine materials, other mineral constituents 
differ from one beginning to another. The substance 
debasements as SiO2, limonite, FeS2 (Pyrite) and so on are 
related with marble. The primary pollutants in crude 
limestone (for concrete) which can influence the properties 
of completed concrete. 

Genuinely, marble are re-solidified hard minimized, fine to 
exceptionally fine grained transformed rocks fit to taking 

sparkling shine. Marble is sturdy, has a respectable 
appearance, and is thusly in incredible interest in 
developments, enhancements and other industry. Marble stone 
industry produced both strong waste and stone slurry. The 
modern waste are unloaded in the close by land and the 
normal ripeness of the dirt is ruined. 

1.1 Environmental Influence      

Marble industry is one of the most environmentally 
unfriendly industries, cutting the stones produces heat, 
slurry, rock fragments and dust. Although marble waste, in 
generally, includes non- radioactive by- products and thus it 
does not induce climate changes .It destroys plant life. The 
dust particles usually contains CaCo3 resulting in visual 
pollution.  

 The slurry generated during processing can be 
estimate at about 10% of the total stone quarried (20% to 
25% of the block as received from the quarries) and during 
polishing as 5% to 7%.  

   Worldwide, the assessed amount of squanders age 
was 12 billion tons in the year 2002 which 11 billion tons 
were modern squanders and 1.6 billion tons were city strong 
squanders (MSW). In the year 2025, around 19 billion tons 
of strong squanders are relied upon to be created yearly. In 
India (6%) strong squanders are produced every year. 

Currently aggregated strong squanders and their expanding 
yearly creation are a significant wellspring of contamination 
of climate. 

 The Waste Marble Powder (WMP) forces genuine dangers to 
biological system, physical, compound and natural parts of 
climate. Countable issues are : 

• Disintegration of top prolific soil cover. It 
antagonistically influences the efficiency of land because of 
diminished porosity, water assimilation, water permeation 
and so forth 

• When dried, it becomes air borne and cause serious 
air contamination. Presents word related medical conditions, 
it likewise influences apparatus and instruments introduced 
in modern regions. 

• Tainting of the streams and other water bodies 
there by unfavorably influencing water system and drinking 
water assets. Influencing nature of water during stormy 
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season, and diminishing stockpiling limits and harming sea-
going life. 

• Tainting of air, the white residue particles as a rule 
contains CaCo3 and can cause visual contamination. 

2.    Environmental Impacts 

The fundamental model for substantial creation was no 
different for every one of the three cases. indicated by ideal 
rate substitution were thought of. From the endpoint and 
midpoint assets, effect of removal marble powder was 
diminished for concrete and sand substitution cases 
individually as the removal of this waste negatively affects 
the climate. 

• Ecological effect correlation of ordinary cement with 
marble powder joined cements gives positive indications of 
decreased effect of cement on account of huge investment 
funds in natural effect of concrete decrease and sand 
extraction. 

• The carbon impression of one ton of primary 
cement is decreased to 350 kg/m3 (with 15% marble 
powder substitution of concrete) when contrasted with 410 
kg/m3 for regular cement. 

Nonetheless, on account of incomplete substitution of 
concrete and sand lesser amounts of both as  

 3. Materials & Methodology 

  The testing program has been concluded in view of writing 
audit and the goal of the proposed work. The trial work 
incorporates testing of each material that are being utilized 
in the trial Standard test regarding I.S. code were performed 
on materials like concrete, sand, totals, water and marble 
powder. 

1.1 Marble Powder 

It adjusts IS: 4031-1988 (Part-11) and has a particular 
gravity of 2.84, Fineness by sieving 24.4%, Specific surface 
area(cm2/gm) 11.4*103, Color is White, dim. The dried 
material was sieved through a 0.25 mm strainer lastly the 
marble dust was acquired to be utilized in the trials. 

1.2 Cement 

Standard Portland concrete of 43-grade was utilized in this 
work Conforming to IS:8112-1989 which has Specific gravity 
3.15, Normal consistency 20%, Initial Setting Time 30 
minutes (least), Final Setting Time 600 minutes (greatest) 
and Compressive Strength 43 N/mm2 (least). 

1.3 Course Aggregate 

Squashed normal stone total of greatest ostensible size up to 
20mm (A1) and total passing 10mm (A2) were utilized. It is 
held on 4.75 mm IS sifter The particular gravity 2.67, Bulk 

Density 1650 kg/m3, and water assimilation of 20mm and 
10mm were 1.0% and 1.5% .Fineness modulus of 20mm and 
10mm total were 7.01and 6.66. 

1.4 Fine Aggregate 

Accessible sand going through 4.75 mm IS sifter, adjusting to 
evaluating zone-III of IS: 383-1970 was utilized. The actual 
Properties of sand like Fineness Modulus, Specific Gravity, 
water ingestion, Bulk Density, and Moisture Content were 
2.20, 2.55, and 1.5%, 1780 Kg/m3 and 0.8%. 

1.5 Water 

The consumable water is utilized in this review. Water 
adjusting to according to IS: 456-2000 was utilized for 
blending just as restoring of Concrete examples.Test 
examination is completed to concentrate on the properties of 
M20 grade of concrete, This exploration is executed in two 
stage, in first stage blend of M20 grade concrete with Marble 
powder different rate as 0%, 5%, 10%, 15%, 20%, 25% 
supplant of concrete and 0%, 10%, 20%, 30%,40%,,50% 
supplant of sand by the volume of cement. In second stage, 
different example is projecting for mechanical trial of 
cement. Which is decides the ideal level of substitution 
concrete and sand. 

1.6 Working arrangement for study 

Fig. 2, working outline for study 

1.7 Concrete Proportions 

In this concentrate on the substantial blend was ostensible 
intended for M20 grade concrete as indicated by IS 10262-
2009 and the blending proportion was 1: 1.5: 3 with a W/C 
proportion of 0.50. 

In this substantial blend Marble Dust supplanting concrete in 
with 0%, 5%, 10%, 15%, 20%, 25%, and sand with 0%, 10%, 
20%, 30%, 40%, half by weight. Furthermore Prepared 12x3 
no of substantial 3D squares examples, 12 no of substantial 
chambers examples and 12 no of cements crystal examples 
for decide the mechanical test. 

The blend extent of M20 grade is as Table 1. 

S. 
No. 

Description Mass (kg/m3) 

1  Cement 411 

2 Fine Aggregate 698 

3 Coarse Aggregate 1395 

 20 mm 975 

 10 mm 419 

4 Water 246 

5 Water-Cement Ratio 0.49 

Table 1, Mix Proportion 
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1.8 Molding Specimens for the Experiment 

The form for test example adjusting to IS: 10086-1982 were 
utilized for projecting of shapes, bars, and chamber 
according to set down details for molds to be utilized in trial 
of concrete and cement. The test was made when practicable 
subsequent to blending and so as to deliver full compaction 
of the substantial with neither isolation nor inordinate 
laitance. Table vibrator was utilized for compaction of 
cement in the shape. The test examples were put away in a 
spot, liberated from vibration, in soggy air o something like 
90 % relative dampness, and at a temperature of270± 20C 
for 24 hours.   

 4 .  Result 

The test consequences of examples with different parts of 
WMD supplanting are contrasted and the outcomes given by 
the control actually take a look at examples. The table gives 
the correlation of multi day compressive strength, split 
rigidity and flexural strength results. 

 Workability of the Mix Concrete 

The accommodation of the huge passed on utilizing different 
substitution speeds of Waste marble dust concrete was had a 
go at utilizing the hang test. A discretionary water-concrete 
extent of 0.50 was utilized. 

Marble dust 
replacement 
of cement 

Slump 
value 
(mm) 

Marble dust 
replacement 
of sand 

Slump 
value 
(mm) 

0%  29 0%  30  

5%  26 10%  26 

10%  23 20%  25  

15%  24 30%  21 

20%  19 40%  19 

25%  17 50%  19  

Table 4, presents the recorded slump values of the 
investigation conducted. 
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Fig. 3,   slump chart of mix concrete 

6.2 Compressive Strength - Compressive strength tests were 
performed on compression testing machine using cube 
samples. The average failure load and the strengths obtained 
are given by – 

 

 

 

6.3 Split Tensile Strength -The average failure load and the 
split tensile strength obtained after 28 days of curing for 
cylindrical specimen is given by – 

%marble 
dust 
replace by 
cement 

Split tensile 
strength in 
28 days 
(MPa)        

%marble 
dust replace 
by sand 

Split 
tensile 
strength in 
28 days 
(MPa)        

0%  2.134 0%  2.16 

5%  2.23 10%  2.28 

10%  2.38 20%  2.36 
15%  2.36 30%  2.36 

20%  2.32 40%  2.34 

25%  2.29 50%  2.32 

%marble 
dust 
replace 
by 
cement 

Compressive 
strength in 
28 days 
(MPa)        

%marble 
dust 
replace by 
sand 

Compressive 
strength in 
28 days 
(MPa)        

0%  28.62 0%  28.81 

5%  29.17 10%  29.24 

10%  29.31 20%  28.93 

15%  28.90 30%  28.79 
20%  28.78 40%  28.71 

25%  28.51 50%  28.61 
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6.4 Flexural Strength -The average failure load and the 
flexural strength obtained after 28 days of beam specimen is 
given by – 

%marble 
dust 
replace by 
cement 

Flexural 
strength in 
28 days 
(MPa)        

%marble 
dust replace 
by sand 

Flexural 
strength in 
28 days 
(MPa)        

0%  3.1 0%  3.1 

5%  3.3 10%  3.2 

10%  3.3 20%  3.37 

15%  3.3 30%  3.34 

20%  3.3 40%  3.3 

25%  3.1 50%  3.3 

 

 

5. Conclusion  

• The development of waste marble dust as a 
constitutive material of concrete had a good hang of new 

concrete. So handiness and sturdiness of concrete is 
adequate. 

• In view of the incredible fineness of waste marble 
powder, it turned out to be extraordinarily fruitful in 
ensuring extraordinary cohesiveness of mortar and concrete, 
considering that water substantial extent was essentially 
acceptable. 

• Marble filth powder extraordinarily fine absolute 
going through 0.25mm sifter, can be used as filler and helps 
with decreasing the total voids content in concrete and 
accepted a discernible part in the hydration cycle. 

• In real survey, Specific gravity of marble dust is 2.84, 
sand 2.55 and concrete 2.84. This show unequivocal gravity 
of marble dust is more than sand and comparable to cement. 

• As indicated by composing, the filler effect of marble 
dust on substantial hydration is connected with the 
abatement of the porosity. It will in general be 
communicated that use of marble dust satisfactorily 
decreases the porosity of the set concrete. 

• From the above study, it is deduced that the waste 
marble powder can be used as a fragmentary replacement 
material for concrete; and 25% replacement of marble dust 
gives ideal result in compressive, split versatile, and flexural 
strength and quality viewpoint and it is better than the 
customary concrete. Along these lines, 25% replacing of 
marble dust with concrete is sufficient. 

References:  

1) B. Rai, K. Naushad, A. Kr, T. Rushad, Influence of 
Marble powder / granules in Concrete mix, 
International Journal of Civil and Structural 
Engineering 1 (2011) 827-834.  

2) H. Hebhoub, H. Aoun, M. Belachia, H. Houari, E. 
Ghorbel, Use of waste marble aggregates in concrete, 
Construction and Building Materials 25 (2011) 
1167-1171. 

3) H.Y. Aruntas, M. Gürü, M. Dayı, I. Tekin, Utilization of 
waste marble dust as an additive in cement 
production, Materials and Design 31 (2010) 4039-
4042. 

4) A.D. Sakalkale, G.D. Dhawale, R.S. Kedar, 
Experimental Study on Use of Waste Marble Dust in 
Concrete, International journal of Engineering 
Research and Applications 4(10) (2014) 44-50. 

5) N. Gurumoorthy, Influence of Marble Dust as a 
partial replacement of Cement in Concrete, 
International Journal of Engineering Research and 
Technology 3 (2014) 740-743. 



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

                      Volume: 09 Issue: 01 | Jan 2022                         www.irjet.net                                                                 p-ISSN: 2395-0072 

 

© 2022, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 1409 

6) H. Binici, H. Kaplan, S. Yilmaz, Influence of marble 
and limestone dusts as additives on some 
mechanical properties of concrete, Scientific 
Research and Essay 2 (2007) 372-379. 

7) A.A. Aliabdo, A. Elmoaty, M.A. Elmoaty, E.M. Auda, 
Re-use of waste marble dust in the production of 
cement and concrete, Construction and Building 
Materials 50 (2014) 28-41.  

8) Arshad, I. Shahid, Anwar, U.H.C., M.N. Baig, S. Khan, 
K. Shakir, the Wastes Utility in Concrete, 
International Journal of Environment Research 8(4) 
(2014) 1323-1328. 

9) Vaidevi, E ngineering Study on marble dust as 
partial replacement of cement in concrete, Indian 
Journal of Engineering 4 (2013) 9-11.  

10) J.V. Deshmukh, R. Varhade, K. Tandel, M. Gadekar, 
Green cement for sustainable concrete using marble 
dust, International Journal of Application or 
Innovation in Engineering & Management 4(4) 
(2015) 144-150. 

11) Ergün, Effects of the usage of diatomite and waste 
marble powder as partial replacement of cement on 
the mechanical properties of concrete, Construction 
and Building Materials 25(2) (2011) 806-812. 

12) P.A. Shirulea, A. Rahman, R.D. Gupta, Partial 
Replacement of Cement with Marble Dust Powder, 
International Journal of Advanced Engineering 
Research and Studies 1(3) (2012) 175- 177.  

13) M. Ali, P.S.M. Hashmi, An Experimental Investigation 
on Strength Characteristics of Concrete with the 
Partial Replacement of Cement by Marble Powder 
Dust and Sand by Stone Dust, International Journal 
of Engineering Research and Applications 4 (2014) 
203-209.  


