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ABSTRACT

Concrete because of its specialties which are flexibility resilience and the economy is the most extensively used material in the
construction sector. The concrete comprises cement, aggregates, and admixtures. The urbanization growth rate in India is increasing
rapidly due to the rapid growth in industrialization. Hundreds of concrete structures are being constructed daily. This increases the
demand for the raw materials needed for construction i.e. cement, aggregates, sand, etc. The increase in demand leads to depletion of
natural resources and environmental degradation, also this rapid industrialization results in the demolition of old concrete structures
to build new ones. 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, there is replacement of cement partially with silicate glass powder (SGP) and mining powder (MP) at varying proportion

(2.5%, 5%, 7.5% and 10%). There replacement of the 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, the 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%, there is sudden decrease in the 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 weight loss was observed. It was found that the replacement of cement partially with the silicate
glass powder and the mining powder both will increase the abrasiveness of concrete at varying proportions (2.5%, 5%, 7.5% and

10%).
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INTRODUCTION

Concrete because of its specialties which are flexibility it is the second most commonly used after water. Today, the
resilience and the economy is the most extensively used construction industry all over the world is using resources at a
material in the construction sector. According to global usage, very high level due to which it will be very difficult to meet the
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demand coming in the future. Aggregate has the highest mining
in the world. Fine and coarse aggregates are limited natural
resources and are being consumed at a very high rate by the
construction industry. The total production of concrete at the
annual rate is approximately about 1m?* per person. The use of
aggregates is fast happening around the world and has reached
49 billion metric tons since 2015. Due to the new and modern
construction, the utility of the old structures is decreasing, due
to which they are being demolished. According to the report of
the Central Pollution Control Board, Delhi, the total production
of solid waste in India is 48.5 million tones, out of which 14.5
million tons of waste is produced from the construction field
and only 3% of that solid waste is reused. 70-75 per cent
aggregate is used to make concrete which has 60-65 per cent
course aggregate and 35-40 per cent fine aggregate. From an
environmental point of view, the emission of carbon to make a
ton of aggregate is 0.0046 million tons of existing carbon while
on the other hand 0.0024 million ton of existing carbon is
emitted to make 1 ton of recycle aggregate. This has created a
negative impact on the environment because the concrete
industry is being consumed with natural resources at a fast rate
and the landfills are being jam-packed with concrete waste.
Seeing the growing awareness of the conservation of the
environment and its safety, waste disposal for planners and
engineers has become a matter of major concern.
Environmentalists and researchers did a lot of research to use
the waste derived from the demolition of buildings and
structures instead of natural aggregates in concrete mixes. So
the use of recycled waste to get the disposal of concrete waste
has become a very attractive option today. Increasing awareness
of the conservation of natural resources and reducing carbon
emissions the use of recycled aggregate has begun in concrete
mixes today. It is very easy to recycle concrete waste. This
process involves removing and crushing the concrete waste so
that we can get aggregate of good quality and size. The
application of recycled concrete in concrete mixes has made the
use of construction waste quite effective. The use of recycled

aggregates in the construction industry boosts the possibilities
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of the reuse of a lot of material in concrete. The application of
recycled aggregate in concrete is the key to reducing
construction waste in landfills and keeping the environment
safe.

Need of study

After reading a lot of literature, it has been found that research
is being done to use recycle aggregate in a proper way in a new
concrete mix. Recycled aggregates have been used in non-
structural construction works but in some research area it used
as structural concrete.

1. This study involves the use of RCA thus it aims at
making the production of recycled aggregate
concrete more economical and environment friendly.

2. The research on the amount of glass powder as
cement replacement and mining powder to analysis

the abrasion strength of concrete is limited.

EXPERIMENTAL WORK

The experimental program was planned to examine the abrasive
strength of recycle aggregate concrete (RAC). The objective of
the study is to vary the percentage of replacing cement with
silicate glass powder (SGP) and mining powder (MP) as 2.5%,
5%, 7% & 10% while keeping the replacing of recycled coarse
aggregates (RCA) constant as 20%. The test program have the
activities mentioned below:-

e Procurement of materials including aggregates,
cement, demolished concrete waste for recycled
aggregates, supplementary cementitious materials
(Silicate Glass Powder and Mining Powder).

e Crushing of the demolished concrete specimens to
obtain recycled coarse aggregates.

e  Testing of the natural and recycled aggregates for their
properties physically such as specific gravity,
absorption of water and the testing of cement for its
consistency, soundness and final and initial setting
time.

e Design of the nominal mix of M25 and test specimens
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casting.
e Specimens testing for abrasive value at curing ages of
7, 14 and 28 days.
e  Analysis of the results for various tests.
Tests on hardened concrete specimens
Abrasive Resistance
For each mix cubes (70x70x70 mm) were cast for abrasive
strength test on the curing ages of 7, 14 and 28 days
respectively. One sample consisted of 3 specimens in the form
of cube. Natural coarse aggregates were replaced with RCA at
fixed 20%and cement was replaced at varying 2.5%, 5%, 7.5%
and 10%. The 7, 14 and 28 day test results were examined.

Figure 1 Comparison of abrasive resistance at different curing ages
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e 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.

e 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
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the silicate glass content from 5% to 10 %, a sudden decrease
in the percentage of weight loss was noted.

e 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.

Figure 2 Comparison of abrasive resistance at different curing ages

Abrasive resistance with mining powder
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e 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.

eSimilar trend was also observed for 14 and 28 curing days.
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