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Abstract The majority of the sector's garbage—tens
of millions of tonnes worth—isn't recyclable. In
addition, recycling rubbish is an energy-and
pollution-intensive ~ method.  Furthermore, the
dumping of trash and its buildup in suburbs pose
critical environmental risks. Incorporating recycled
substances into concrete mixes is a clever way to do
matters straight away: lessen trash and improve the
material's usefulness. Given the fast increase of the
green concrete region, it's miles crucial to thoroughly
assess the capabilities of waste-containing concrete
from each perspective. There are sections to this
literature overview: first, on recycling substances and
2nd, on using waste products in region of cement and
aggregates. The traits of the produced concrete are
assessed even as highlighting the leading waste cloth
that has been used as a substitute. By incorporating
waste elements into concrete, its ductility, electricity,
sturdiness, and different residences may be better.

1. INTRODUCTION

In the cutting edge time incorporating
science and society for worldwide supportable
improvement is likely the enormity test that mankind
has ever confronted, burdensome central issues to be
tended to quickly at the neighborhood, local and
worldwide levels. All through history, cementious
materials has an imperative materials and were
utilized broadly in the primary present day in
Ordinary Portland Cement (OPC) by terminating a
blend of chalk and mud at considerably higher
temperatures, like those utilized today. Concrete has
turned into the most essential building material
utilized for development of construction activities.
Right now, concrete is vigorously utilized with in
excess of 10 billion tons created every year. For each
ton of concrete delivered, around one ton of carbon
dioxide is discharged into climate. The concrete
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business delivers around 5% of worldwide man-made
CO; discharges. At these temperatures (1400 ° C-
1500 °C), clinkering happens and minerals frame
which are extremely responsive and all the more
firmly cementitious. The solid business leaves a CO,
discharges caused among the fabricate procedure
with a substantial volume of crude materials required
to create the billions tons of cement [1]. Bond and
solid generation, issues like carbon dioxide
emanations alongside the utilization of vitality, total
utilization in an incredible sum, destruction misuse of
cement, and filler prerequisites, add to the normal
ecological effect that solid isn't too neighborly or
suitable with the requirements of supportable
improvement.

A few investigations have been concentrating on
locate an elective which can be utilized as concrete
substitution materials. Materials that can be utilized
for supplanting concrete as a cover can originates
from a few sources in particular agribusiness,
industry, marines and so on. Thus, specialists have
been exploring for wviability, proficiency and
effectively accessible of waste materials to be bond
substitutions which are delivered another inviting
material and additionally pozzolanic in nature. The
required materials ought to be result or wealthy in
silicon (Si) and aluminum (Al) from its beginning.
Silica and alumina are fineness and permeable
medium that could possibly be utilized as adsorbent
for metal particle which is hurtful for the earth.
Materials with Si and Al content have a few
favorable circumstances, for example, decrease
penetrability and sulfate assault of cement, lessen
isolation, enhance the quality and strength so it is
expanded the recyclability of solid, protection from
stop and mischief synthetic responses, enhance
completing and simple pumping, and also a minimal
effort material and so on.
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The generated waste materials can be utilized as
supplementary  cementitious materials (SCM).
Likewise bond generation prompts aggravation to the
scene, residue and commotion and interruption to
nearby biodiversity from quarrying limestone which
is crude material for concrete creation. Subsequently,
waste materials has chance to be utilized as halfway
substitution of bond in solid, it will help in
decreasing the CO, discharges, soil contamination
and measure of residue into the environment. In
addition its use in solid will decrease the cost.
Environmental concerns are the high vitality
utilization required to mine, make, and transport the
concrete, and the related air contamination, including
the arrival of ozone depleting substances (e.g., carbon
dioxide), dioxin, NOx, SO, and particulates. The
use of Farming waste (RHA) and Construction
Demolition Waste(CDW) can be making the business
all the more ecologically well disposed and
manageable.

Objectives of the study

To reduce the usage of cement in
construction activities in order to decrease the
environmental issues. In this study by choosing the
construction and demolition waste materials like
crushed brick powder, ceramic tile powder, recycled
coarse aggregates and rice husk ash from
construction works and agricultural waste that are
showing similar properties and composition to
cement can be partially replaced with cement in the
preparation of concrete mix. The specific objectives
of the survey are:

1. Raw material preparation of the crushed brick
powder, ceramic tile powder, recycled
coarse aggregates and rice husk ash.

2. Preparing concrete specimens according to IS
456: 2000 codebook.

3. To study the compressive strength and
characteristics of cement concrete by partial
replacement of cement with the individual /
combination of crushed brick powder, ceramic
tile powder recycled coarse aggregates and rice
husk ash.
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2. LITERATURE REVIEWS

Farid Debieb et al., reported that brick pieces can be
used in concrete mix as both fine and coarse
aggregates by partial replacement with cement can
act good bonding material by controlling the
porosity, water absorption and shrinkage that
develops in the concrete mix. The compressive
strength attained upto replacement of 25%.

Paulo B. Cachim reported about the mechanical
behavior of the crushed brick pieces and how they act
when replaced with cement by conducting tests like
modulus of elasticity, compressive strength, tensile
splitting strength and stress-strain curve. The results
obtained show the good workability with the concrete
mix.

Oti Jonathan E et al., reported that the well burnt
clay bricks waste as in form of powder partially
replaced with cement can achieve the strength and
the waste brick pieces can be reused for corners,
chimneys edges and decorative purposes. Upto 20%
of brick powder can be utilized in concrete mix.

3. MATERIALS AND METHODS

Ordinary Portland cement

Portland cement of 53 grade (Ultra Tech cement)
compositions was used. Cement is an tremendous
concrete material, which is used for the purpose of
binding with the other concrete materials like gates,
steel, bars, wood, plaster of paris materials (POP)
etc.,

LIME POWDER ALUMINIUM OXIDES CALCIUM OXIDES

Constituents of Cement ingredients
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Fine aggregates (Sand)

Natural clean river sand was used as a fine aggregate. The
aggregates were tested as per 1S383-1970. Sieve analysis
was performed at regular intervals to check the uniformity
in the used aggregates. Characteristic clean stream sand
was utilized as a fine total. The totals were tried as per IS
383-1970. Sifter examination was performed at customary
interims to check the consistency in the utilized totals.

Coarse Aggregate

It is used Coarse aggregate of 20mm nominal maximum
size as per IS: 383-1970 for investigation. 20mm graded
coarse aggregates are rarely available in market.

Crushed Brick Powder (CBP)

From Construction activities various waste materials are
largely created in form of solid waste such that disposed in
to landfills in improper way. So that from those waste
materials we can pick the rough and ready materials which
can be utilized again in concrete mix. Likely brick pieces,
coarse totals, steels, bars and so on.

Ceramic Tile powder (TP)

Tiles which are most significant one of material in
construction activity for building attractive look. But
when the building get destructed or altered those
have to be removed and thrown away. Those tiles are
of ceramic contains prepared by chemicals such that
they effect to environment.

Rice Husk Ash (RHA)

Rice husk is an agro-waste material which is
delivered into environment around 100 million of
tons. Roughly, 20 Kg of rice husk are acquired for
100 Kg of rice. Rice husks contain natural substances
and 20% of inorganic material. Rice husk cinder
(RHA) is acquired by the ignition of rice husk. The
most imperative property of RHA that decides
pozzolanic action is the undefined stage content.
RHA is a profoundly responsive pozzolanic material
appropriate for use in lime-pozzolana blends and for
Portland concrete substitution.

Recycled Coarse Aggregates

Coarse aggregates perform main strong bond
formation in concrete between cement, fine
aggregate, water. For aggregates we destruct the
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environment by Blasting, Earth Digging, Quarry, and
Mining etc. So due to this pollution evolved and
causes health hazardous to leaving creatures. From
the construction activities recycled coarse aggregates
collected and can be replaced in place of natural use
of aggregates which attain same strength and have
properties.

4. METHOD USED

Schematic representation of methodology is
indicated below.

‘ Collection of Waste Raw materials ‘

!

| Raw matenials preparation process |

b

‘ Testing of materials |

!

‘ Preparing Concrete Mix by Partial replacement |

|

‘ Casting into moulds and tampering well for good bond formation |

!

| Demoulding from moulds and placing in water as per required days

}

| Testing the cubes by placing in testing machine for strength ‘

Mix design of concrete

A Mix design was conducted as per IS 10262-1982
to arrive at M 20 mix concrete.

5. RESULTS AND ANALYSIS
Comparison of slump cone test values
S. No Raw Materials Shimp Cone Values (mm)
1 Nomal concrete (OPC) )
2 Replaced with Brick Powder 86
3 Replaced with Tile Powder 97
4 Replaced with RHA 102
5 Replaced with RCA 116

Compressive strength

COMPRESSIVE STRENGTH N/mm?

% REPLACEMENT

The partial replacement of OPC Vs Brick Powder
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6. CONCLUSIONS

The following conclusions can be considered on the
experimental analysis that carried out.

e With the Construction and Demolition and
Agricultural waste materials like Crushed
Brick Powder, Ceramic Tile Powder, Rice
Husk Ash and Recycled Coarse aggregates can
be partially replaced with cement as an low
cost materials.

e To control the usage of cement in construction
works and production from cement industries
suitable construction waste materials are
replaced instead of improper land filling and
throwing away the waste materials.

e The experimental results showed that upto
20% of RHA, 25% of CBP, 35% of TP and
100% of RCA can be partially replaced with
cement in concrete mix.

e With all the combination of waste materials
upto 5% can be partially replaced.

e Usage of these waste materials the economic
and cost of construction can be controlled.

e To control some environmental issues and
problems that are creating now-a-days by the
cement production industries and factories.

e Mainly the solid waste management depends
upon 4-R’s method (Reduce, Recycle, Reuse
and Recovery).
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