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ABSTRACT: As the construction industry is expanding day by day so the need of construction materials is also
increasing. Increasing population is one of the factors which is affecting India’s construction sector. But on the other
hand construction waste is increasing day-by-day because people want to live in modern buildings and they want to use
various technologies in their day to day life and it started with the place where they live, work and spend more time of
their day. And this Construction and Demolition waste (C&D waste) is causing an adverse effect on environment. Also,
the overall construction project cost is increasing because of high rates of construction material. Hence we studied, to
develop the best economic solution by use of recycled aggregate in structural concrete by maintaining quality of
material. By using Recycled Aggregate in concrete for construction will definitely reduce pollution and will help to
create sustainable environment.
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I. INTRODUCTION

As industrialization is increasing day by day in India urbanization is also increasing. Due to this, rapid growth of India
is reaching to 9% of GDP. Rapid development in infrastructure requires a large quantity of construction materials, land
and the construction sites. But as an Engineer it’s our responsibility to keep an eye to maintain environment while
developing our nation by contributing to construction industry. Out of the total construction and demolition waste
generated, 40% is of concrete, 30% ceramics, 5% plastics, 10% wood, 5%metal, & 10% other mixtures. Modern
construction industry demands new technologies and new construction materials.

1.1 Economic Aspect:

1. Obtaining aggregates free of charge.

2. Abundant source of demolished materials in urban areas.

3. As demolished materials are closer to the factories of concrete than natural sources of material hence transportation

cost is also get reduced.

4. Company engaged in the demolition projects use construction waste as a raw material for another projects.
1.2 Design Strategy:

1. Collection of Demolished Materials or Construction waste.

2. Mechanical Screening with the help of revolving screen.

3. Crushing Treatment by using concrete waste crushing machine.

4. Magnatic Separation with the help of magnetic head pullies.

5. Low Graded RA are not taken in use.

6. High graded Recycled Aggregates are obtained after washing.
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II. LITERATUREREVIEW

In this review design strategy of Recycled Aggregate is studied by using the literature reviews mentioned below. The
replacement of Natural Aggregate with Recycled Aggregate is possible partially and fully. In urban areas of India
construction waste is increasing day by day and this is causing problems to the environment. And with the help of
literature reviews given below it is studied that how to reduce construction and demolition waste with maintain
economy of construction project. Literature given below helped to study that recycling is one of the major aspect to
reduce an adverse effect which is occurring in the environment due to construction and demolition waste.

2.1 Katrina McNeil et al. (2013) — Authors worked out on the effects of RCA use on concrete material properties.
Replacement of natural aggregates in concrete with recycled concrete aggregate decreases the compressive strength of
concrete, but yields comparable splitting tensile strength of concrete. Also, the modulus of rupture was found slightly to
be less than conventional concrete. As far as structural performance is concerned, structural members like beams,
columns do not experience midspan deflections under service loading.

2.2 Md. Safiuddin et al. (2013) - Authors have observed in this paper that the use of recycled concrete aggregate in
concrete as a partial and full replacement is possible without change of durability of structure. Also, it will reduce
demand for natural aggregates which will definitely help to reduce cost of construction projects. Along with this
physical, chemical and mechanical properties of RCA are discussed in this paper. Recommendations for future research
are also provided in this paper.

2.3 Nada Curovic et al. (2016)—Author introduced an economic model which shows overall cost of project also affects
withthe price of demolition, transport costs of material and machineries, the price of recycling, labor costs and the price
of natural materials. The study has shown that production of recycled aggregate concrete, is most cost effective.

2.4 Nitin Goyal et al. (2016)—Authors in this paper discussed need of recycled concrete aggregate. As aggregates are
main component of concrete which plays a main role in development but the real challenge is to protect environment
and according to authors protection of environment is possible by reducing consumption of energy. Various tests were
carried out on RAC and the tests were Compressive test, Tensile splitting test, Slump test.

2.5 Aquib Javid et al. (2017)—Author worked out a study on the properties of recycled aggregate concrete. According
to the study of author, construction industry produces 40% of total waste each year. This waste causes the various

environmental hazards and causes land fill issue. In this paper the author introduced that demolished structures, site
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tested concrete, pile cap demolished concrete are good sources of recycled aggregate.

2.6 Dung Tien Nguyen (2018)- In this paper, author presented the findings of long term properties of high
performance recycled aggregate concrete. According to data of this paper water absorption capacity of recycled
aggregate is directly proportional to recycled aggregate content. The concrete samples were examined in this study and
satisfactory results were found durability and anti-erosion capacity.

2.7 Manik Goyal et al. (2018)—Author carried out a study on past researches by different scholars and the results
obtained from various research have been studied. According to author’s research, aggregates represents 70-80% of
total concrete mass. And finally, the author made an important conclusion that recycled aggregate can be replaced with
natural aggregate in concrete.

2.8 Jung-Ho Kim et al. (2019) — Author described Korean scenario of construction waste generation. In this study,
author carried out research on mechanical and durability properties of recycled aggregate concrete and the quality of
RA was improved. Further, this improved RA can be used for environmental improvements.

2.9 Bhagyashree Panda et al. (2020) — In this paper the authors carried out a study on replacement of coarse aggregate
with NA for rigid pavement. According to authors process of formation of NA creates serious hazards to ecosystem. It
also causes deforestation, air and noise pollution. Tests were carried out separately on aggregates as well as concrete
cubes.

2.10 Natt Makul et al. (2021) — A review was proposed by authors which proves that concrete which is made up of
complete replacement of NA by RA (Recycled Aggregate) does not reduce the quality of concrete. Cement production
and aggregate formation requires non-renewable fossil energy and carbon dioxide which is responsible for global
warming.

ITII. ADVANTAGES AND LIMITATIONS

3.1 Advantages:

1. Moisture does not affect the expansion property of RCA hence can be used in frosted region also.

2. Generally, RA are light in weight also the plant can be established near to construction site, hence it reduces
transportation cost as well.

3. Recycled Aggregate’s compaction factor is also high as compared to NA.

4. Formation and use of RA is environmental friendly and also it saves energy of mining, extraction activities.

5. During the formation of NA dust emission is also less when compared to NA formation process.

6. It saves time also as it is easily available.

7. Due to less crushing less carbon emission is also less.

3.2 Limitations:

1. Sometimes permission required for machinery for formation of RA is not easily granted. It totally depends on
rules and regulations of respective state or province.

2. RA possess less strength value when compared to NA. Hence it cannot use for high-rise structures.

3. The wash water escape from recycling plant is highly alkaline and hence it creates an adverse effect on aquatic

life. pH of this highly alkaline water is 12.

RA have high water absorption phenomenon.

Sometime RA obtained are of low quality which cannot use in concrete. It causes wastage of RA.

vk

IV. APPLICATIONS

1. Most of the time recycled aggregates can be used as paving material and building blocks in some regions.

2. Due to flexibility of formation of RA cost of RA is get reduced and hence overall cost of construction project also
get reduce.

3. RA can be used in road construction also.

4.  RA can also be used for construction of drainage structure to maintain economy.

5. RA can also be used for dispensaries or other low budget housing.
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It can be use as granular base course layer when used for pavement construction.
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