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Abstract— Concrete is widely used construction material in 

the construction industry due to its versatility, durability and 

economy. The growth rate of urbanization in India is very 

high due to the rapid industrialization. Hundreds of concrete 

structures are being constructed on a daily basis. This 

increases the demand of the raw materials needed for 

construction i.e. cement, aggregates, sand etc. The increase in 

the demand leads to depletion of the natural resources and 

environmental degradation, also this rapid industrialization 

results in demolition of old concrete structures to build new 

ones. Using crushed concrete as fill and sub-grade material 

for roads, sidewalks and foundations is a common practice. 

However, research has been going on worldwide over the 

years to investigate the use of crushed concrete from 

demolished old concrete structures to fully or completely 

replace the natural aggregates in concrete structures. This 

present study aims to investigate experimentally the use of 

recycled aggregates and partial replacement of cement using 

silicate glass powder and mining powder one at a time as a 

mineral admixture for abrasion strength in cement concrete. 

In this study, the cement was partially replaced with silicate 

glass powder (SGP) and mining powder (MP) at varying 

proportion (2.5%, 5%, 7.5% and 10%). The replacement of 

natural coarse aggregate is done with recycled coarse 

aggregate (RCA) which is fixed at 20 % in all samples to 

investigate the abrasive resistance. From this study, it was 

noticed that in silicate glass powder, abrasive strength of 

recycled aggregates concrete remains almost same till the 

sample containing 5% of silicate glass. On further increasing 

the silicate glass content from 5% to 10%, a sudden decrease 

in the percentage of weight loss was noted. For mining 

powder abrasive strength of recycled aggregates decreases 

with the increase in mining powder till 2.5%. On further 

increasing the amount of mining powder content from 2.5% 

to 10% gradual decreases in the percentage of weight loss was 

observed. It was observed that the partial replacement of 

cement with the silicate glass powder and the mining powder 

both will increase the abrasive resistance of concrete at 

varying proportions (2.5%, 5%, 7.5% and 10%). 
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I. INTRODUCTION 

Concrete is a widely used material in the world due to its 

versatility, durability and economy.  Universally, the concrete 

industry consumes huge quantities of natural resources, 

which are becoming insufficient to fulfill increasing 

demands. Fine and coarse aggregates are naturally occurring 

resources and are being consumed at a very high rate by the 

construction industry. Approx., the total production of 

concrete is at an annual rate of 1m3 per capita. The worldwide 

total consumption of natural aggregate will increase to 49 

billion metric tons after 2015. Also, the utility of old 

structures is diminishing, so these buildings are demolished 

to pave way for new and modern construction. Structures are 

demolished due to a number of reasons. The rate of 

demolition is increasing everyday due to increase in demand 

for better and bigger structures and at the same time the cost 

of dumping the demolished concrete is rising because of not 

a proper space for them. 

 Research in many countries have shown grove 

concern and have implied a positive sign for the use of 

recycled aggregate in concrete. Which not only solve the 

waste disposal problem but is also beneficial for the usage of 

natural resource in more effective way to maintain the 

ecological balance. 

 A good way to overcome this problem is recycled 

aggregate concrete. It predicts that by 2022, 70% of the C&D 

waste generated should be reused, recycled and assessed. 

Thus to protect earth surface and maintain ecology, we can 

slow down the quarrying by aggregate recycling.  

 
Recycled Concrete Cycle 

 So we can save our environment by using recycled 

aggregate in structural construction work with economic 

balance having small amount of waste. In this case, the use of 

RCA will impact and gives benefit to economic, 

environment, and energy matters. 
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II. METHODOLOGY OF THE EXPERIMENTAL PROGRAMME:- 

The experimental program was planned to investigate the 

abrasive strength of recycled aggregate concrete (RAC). The 

objective of the study is to vary the percentage replacement 

of cement with silicate glass powder (SGP) and mining 

powder (MP) as 2.5%, 5%, 7% & 10% while keeping the 

replacement of recycled coarse aggregates (RCA) constant as 

20%. The test program consisted of the following activities:- 

1) Procurement of the materials including aggregates, 

cement, demolished concrete waste for recycled 

aggregates, supplementary cementitious materials 

(Silicate Glass Powder and Mining Powder). 

2) Crushing of the demolished concrete specimens to obtain 

recycled coarse aggregates.  

3) Testing of the natural and recycled aggregates for their 

physical properties such as specific gravity, water 

absorption and the testing of cement for its consistency, 

soundness and initial and final setting time.  

4) Design of the nominal mix of M25 and casting of the test 

specimens. 

5) Testing of specimens for abrasive strength at curing ages 

of 7, 14 and 28 days respectively. 

6) Analysis of the test results.  

III. NOMINAL MIX CONCRETE (M25) DESIGN:- 

As per IS code 456:2000 guidelines the mix of grade M25 

correspond approximately to the mix proportion 1:1:2. 

 All the mixes are designed by keeping the water 

content 0.38 constant. The control mix does not have any 

mineral additives in it. The details of the nominal mix design 

(M25) for single cube are tabulated in Table below. 

Nominal mix design (M25) 

Grade of concrete M25 

Cement : Sand : Aggregate ratio 1:1:2 

Size of cube 70mm 

Water / cement ratio 0.38 

OPC- grade 43 1.95 kg 

Silicate glass powder(2.5%, 5%, 

7.5%, 10%) 

0.048kg, 0.975kg, 

0.146kg, 0.195kg 

Mining powder(2.5%, 5%, 7.5%, 

10%) 

0.048kg, 0.975kg, 

0.146kg, 0.195kg 

Natural coarse aggregate 3.91 kg 

Recycled coarse aggregate (20% 

of coarse aggregate) 
0.782 kg 

Natural fine aggregate 1.95 kg 

Water 0.743 kg 

IV. RESULT 

 
Comparison of abrasive resistance at different curing ages 

 For 7 days- Abrasive resistance of recycled aggregates 

concrete remains almost same till the sample containing 

2.5% of silicate glass. On further increasing the silicate 

glass content from 2.5% to 5%, a sudden decrease in the 

percentage of weight loss was noted. From 5% to 7.5%, 

slight increase in percentage of weight loss was 

observed. From 7.5% to 10 %, sudden decrease in 

percentage of weight loss was observed.  

 For 14 days- Abrasive resistance of recycled aggregates 

goes through approximately the same amount of abrasion 

till the sample containing 5% of silicate glass. On further 

increasing the silicate glass content from 5% to 10 %, a 

sudden decrease in the percentage of weight loss was 

noted. 

 For 28 days- Abrasive resistance of recycled aggregates 

goes through approximately the same amount of abrasion 

till the sample containing 5% of silicate glass. On further 

increasing the silicate glass content from 5% to 10 %, a 

sudden decrease in the percentage of weight loss was 

noted. 

 Due to extreme fineness and high silica content of 

silicate glass powder, it is a very effective 

pozzolanic material. By addition of glass powder in cement, 

pozzolanic reaction occurred between the silica present in 

glass powder and free calcium hydroxide in the paste 

whichhelps to increase the abrasion resistance of the concrete. 

Due to less reactive nature of silica present in glass powder 

slight variation in percentage weight loss was observed. 

 
Comparison of abrasive resistance at different curing ages 

 For 7 days – Abrasive resistance of recycled aggregates 

decreases with the increase in mining powder till the 

sample containing 2.5%. On further increasing the 

mining powder content from 2.5% to 10%, a gradual 

decrease in the percentage of weight loss was noted.  
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 Similar trend was also observed for 14 and 28 curing 

days.  

 Presence of magnesium oxide, calcium oxide and 

silicon dioxide in mining powder enhances the abrasive 

resistance of concrete when used as a supplementary 

cementitious material. Due to hydration of calcium oxide in 

concrete variation of percentage weight loss was observed. 

V. CONCLUSION: 

A. Silicate Glass 

From our study, it was noticed that abrasive resistance of 

recycled aggregates goes through approximately the same 

amount of abrasion till the sample containing 5% of silicate 

glass. On further increasing the silicate glass content from 5% 

to 10%, a sudden decrease in the percentage of weight loss 

was noted. As the amount of weight decreases, the resistance 

to abrasion of the sample increases. This implies that the 

abrasion resistance of concrete specimen suddenly increases 

as the percentage of glass is increases from 5% to 10%. 

Further it was also observed that concrete shows maximum 

abrasion resistance on replacement of 10% of cement and 

minimum on without replacement of cement. 

B. Mining Powder 

From our study, it was noticed that abrasive resistance of 

recycled aggregates decreases with the increase in mining 

powder till 2.5%. On further increasing the amount of mining 

powder content from 2.5% to 10% gradual decreases in the 

percentage of weight loss was observed. As the amount of 

weight decreases, the resistance to abrasion of the sample 

increases. This implies that the abrasion resistance of 

concrete specimen increases as the percentage of mining 

powder is increases from 2.5% to 10%. Further it was also 

observed that concrete shows maximum abrasion resistance 

on replacement of 10% of cement and minimum on 

replacement of 2.5% of cement. 
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