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Abstract— Word recycle means to reproduce any waste 

product and aggregate is used in concrete to provide strength 

and together it means a aggregate made with waste material 

which is going to be used in concrete. Recycle aggregate is 

derived from demolished concrete structures. When any 

concrete structure is demolished, the parts demolished of 

concrete structure can used as recycle aggregate. In this 

research project properties of recycle aggregate is 

determined and also recycle aggregate is used in concrete as 

well. Then a comparative study is also done of recycle 

aggregate with natural crushed stones. 
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I. INTRODUCTION 

In this fast growing world, fashion changes every week and 

trends changes, need of human is also increasing and along 

with need humans want to  grow or change with latest 

trends, due to this building renovated or rebuild. If any 

building rebuild so the waste which is collected from their 

demolish structure is basically used for landfills but now 

waste collected from concrete structures can used as an 

aggregate in concrete.  

Recycled aggregate is also the case of artificial 

aggregate which is obtained from Construction and 

demolition (C&D) wastes. Constructions and demolitions 

are the procedures that work hand in hand. The demolished 

building rubble in India generally goes to waste in landfills. 

Recycling of these concrete waste materials from building 

demolition can provide a resolution to this problem.    

The probe was carried out using the sieve analysis 

test, Specific gravity test, Water absorption test, Impact test, 

Crushing value test, Workability test and compressive 

strength test. There were a total of six masses of concrete 

mixtures, consisting of every 20% growth of recycled 

aggregate replacement, from 0% to 100%.  

II. METHODOLOGY 

A. Material Used: 

1)  Cement: 

According to IS 15658 : 2006 Ordinary Portland Cement of 

Grade 53 is used, which conforming IS 12269. 53 grade 

cement is a prime brand cement with a remarkably high cs3 

(tricalcium providing long-lasting) durability of concrete 

constructions. Produces highly durable and sound concrete 

due to really low percentage of alkalis chlorides, magnesia 

Cement used in the experimental work is Ordinary Portland 

cement of grade 53 conforming to IS 12269The physical 

properties of the cement obtained in conducting appropriate 

tests as per IS: 269/4831 

2) Water: 

Water used in the concrete is conforming the specification 

of IS 456 : 2000.  Water used for mixing is free from 

injurious amount of oils, acids, alkalis, salts, sugar, organic 

materials or other substances that may be deleterious to 

concrete. 

3) Recycle Aggregate: 

Recycle aggregate is a waste material collected from 

demolished concrete structure, for this project recycle 

aggregate is collected from a demolished concrete structure 

situated near hoshangabad road Bhopal. These totals are 

used after strictly passing from 20mm IS sieve. 

4) Fine Aggregate: 

Natural river sand conforming to Zone II as per IS 383:1987 

is used. The fineness modulus of sand used is 2.64 with a 

specific gravity of 2.6. 

5) Coarse Aggregate: 

Crushed granite coarse aggregate conforming to IS: 

383:1987 is employed. Coarse aggregate of size 20 mm 

down having the specific gravity of 2.8 and fineness 

modulus of 7.20 was applied. 

B. Mix Proportion and Casting: 

M30 Concrete is designed according IS 10262:2009, 

conventional concrete mix and Recycle aggregate concrete 

mix are prepared. These mixes are castes in 150mm cubes 

and 24 hours these cubes are leave for curing. 

C. Experimental Program: 

1)  Test on Aggregate: 

To determine the mechanical properties of aggregate the 

main test performed on the recycle aggregate and natural 

aggregate specified by IS code are given below: 

1) Aggregate Crushing value: 

2) Aggregate Impact Value 

3) Aggregate Abrasion value 

2) Workability: 

Workability of concrete means the ease of work of concrete. 

Workability of concrete in this project is determined by 

slump cone test.  

3) Compressive Strength: 

Compression test is the most commonly test used to perform 

on the hardened concrete. The load of the concrete 

specimens with different part of recycled aggregate 

replacement can be suggested through the compression test. 

The specimens used in the compression test are of 

150X150X150mm size. Specimen are placed in 

compression testing machine and load is applied on it. 

Compressive strength of concrete is determined by 

maximum load taken by specimen by bearing area. 

III. RESULT AND DISCUSSION 

To check the mechanical properties of aggregate the main 

test which performed on recycle aggregate and natural 

aggregate and it has been observed that natural aggregate 

remain better than recycle aggregate because value all three 

test are in natural aggregate as compare to recycle aggregate 

but value of recycle aggregate are also in permissible limit 

so these aggregate can also be used. Result of crushing 

value, Impact value, Abrasion Value are given in table 1. 
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Test 
Recycle 

Aggregate 

Natural Crushed 

Stone 

Crushing 

Value 
23.02% 16.47% 

Impact 

Value 
11.68% 8.12% 

Abrasion 

Value 
22.61% 13.21% 

Table 1: Crushing, Abrasion and Impact Value of Aggregate 

Workability of concrete is determined by slump 

cone test and it has been observed that recycle aggregate 

decrease the workability of the concrete. Workability test 

result are given in table 2. 

Percentage 

Recycle 

Aggregate 

Slump (mm) 

0% 65 

20% 54 

40% 42 

60% 30 

80% 26 

100% 22 

Table 2: Slump Value of Recycle Aggregate 

Compression strength test is done in CTM and we 

observe that recycle aggregate decreases  compressive 

strength, but somehow these concrete is also useable 

because it is economical and as well as it also give better 

compressive strength but it is less as compare to 

conventional concrete. Compression strength test result are 

given in table 3 and graph 1-2.  

Percentage Recycle 

Aggregate 

Compressive Strength 

(MPa) 

7 

Days 

14 

Days 

28 

Days 

0% 26.5 23.2 39.56 

20% 24.55 30.11 35.66 

40% 23.44 28.62 34.12 

60% 15.31 24.29 33.26 

80% 12.62 20.61 28.56 

100% 10.89 17.89 25.46 

Table 3: Compressive Strength of Recycle Aggregate 

 
Graph 1: 

 
Graph 2 

Graph 1 And Graph 2 Compressive Test Result. 

IV. CONCLUSION 

Following points is observed from the present study 

1) Increase in the percentage of recycle aggregate, 

lesser the compressive strength but use of recycle 

aggregate in concrete is restricted to 60%. 

2) Workability is decreased when we used recycle 

aggregate in concrete. 

3) Impact value, abrasion value and crushing value of 

recycle aggregate is higher than natural crushed 

stone but it is in permissible limits so that these 

recycle aggregates are useable. 
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