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Abstract: Urbanization has led to an increase in trash production, environmental damage, and waste management problems. A
lack of utilization and proper disposal of solid waste raises environmental problems. Sustainable waste management and recycling
processes have gained a lot of traction in the civil construction sector. As a valuable resource, plastic rubbish may be recycled and
repurposed in several ways. Recycling plastic aggregates or plastic fibres in lieu of natural aggregates or steel-reinforced mesh
may be an example of a concrete usage that might benefit from this approach (SRM). The mechanical properties of this concrete
have been thoroughly researched, although environmental studies are rare in the literature. According to this research, recycled
plastic aggregate and fibre studies are evaluated for their environmental impacts. We'll go through a few of the most typical
applications for recycled plastic in this section. It follows that environmental impact studies are studied and argued. In addition,

this study focuses on research gaps and challenges in environmental assessment.
Index Terms - Green Construction, Sustainable construction material, Resource conservation, Concrete Making Materials

I. Introduction

The structures in which we live and work have a significant influence on-the state of the environment on a global scale.
Throughout the whole of a building's life cycle, sustainability, often known as "green building," aims to strike a balance between
resource efficiency, health and social issues. When it comes to accomplishing this objective, Green Concrete provides a wide
range of advantages. Concretized concrete is constructed comprised of sand, stone, and a grey powder known as cement, which
hardens when mixed with water [1]. In terms of building materials, concrete is the most extensively accessible and long-lasting.
Concrete, as a building material, needs significantly less maintenance and repair than other materials. Consequently, this versatile
building material's eco-friendliness is increased. Every year, more than six billion tonnes of concrete are produced, or about one
tons of concrete for every person on the planet. When it comes to making concrete, you'll need these four basic ingredients: sand,
stone, water, and cement. Raw materials like limestone and clay are heated at high temperatures to cause a chemical reaction
between the components of cement. Carbon dioxide emissions from this process account for around 5 percent of the world's
annual energy consumption. Because concrete is the most widely used building material in the world, any effort to make it more
environmentally friendly will have a big impact [2]. Keeping this in mind is really critical. Even though cement is a major
component of concrete, it only makes up 7-15% of the overall volume, according to Maria Juenger, an assistant professor of civil
engineering at The University of Texas in Austin in the United States. The aggregates and water needed for the other components'
manufacture need a minuscule amount of energy [3]. Because of the high temperatures necessary throughout the process, cement
manufacturing uses a disproportionately large amount of energy compared to that of other building materials. Fuel combustion
and chemical reactions during the processing of raw materials both contribute to global warming by releasing carbon dioxide

(CO2) into the atmosphere. Other elements like fly ash, slag from blast furnaces and silica fume may be used to reduce the
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environmental impact of cement [4]. As a consequence, less carbon dioxide will be emitted throughout the concrete production

process. Power plants, steel mills, silicon manufacturing facilities and rice dehusking all produce these byproducts. Concrete is
also completely recyclable; it may be broken up into smaller pieces and utilised again as an aggregate material in the production

of fresh concrete. These by-products, when added to concrete in appropriate amounts, impart useful qualities on the material.

Il. Literature Review

Since 1980, a great number of research on the use of Fly Ash have been conducted (Berry, 1986), which has increased the level of
worry over the strength and longevity of the concrete buildings. After then, the use of a higher volume of fly ash in concrete,
commonly referred to as "High Volume Fly Ash Concrete,” has become widespread in a number of nations that are the world's
leading producers of fly ash. There have also been a lot of research done on fly ash and the influence that it has on the many
systems that it is employed in. Previous research conducted by (Cook, 1977) shown that rice husk ash may be used for the
production of alternative cements in the building construction industry. When rice husk is burned under regulated conditions, it
produces an ash that is amorphous and has a high lime reactivity. There are a variety of ways that may be used to deal with this
kind of ash. It is common knowledge that these procedures exist. In India, rice husk is used as a fuel for operations such as
parboiling of paddy, cooking, and other similar activities; however, the process is very seldom managed to generate an amorphous
ash of a high enough grade.

To create fly ash concrete, fine aggregate is replaced with fly ash throughout the manufacturing process. For the sake of
comparison, one of the four concrete mixtures was made without fly ash. A number of experiments have shown that the
compressive strength of the specimen created with fly ash substitute is higher than that of the specimen made with the control
mix. Compressive strength of 15 percent fly ash replacement was determined to be the highest when compared to other
percentages of fly ash replacement [5]. To manufacture the silica fume concrete, they substituted silica fume for cement in
proportions ranging from 0% to 10%. Concrete's strength and chloride resistance may be increased by substituting sand for silica
fume. Replacement percentages of zero, five, and ten percent were employed in the experiment for the three different concrete
compositions that were used. Tests conducted after 28 days revealed that silica fume with a 10% replacement was better to all
other substitutes in terms of compressive strength [8]. 'Slag concrete,’ on the other hand, refers to concrete that has been altered by
the inclusion of slag. The major goal of the study was to develop a fly ash and slag composite material that could be used in lieu
of cement. Using a variety of high-volume fly ash and slag, as well as a control mix, the effectiveness of four distinct mix designs
was investigated. Concrete created with PC had a better compressive strength than concrete made with large volume fly ash,
according to the results of the testing. In addition, the fire resistance of concrete is improved by mixing slag with high-volume fly

ash cement. However, mixing slag with fly ash is not suggested since doing so reduces the compressive strength of the concrete

[9].

1. About Green Concrete

Concrete that is kind to the environment is what we mean nowadays when we talk about green concrete. The phrase "green
concrete” refers to concrete that has been made with less use of resources and hence is more ecologically friendly. Concrete that
uses less energy and emits fewer emissions during manufacture, reducing the amount of carbon dioxide and other greenhouse
gases discharged into the atmosphere. As a result of using waste materials to partially replace cement, landfill costs are saved,
manufacturing energy consumption is reduced, and the durability of green concrete is improved. This is because the durability of
the concrete is improved. Green concrete has proven quite successful as a result of this, particularly with regard to the
preservation of resources and the efficient use of energy [10]. Fly ash is a byproduct of power stations that burn coal for fuel, and
"green" concrete must include at least 20 percent of it. As a consequence, the manufacture of green concrete results in less
emissions of carbon dioxide. In addition, concrete may be combined with slag from blast furnaces, silica fume, or recycled broken

concrete, providing producers with more alternatives that are friendlier to the environment.
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IV.  Concrete Making Materials

The following list of primary components may be combined in a variety of ways to produce an almost infinite number of distinct
kinds of concrete. The resulting product may have strength, density, or chemical and heat resistance attributes that are customised
to the application by altering the amounts of the materials used or by substituting the cement and aggregate phases [11]. This
allows for the product to be adapted to the application. The design of the mix is determined by the kind of structure that is being
constructed, as well as the manner in which the concrete will be mixed and supplied, and the manner in which it will be
positioned to create the building.

4.1 Cement

Ordinary Portland Cement is the kind of cement that is used the most often (OPC). Ordinary Portland Cement of the 43 grade
(Jaypee OPC), which complies with the standards of 1S:8112-1989, is utilised. Cement has been subjected to a plethora of tests,
some of which include specific gravity testing, consistency testing, setting time testing, compressive strength testing, and many
more. (1S8112, 2013)

) e
:
1A =
t‘..
JAYPEE
CEMENT
— iy 2Ry soLIiD —
A3 GRADE OPC
—

Fig: 1.1 JAYPEE Cement (OPC 43 GRADE)

4.2 Water

Water must be used in concrete because of the chemical reaction between cement and water. Cement gel production requires
careful attention to the quality and quantity of water used. Using a water-to-cement ratio of 0.46 for M20 concretes, 0.42 for M25
concretes, and 0.38 for M30 concretes, Hydration occurs when water and a cementitious substance are mixed together.
Aggregates are held together and spaces inside them are filled by the cement paste. Larger slump concrete can be achieved with
less water in the cement paste; a lower slump may be achieved by using higher amounts of water in the cement paste. Using water
that isn't properly purified might cause the concrete to set incorrectly or lead to the construction collapsing before it has a chance
to do so [12]. Many distinct processes take place during hydration, many of which occur at the same time. It takes time for the
cement hydration process to generate a cohesive mass that binds all of the individual sand and gravel particles together.

Reaction:
Cement chemist notation: CsS +H — C-S-H + CH
Standard notation: CazS10s + H>20O — (Ca0).(S102).(H20)(gel) + Ca(OH):

Balanced: 2Ca3zSi10s + 7TH20 — 3(Ca0).2(S102).4(H20)(gel) + 3Ca(OH)2

4.3 Aggregates

The majority of concrete is composed of a combination of fine and coarse aggregate. Some of the most often utilised materials
for this include sand, natural gravel, and crushed stone [13]. More and more construction and demolition debris is now being
utilised as a partial substitute for natural aggregates, while manufactured materials like air-cooled blast furnace slag and bottom

ash are now allowed to be used in the building of new structures.
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When it comes to coarse aggregate, fractions ranging in size from 20 mm all the way down to 4.75 mm are employed.
Crushed Basalt rock, adhering to IS: 383(1970), is used for coarse aggregates. Fine aggregate refers to the fractions between 4.75
mm and 150 microns. River sand and crushed sand are combined as fine aggregate in accordance with IS: 383, which specifies
their application. Detritus and oversize particles are removed from the river sand via screening. sand, gravel, and grit are all types
of aggregate. (1970) 1S383

Fig: 1.2 Aggregate in open field

4.4 Chemical Admixtures

To enhance the properties of a concrete mix, a chemical additive may be added in the form of powder or fluids to enhance the
properties of the mix. Admixture doses are typically less than 5% of the cement mass and are incorporated into the concrete
during the batching/mixing process. These are the most prevalent forms of admixtures.

Concrete hydration (hardening) may be accelerated by using accelerators. CaCl2 and NaCl are two commonly used chemicals.
It is illegal in certain countries to use chlorides because they may damage steel reinforcing.

A second kind of retarder is employed in big or problematic concrete pours when partial setting before the pour is desired,
such as in bridges or tunnels. Sugar, sucrose, sodium gluconate, glucose, citric acid, tartaric acid, and a variety of other sugar
acids are common polyol retarders.

It is possible to increase the concrete's resistance to damage by adding and entraining microscopic air bubbles into the mix. In
order to compensate for the loss of compressive strength, each 1% of entrained air may result in a 5% drop. Increases fresh or
plastic concrete's workability, allowing it to be poured with less consolidation effort. Plasticizers/Super Plasticizers reduce water.
Common plasticizers are ligninsulphate and polyol. Plasticizers reduce concrete's water content without impairing its workability.
It's more wear-resistant [14]. Super plasticizers (high-range water-reducing admixtures) have less detrimental effects when used to
increase workability, such as acetone formaldehyde condensate and sulfonated naphthalene formaldehyde condensate.

Polycarboxylates are more advanced. The experiment used Glenium Sky 8630, a polycarboxylic ether-based super plasticizer.
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Fig: 1.3 Super plasticizer used in Experimental Work

j A

Fig: 1.4 Super plasticizer in containers

V. Fly Ash

The Fly Ash that was utilised came from the L&T plant, and it was purchased and transported from the Reliance power plant
in Rosa, Uttar Pradesh. The Fly Ash had a density of 746kg/m®

5.1 Brick Dust

Brick Dust was gathered from the fields of brick kilns located in the vicinity of Kukrail, in the Indian state of Uttar Pradesh.
After that, the brick debris that had been gathered was ground with balls. After being ground, the Brick Dust was put through a
300-mesh sieve, and the part that was successful in getting through the sieve was the one that was utilised in the experiment.
Density measured was 1542kg/m®

5.2 Rice Husk Ash

Rice Husk sourced from the Lucknow area was used in the gasifier plant at G.S.K. Bharat pvt Itd, where it was subjected to a
controlled burning at temperatures ranging from 600 to 800 degrees Celsius. The remaining ash was then ball-ground into a fine
powder. Following the grinding process, the Rice Husk Ash was put through a 300-mesh sieve, and the fraction that was
successful in passing through the sieve was employed in the experiment. Density measured was 167kg/m?
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V1. Scope of Green Concrete in India

Concrete as we know it might be completely transformed by the introduction of green concrete. Green concrete takes longer to
arrive in India as a consequence of challenges with the disposal of industrial waste in India; yet, green concrete has a smaller
impact on the environment than traditional concrete due to decreased CO2 emissions. It's possible that using green concrete will cut
the quantity of trash generated by a substantial amount [15]. Disposable materials may also be used, eliminating the need to dispose

of them. That is why the integration of sustainable design ideas for societal benefit is still a work in progress.

VI1.Conclusion

Since the building industry uses so much energy and other resources, it will have a significant impact on the cement and concrete
industry. Green cement, or environmentally-friendly concrete, is the most important aspect in ensuring that infrastructure growth
does not increase CO2 emissions. Because of environmental concerns, energy and resource conservation, and the high cost of
Portland cement facilities, substitute cementing materials should be utilised more often in concrete. Environmentally friendly
structural designs must also be taken into account, including the use of environmentally friendly maintenance and repair processes
that require less resource consumption and decrease CO2-emissions during the lifespan of a concrete building. The use of high-tech
equipment may assist lessen the environmental impact of concrete manufacturing. Our green concrete research can only be as
effective as the partnerships we have with other nations. We hope that the concrete industry will take the lead and demonstrate its
commitment to the sector's long-term viability by implementing innovative methods for reducing greenhouse gas emissions and
thereby helping to fulfil the 1997 Kyoto Protocol's aims and objectives. To sum it all up, the green concrete notion is incomplete on
its own. Sustainable design must take into consideration the building's whole life cycle, as well as its energy performance and
upkeep. A well designed concrete structure may last for decades with little to no maintenance, making it one of the few
construction materials that can be relied upon for all of a building's lifespan without sacrificing performance. Hence, applying

sustainable design principles remains a task for us in order to serve society.
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