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Abstract— In this study, the natural aggregates are replaced 

by recycled aggregates with replacement ratio of 0%, 25%, 

50% and 100% and cement is replaced by marble powder 

with replacement ratio of 0%,10% and 20%. Twelve different 

mixes are used in the present study with varying replacement 

percentage of recycled aggregates and marble powder. The 

different mixes are studied for mechanical and workability 

properties of M35 concrete. Concrete mixes with 25% 

recycled aggregates and 10% marble powder replacement 

gives mechanical strength almost equals to normal mix. The 

workability of concrete mix decreases with increasing 

percentage of recycled concrete aggregates and increases 

with marble powder up to 10%. But results revealed that there 

is no significant decrease in workability of concrete mix. 

Results revealed that using marble powder and recycled 

aggregates up to a certain limit can be better alternative to 

cement and natural aggregates considering strength, economy 

and environmental friendly implications.  
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I. INTRODUCTION 

Concrete is ranked one of the most widely used construction 

material in the world. It has been found that after water only 

this material is extensively used on earth. Basically, concrete 

is the mixture of four major ingredients i.e. cement, fine 

aggregates, coarse aggregates and water. It is similar to 

artificial stone which is composed of above ingredients. With 

the passage of time, concrete has found its application in 

almost every aspect in construction like buildings, ports, 

dams, retaining walls, roads, railways, skyscrapers, airports 

and many more. Concrete plays a vital role in the 

development of economy of any country due to its utilization 

in huge volumes. Its production consumes almost 20 billion 

tons of raw materials. The research group of Fredonia stated 

that the global consumption of aggregates in construction 

practices may exceed 26 billion tons by 2012. It has been 

estimated that the pace by which urbanization is increasing, 

the demand of aggregates would be two times more in the 

next two to three decades. India is in one of the top ten leading 

countries that uses its natural resources. 

A. Marble Powder 

The waste produced from marble industry is in viscous form 

and generally named as marble sludge. As the sludge of the 

marble is in wet form, it is dried properly so that it can be 

used properly as a replacement of cement. marble stone 

industry generates tons of waste in the form of both solid 

waste and stone slurry waste. Solid waste is the rejected 

material at the processing unit whereas the stone slurry is a 

semi liquid substance that corresponds to about 40% of final 

product from stone industry. At present large amount of 

marble powder is generated in stone processing plants. In 

India, the marble industry is one of the major booming 

industries that present an annual output of 68 million tons of 

processed products. Following are the advantages of marble 

powder. 

1) It can be used in making permeable concrete road that 

captures rainwater and allowing it to seep into the 

ground, thus effective in recharging Ground water. 

2) It can be used as an additive in industrial brick 

production. 

3) The unit weight of concrete is increased when marble 

powder is used as a substitute for fine aggregates. 

B. Recycled Aggregates 

Recycled aggregates were used to replace coarse aggregates 

in the present work. These were procured from the concrete 

specimens such as concrete cubes, beams etc that were tested 

in the laboratory. Some of the waste is also collected from the 

college construction site. These Concrete wastes were used as 

a major source of recycled aggregates. It was used to partially 

replace the coarse aggregates and the maximum of 20mm size 

of aggregates were used. The waste concrete specimens were 

manually broken down into smaller pieces. The part of 

aggregates above 20mm sieve was discarded. Following are 

the advantages of recycled aggregates. 

1) The recycled aggregates are cheaper than natural 

aggregates. 

2) The process of recycling can be achieved on site thus 

reduces energy to transport recycled materials to 

recycling plants. 

3) It keeps concrete debris out of landfills thus saves landfill 

space. 

4) It reduces need for gravel mining. 

5) It absorbs large amount of carbon dioxide when crushed 

into smaller sizes thus reduces the evolution of 

greenhouse gases in atmosphere. 

II. REVIEW OF LITERATURE. 

Sami W.Tash (2009).  The aim of this experimental work is 

to investigate the strength of concrete made with recycled 

concrete coarse aggregates. It was observed that strength of 

recycled concrete could be 10-25% less than that of concrete 

made with natural aggregates. This percentage loss in 

strength was found more significant in weak concrete than 

strong concrete aggregates. Further it was observed that 

recycled concrete aggregates used with strength upto 50Mpa 

could give comparable results to that to natural aggregates. 

The toughness and soundness tests results showed higher 

percentage loss than natural aggregates, but were in 

permissible limits. 

S.A Abukersh (2011). This paper deals with the 

change in properties of recycled aggregates concrete when 

part of cement is replaced by red granite powder with up to 

30% by mass of cement content. Test trails showed that 

introducing red granite powder is suitable in terms of 

workability, stiffness and strength as compared to normal 
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aggregate and Portland cement concrete. Red granite powder 

addition beyond 30% cause a strength decrease, mechanical 

properties remains acceptable up to 30% of red granite 

powder for cement replacement.  

Mohamed Abd Elmoaty(2013). This research work 

aims on investigating physical properties, mechanical 

properties, and reinforcement corrosion resistance of concrete 

modified with granite powder. Granite powder cement 

replacement of 5%,7.5%,10% and 15% were used. The test 

results showed improvement on compressive strength of 

concrete at 5% granite powder. The tensile strength shows the 

same results as of compressive strength. It was also observed 

that at 5% granite powder corrosion cracking time was 

increased and after this ratio no significant reduction in time 

was increased.  

R. Rodrigues (2015). The aim of this paper is to 

evaluate the mechanical performance of concrete with 

various incorporation ratios of sludge from the marble 

extraction industry as cement replacement of 0%,5%,10%, 

and 20%. It was found that a mechanical property of concrete 

containing sludge tends to decline. Satisfactory results are 

obtained for replacement ratios up to 10%. It was also found 

that with use of plasticizer in concrete improve the 

performance of concrete.  

Deepanshu Patel (2016). The aim of this 

experimental study is to analyze the possibility of using 

marble powder in concrete production. M25 grade concrete is 

used in the present study to determine the strength properties 

of concrete. Cement is replaced by marble powder in different 

proportions as 0%, 5%, 10%, and 15%. From the results it is 

concluded that the best replacement percentage of marble 

powder is 10% with 28 days of curing. 

 
Fig. 1: Compressive strength at 7 days with varying 

Percentage of Recycled aggregates and Marble Powder 

 
Fig. 2: Compressive strength at 28 days with varying 

Percentage of Recycled aggregates and Marble powder 

 
Fig. 3: Split Tensile strength at 7 days with varying 

Percentage of Recycled aggregates and Marble Powder 

 
Fig. 4: Split Tensile strength at 28 days with varying 

Percentage of Recycled aggregates and Marble Powder 

 
Fig. 5: Flexural strength at 7 days with varying Percentage 

of Recycled aggregates and Marble powder 

 
Fig. 6: Flexural strength at 7 days with varying Percentage 

of Recycled aggregates and Marble Powder 
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III. CONCLUSION AND FUTURE SCOPE 

A. Conclusions 

1) It is concluded that the Compressive strength of the 

Concrete at 7 & 28 days decreases by increasing 

percentage of recycled aggregates. At 100 % 

replacement the Compressive Strength decreases due to 

the weak adhered mortar. Compressive Strength of the 

Concrete increases with the marble powder due to the 

decreased porosity in marble powder. 

2) The maximum increment in strength at 7&28 days is due 

to marble powder at R0M10. 

3) The best compressive strength results at 7&28 days 

curing are obtained by using 25% recycled aggregates 

and 10% Marble Powder as at this concrete mix the 

results are comparable to normal mix. 

4) Split Tensile Strength of the Concrete at 7&28 days also 

decreases as compared to normal concrete on 

Replacement with the 100% Recycled aggregates. 

Replacement with the marble Powder increases the Split 

Tensile Strength of the Concrete. 

5) Concrete Mix having 25 % Recycled Aggregates and 

10% marble powder will give the Split Tensile Strength 

equivalent to the Normal Mix at 7&28 days curing. hence 

this can be considered as the optimum mix in terms of 

the Strength. 

6) The test results of flexural strength shows the familiar 

behavior with compressive strength and split tensile 

strength test. With the inclusion of marble powder as a 

replacement of cement increases the strength up to 10% 

and then gradually decreases. But with increasing 

percentage of recycled aggregates the strength of 

concrete decreases gradually at 7&28 days curing. 

7) Flexural strength of concrete at 10% marble powder and 

25% Recycled aggregate gives the strength 

approximately equal to normal mix at 7&28 days. And 

hence can be regarded as optimum mix in terms of 

strength and economy. 

8) The results of slump test reveal the highly workable 

concrete mix. The workability of mix reduces beyond 

10% marble powder because it may entraps water and 

reduces workability. Further the increasing percentage of 

recycled aggregates lowers the slump value of concrete 

mix as the water absorption of Recycled aggregates are 

higher than normal aggregates. 

9) Workability results help us to conclude that Marble 

powder as an alternative to cement in concrete is better 

option considering its economy and environmental 

friendly applications. The R25M10 can be considered as 

optimum mix in terms of workability. 

10) When waste marble powder and recycled concrete 

aggregates together are used for construction practices, 

the cost of concrete production reduces as it is available 

free of cost and whole cost of concrete reduces. 

11) The study indicates that using marble powder up to 10% 

and recycled aggregates upto 25% can be effectively 

used without compromising the quality of concrete. 

B. Future Scope of the Study 

1) Concrete with different combinations of supplementary 

cementious materials should be examined. 

2) Concrete properties should be examined by using other 

sources of recycled aggregate concrete. 

3) Workability of concrete to be determined by other tests 

of workability. 

4) Other durability properties of recycled aggregate and 

marble powder concrete could be studied. 

5) Concrete for higher grades should be studied. 
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