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Abstract— The shortage of natural aggregates and regulations 

regarding river sand has forced the construction industry to 

look for the alternative. The availability of demolished 

concrete for use as recycled concrete aggregate (RCA) 

increasing. Using the waste concrete as RCA conserves 

natural aggregate reduce the impact on landfill decrease 

energy consumption and can provide cost saving. Recycled 

aggregate are the materials for the future. The main cause of 

concern is the non-renewable nature of natural sand and the 

corresponding increasing demand of construction industry. 

River sand which is one of the basic ingredient in the 

manufacture of concrete has become highly scarce and 

necessity. Hence the crusher dust which is also known as robo 

sand can be used as an alternative material for river sand. 

Robo sand possess similar properties as that river sand and 

hence accepted as a building material. 
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I. INTRODUCTION 

Concrete plays a vital role in the development of 

infrastructure globally 2and its application are very 

significant in this advancing world. Traditionally, the basic 

ingredient of concrete include cement, fine aggregate, Coarse 

aggregate. Generally cement and coarse aggregate is factory 

made products and their quality and standards can de easily 

controlled and maintained. Water is used for mixing of 

concrete is usually tap water. The sand used is usually 

obtained from natural sources specially river bed or river 

banks. Now a days due to constant sand mining the natural 

sand depleting at an alarming rate. Sand arranging from river 

bed have led to several environment issues. Due to various 

environmental issues government has banned the dragging of 

sand from river. This has led to a scarcity and significant 

increase in the cost of natural sand. There is an urgent need 

to find an alternative to river sand. The only long term 

replacement for sand is manufactured sand. Robo sand or M 

sand is a product of crushed stone into smaller granular size 

that are matching with the size of river sand, granular and 

washable to remove the fine rock dust to enhance the quality 

and maintain surface texture free of loose adharence. In the 

era of rapid development of industries and urbanisation, 

disposal of industrial garbage is also matter of concern to 

maintain sustainable environment. During construction waste 

is generated about 40kg/m² to 60kg/m². Similarly during 

renovation, repair and maintenance work 40kg/cum to 

50kg/cum waste is generated. The waste generated due to 

demolition of building is highest among the all the waste. 

This waste can be recycled or process in the recycled 

demolished aggregate. Which can be utilized in the concrete 

mix. The demolished concrete aggregate is generally 

produced by crushing of concrete rubble then screening and 

removal of contaminates such as plaster paper, reinforcement 

,wood and plastic   In this particular project it has to be 

ascertained and understood that whether demolished concrete 

aggregate and robo sand are better alternative to conventional 

concrete natural aggregate and natural river sand. In 

structural, functional and economical aspect .By use of this 

application we can convert waste into wealth. 

II. MATERIALS & METHODOLOGY 

A. For conventional concrete 

1) Cement(OPC) 

2) Fine Aggregate 

3) Course Aggregate 

B. Smartcrete Concrete                                                                                                  

1) Cement(PPC) 

2) Fine Aggregate 

a) Robo Sand 

3) Course Aggregate 

b) Recycled Concrete Aggregate 

C. Robo Sand  

1) Properties of Robo Sand 

1) It is not only perfect substitute to precious and fast 

depleting natural resources - river sand but also available 

cost effective and eco-friendly product 

2) Robo sand is unique properties cubical practical shape 

gradation and zero impurities are reason that structural 

consultant and concrete technologest prefer to use our 

product 

3) Organic material content – nil 

4) Silt content - nil. 

5) Cubical shape practical which helps to make concrete 

more cohesive 

6) Perfect gradation ensure fewer voids and increase the 

compressive strength 

7) well balance physical and chemical properties in  robo  

sand make concrete more durable 

8) The complete absence of deleterious material eliminates 

wastage and work out economical for use of concrete 

9) Economical - robo sand is economical than river sand 

due to its abundant availability .It cleanliness and better 

quality makes it preferable to use in concreting and 

plastering. 

10) Environment Friendly -Manufacture sand serves to best 

alternative to natural sand and contribute in saving the 

river bed Recycled concrete aggregate at present, in India 

27.8% of the total population living in cities, which is 

13.8% more than the year of 1947. There is a shortage of 

about 55,000 million m3vdue to the construction of new 

infrastructure which shows that the demand of the 

aggregates in future increases Properties of RCA. 

a) Water absorption capacity is high 

b) Low workability 

c) It should be porous cause less compressive strength 

d) Less crushing value and impact value 

e) Cause crack formation 
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III. METHODOLOGY 

Concrete specimens were casted using 50% of replacement 

fine aggregate and course aggregate with robo Sand and RCA 

respectively. Cubes of standard size 150mm were casted and 

tested for 7, 14 and 28 days compressive sstrength. Also 

standard size beam 150mm*50mm*50mm (lbh) were casted 

and tested for 28 days for flexural strength. 

IV. RESULT ANALYSIS 

A. Compressive Strength (N/mm²)  

Avg. Compressive strength of concrete with robo sand and 

RCA in M 

No. Of 

days 

Conventional 

(N/mm²) 

Smartcrete 

(N/mm²) 

7 13.99 14.36 

14 21.28 20.97 

28 23.26 23.29 

Table 1: 

 
Graph 1: Compressive Strength 

B. Flexural Strength Test 

Load Deflection (mm) 

(KN) 
Sp1 

cc 

Sp1 

sc 

Sp2 

cc 

Sp2 

sc 

Sp3 

cc 

Sp3 

sc 

0 0 0 0 0 0 0 

6 1.5 1.0 1.7 0.2 1.1 0.1 

12 1.8 1.7 2.8 1.7 1.8 1.4 

18 2.1 2.2 3.0 2.2 2.4 1.4 

24 2.5 2.6 3.8 2.6 2.9 2.0 

30 2.9 2.9 4.2 2.9 3.2 2.4 

36 3.0 3.2 4.6 3.2 4.0 2.9 

42 3.5 4.1 7.4 4.1 4.6 3.6 

48 4.2 B B B 7.1 B 

54 B    B  

Table 1: 

SP - Specimen, B - Breaked, CC- Conventional Concrete, SC 

- Smartcrete Concrete 

 
Graph 2:  Specimen 1 

 
Graph 3: Specimen 2 

 
Graph 4: Specimen 3 

V. CONCLUSION 

By using robo sand and recycled concrete aggregate concrete 

mixes reduces amount of natural sand and natural course 

aggregate resulting in more economical and cost efficient 

project in future and also ensure that the construction is 

environmentally friendly or eco-friendly. 

According to above result it was concluded that if 

we replaced 50% of coarse aggregate to recycled aggregate, 

then we get minimum or equal compressive strength of 

concrete, without much compromising the strength and 

workability In this case, 50% ROBO-SAND also can be used 

as alternative material for the fine aggregate which also gives 

same results, 

Water absorption of RCA is higher than natural 

aggregate and the slump of the normal concrete is observed 

to be less than the recycled one. According to our 

observations and journal research papers, the strength of 

concrete is decrease by RCA and increase by robo sand. In 

project we used both RCA and robo sand in 50% -50%.  
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So our smartcrete design strength is tie and equal to 

normal concrete 

VI. REFERENCES 

Technical Papers 

[1] Hudson, B. P., “Manufactured Sand for concrete” The 

Indian concrete Journal, May 1997, pp. 237-240 

[2] Ilangovana R, Mahendrana N and NagamanibK 

“Strength and durability properties of concrete 

containing Robo Sand as fine aggregate” ARPN Journal 

of Engineering and Applied Sciences, vol. 3, no. 5, 

October 2008, ISSN 1819-6608 

[3] Saeed Ahmad and Shahid Mahmood “Effects of crushed 

and natural sand on the properties of fresh and hardened 

concrete”. 

[4] Sivakumar. A and Prakash M.  “Characteristic studies on 

the mechanical properties of quarry dust addition in 

conventional concrete” Journal of Civil Engineering and 

Construction Technology Vol. 2(10), pp. 218-235, 

October 2011 ISSN 2141-2634 ©2011 Academic 

Journals. 

[5] VeeraReddy.M “Investigations on stone dust and 

ceramic scrap as aggregate replacement in concrete” 

international journal of civil and structural engineering 

volume 1, No 3, 2010. 

[6] Venumalagavelli “ High performance  concrete with 

GGBS and Robo sand” International Journal of 

Engineering Science  

and Technology Vol. 2(10), 2010, 5107-5113 

[7] IS 456:2000.Plain and Reinforced Concrete Code of 

Practice (Fourth Revision), Bureau of Indian Standards, 

New Delhi.   

[8] IS: 8112-1989. Specification for 53 Grade ordinary 

Portland cement. Bureau of Indian Standards, New 

Delhi. 

[9] IS: 383-1970. Specification for coarse and Fine 

Aggregates from natural sources for concrete. Bureau of 

Indian standards, New Delhi. 

[10] IS: 2386-1963 Part 1 to VIII. Indian Standard Methods 

of Test for Aggregate for concrete. Bureau of Indian 

Standards, New Delhi. 

[11] IS: 1199-1959. Indian Standard Methods of Sampling 

and analysis of concrete. Bureau of Indian Standards, 

New Delhi. 

[12] IS: 516-1959. Indian Standard Methods of Test for 

Strength of concrete. Bureau of Indian Standards, New 

Delhi. 

[13] IS: 10262-2009 and SP 23:1982. Recommended 

Guidelines for concrete Mix. Bureau of Indian 

Standards, New Delhi. 

Books 

[14] Concrete Technology by M.S.Shetty 


