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Abstract: Due to the day to day innovations and development in construction field, the use of natural aggregates is 
increased tremendously and at the same time, the production of so
quite high. Because of these reasons the reuse of demolished constructional wastes like ceramic tile came into the picture 
to reduce the solid waste and to reduce the scarcity of natural aggregates f
not only occurring from the demolition of structures but al
to be reused in order to deal with the limited resource of natural aggregate and to 
crushed waste ceramic tile is
partially replaced in place of coarse aggregates by 10%, 20%, 30%, 40% and 50%. M25 grade of concrete was de
tested. The mix 
percentages of crushed tiles. Experimental investigations like workability, Compressive strength test, Split tensile strength
test, Flexural strength test for different concrete mixes with different percentages of waste crushed and granite powder 
after 7, 14 and 28 days curing period has done. It has been observed that the workability increases with increase in the 
percentage of repla
ceramic coarse tile aggregate up to 30% percentage.
Keywords: Crushed tiles, Compressive strength, Flexural strength
 

In the world construction, one material is used above all is concrete. Concrete is far more produced all over the world 
than any other man made material. This development causes serious problems all over the world such as depletion of 
natural aggregates and creates enormous amount of waste material from construction and demolition activities. One of 
the ways to reduce this problem is to utilize the waste. A large quantity of wastages produced annually in all countries, in 
particular constructio
use of waste in concrete has been done for safe and economical disposal of waste materials. The use of waste materials 
not only saves natural resources and dumpi
concrete is done to achieve the desire properties of concrete such as strength, durability and workability. Furthermore, 
ceramic materials contribute the highest percentage of wastes 
Ceramic waste is durable, hard and highly resistant to Biological, Chemical and Physical degradation forces. Ceramic tile 
aggregate are hard having considered value of specific gravity, rough surface
lighter in weight than normal stone aggregates. Using ceramic tiles as aggregate in concrete not only will be cost effective 
but also will be good from environmental point of view. Parallel to the need for utiliza
amount of natural aggregate, sand and water are being consumption in concrete production consequences to minimize 
these research have concentrated on the use of waste material as potential alternatives in construction indu
in concrete construction.
Scope of the Study
 To effectively utilize the waste material from ceramic industries in concrete 
 To replace the fine aggregates with various percentage 10, 20, 30, 40, 50% of ceramic waste in M25 concrete 
 To conduct the mechanical strength tests for concrete with the partial replacement of fi
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Due to the day to day innovations and development in construction field, the use of natural aggregates is 
increased tremendously and at the same time, the production of so
quite high. Because of these reasons the reuse of demolished constructional wastes like ceramic tile came into the picture 
to reduce the solid waste and to reduce the scarcity of natural aggregates f
not only occurring from the demolition of structures but al
to be reused in order to deal with the limited resource of natural aggregate and to 
crushed waste ceramic tile is
partially replaced in place of coarse aggregates by 10%, 20%, 30%, 40% and 50%. M25 grade of concrete was de
tested. The mix designs for different types of mixes were
percentages of crushed tiles. Experimental investigations like workability, Compressive strength test, Split tensile strength

Flexural strength test for different concrete mixes with different percentages of waste crushed and granite powder 
after 7, 14 and 28 days curing period has done. It has been observed that the workability increases with increase in the 
percentage of replacement of granite powder and crushed tiles increases. The strength of concrete also increases with the 
ceramic coarse tile aggregate up to 30% percentage.

Crushed tiles, Compressive strength, Flexural strength

In the world construction, one material is used above all is concrete. Concrete is far more produced all over the world 
than any other man made material. This development causes serious problems all over the world such as depletion of 

aggregates and creates enormous amount of waste material from construction and demolition activities. One of 
the ways to reduce this problem is to utilize the waste. A large quantity of wastages produced annually in all countries, in 
particular construction and demolition waste contribute the highest percentage of wastes worldwide about 75%. So the 
use of waste in concrete has been done for safe and economical disposal of waste materials. The use of waste materials 
not only saves natural resources and dumpi
concrete is done to achieve the desire properties of concrete such as strength, durability and workability. Furthermore, 
ceramic materials contribute the highest percentage of wastes 
Ceramic waste is durable, hard and highly resistant to Biological, Chemical and Physical degradation forces. Ceramic tile 
aggregate are hard having considered value of specific gravity, rough surface
lighter in weight than normal stone aggregates. Using ceramic tiles as aggregate in concrete not only will be cost effective 
but also will be good from environmental point of view. Parallel to the need for utiliza
amount of natural aggregate, sand and water are being consumption in concrete production consequences to minimize 
these research have concentrated on the use of waste material as potential alternatives in construction indu
in concrete construction. 
Scope of the Study 

To effectively utilize the waste material from ceramic industries in concrete 
To replace the fine aggregates with various percentage 10, 20, 30, 40, 50% of ceramic waste in M25 concrete 

duct the mechanical strength tests for concrete with the partial replacement of fi
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Due to the day to day innovations and development in construction field, the use of natural aggregates is 
increased tremendously and at the same time, the production of so
quite high. Because of these reasons the reuse of demolished constructional wastes like ceramic tile came into the picture 
to reduce the solid waste and to reduce the scarcity of natural aggregates f
not only occurring from the demolition of structures but al
to be reused in order to deal with the limited resource of natural aggregate and to 
crushed waste ceramic tile is used as a replacement to the coarse aggregate. The ceramic waste crushed tiles were 
partially replaced in place of coarse aggregates by 10%, 20%, 30%, 40% and 50%. M25 grade of concrete was de

designs for different types of mixes were
percentages of crushed tiles. Experimental investigations like workability, Compressive strength test, Split tensile strength

Flexural strength test for different concrete mixes with different percentages of waste crushed and granite powder 
after 7, 14 and 28 days curing period has done. It has been observed that the workability increases with increase in the 

cement of granite powder and crushed tiles increases. The strength of concrete also increases with the 
ceramic coarse tile aggregate up to 30% percentage.

Crushed tiles, Compressive strength, Flexural strength

In the world construction, one material is used above all is concrete. Concrete is far more produced all over the world 
than any other man made material. This development causes serious problems all over the world such as depletion of 

aggregates and creates enormous amount of waste material from construction and demolition activities. One of 
the ways to reduce this problem is to utilize the waste. A large quantity of wastages produced annually in all countries, in 

n and demolition waste contribute the highest percentage of wastes worldwide about 75%. So the 
use of waste in concrete has been done for safe and economical disposal of waste materials. The use of waste materials 
not only saves natural resources and dumpi
concrete is done to achieve the desire properties of concrete such as strength, durability and workability. Furthermore, 
ceramic materials contribute the highest percentage of wastes 
Ceramic waste is durable, hard and highly resistant to Biological, Chemical and Physical degradation forces. Ceramic tile 
aggregate are hard having considered value of specific gravity, rough surface
lighter in weight than normal stone aggregates. Using ceramic tiles as aggregate in concrete not only will be cost effective 
but also will be good from environmental point of view. Parallel to the need for utiliza
amount of natural aggregate, sand and water are being consumption in concrete production consequences to minimize 
these research have concentrated on the use of waste material as potential alternatives in construction indu

 

To effectively utilize the waste material from ceramic industries in concrete 
To replace the fine aggregates with various percentage 10, 20, 30, 40, 50% of ceramic waste in M25 concrete 

duct the mechanical strength tests for concrete with the partial replacement of fi

urnal of Innovative Research in Advanced Engineering                 
2023                                                                  

__________________________________________________________________________________________________
23, AM Publications, India -   All Rights Reserved 

Experimental Research on Ceramic Waste as 
Replacement in Concrete

II Year M.E. Structural Engineering,
Sengunthar Engineering College (Autonomous)

Kosavampalayam,  Tiruchengode, 
naveenpkmestr2023@gmail.com

Assistant Professor, Dept of Civil Engineering,
Sengunthar Engineering College (Autonomous)

Kosavampalayam,  Tiruchengode, 

IJIRAE/RS/Vol.10/Issue07/J
Research Article | Open Access | Double-Blind Peer-

April 2023| Accepted: 
https://www.ijirae.com/volumes/Vol10/iss-07/03.JLAE10082.pdf

aveen, Anandkumar (2023).
Journal of Innovative Research in Advanced Engineering

https://doi.org/10.26562/ijirae.2023.v1007.03
Dr.A.Arul Lawrence Selvakumar, AM Publications, India

Copyright: ©2023 This is an open access article distributed under the terms of the Creative Commons 
Attribution License; Which Permits unrestricted use, distribution, and reprod
provided the original author and source are credited

Due to the day to day innovations and development in construction field, the use of natural aggregates is 
increased tremendously and at the same time, the production of so
quite high. Because of these reasons the reuse of demolished constructional wastes like ceramic tile came into the picture 
to reduce the solid waste and to reduce the scarcity of natural aggregates f
not only occurring from the demolition of structures but al
to be reused in order to deal with the limited resource of natural aggregate and to 

used as a replacement to the coarse aggregate. The ceramic waste crushed tiles were 
partially replaced in place of coarse aggregates by 10%, 20%, 30%, 40% and 50%. M25 grade of concrete was de

designs for different types of mixes were
percentages of crushed tiles. Experimental investigations like workability, Compressive strength test, Split tensile strength

Flexural strength test for different concrete mixes with different percentages of waste crushed and granite powder 
after 7, 14 and 28 days curing period has done. It has been observed that the workability increases with increase in the 

cement of granite powder and crushed tiles increases. The strength of concrete also increases with the 
ceramic coarse tile aggregate up to 30% percentage. 

Crushed tiles, Compressive strength, Flexural strength

INTRODUCTION
In the world construction, one material is used above all is concrete. Concrete is far more produced all over the world 
than any other man made material. This development causes serious problems all over the world such as depletion of 

aggregates and creates enormous amount of waste material from construction and demolition activities. One of 
the ways to reduce this problem is to utilize the waste. A large quantity of wastages produced annually in all countries, in 

n and demolition waste contribute the highest percentage of wastes worldwide about 75%. So the 
use of waste in concrete has been done for safe and economical disposal of waste materials. The use of waste materials 
not only saves natural resources and dumping spaces but also environment. Partial replacement of waste material in 
concrete is done to achieve the desire properties of concrete such as strength, durability and workability. Furthermore, 
ceramic materials contribute the highest percentage of wastes 
Ceramic waste is durable, hard and highly resistant to Biological, Chemical and Physical degradation forces. Ceramic tile 
aggregate are hard having considered value of specific gravity, rough surface
lighter in weight than normal stone aggregates. Using ceramic tiles as aggregate in concrete not only will be cost effective 
but also will be good from environmental point of view. Parallel to the need for utiliza
amount of natural aggregate, sand and water are being consumption in concrete production consequences to minimize 
these research have concentrated on the use of waste material as potential alternatives in construction indu

To effectively utilize the waste material from ceramic industries in concrete 
To replace the fine aggregates with various percentage 10, 20, 30, 40, 50% of ceramic waste in M25 concrete 

duct the mechanical strength tests for concrete with the partial replacement of fi
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Due to the day to day innovations and development in construction field, the use of natural aggregates is 
increased tremendously and at the same time, the production of so
quite high. Because of these reasons the reuse of demolished constructional wastes like ceramic tile came into the picture 
to reduce the solid waste and to reduce the scarcity of natural aggregates f
not only occurring from the demolition of structures but also from the manufacturing unit. 
to be reused in order to deal with the limited resource of natural aggregate and to 

used as a replacement to the coarse aggregate. The ceramic waste crushed tiles were 
partially replaced in place of coarse aggregates by 10%, 20%, 30%, 40% and 50%. M25 grade of concrete was de

designs for different types of mixes were prepared by replacing the coarse aggregate at different 
percentages of crushed tiles. Experimental investigations like workability, Compressive strength test, Split tensile strength

Flexural strength test for different concrete mixes with different percentages of waste crushed and granite powder 
after 7, 14 and 28 days curing period has done. It has been observed that the workability increases with increase in the 

cement of granite powder and crushed tiles increases. The strength of concrete also increases with the 
 

Crushed tiles, Compressive strength, Flexural strength

INTRODUCTION
In the world construction, one material is used above all is concrete. Concrete is far more produced all over the world 
than any other man made material. This development causes serious problems all over the world such as depletion of 

aggregates and creates enormous amount of waste material from construction and demolition activities. One of 
the ways to reduce this problem is to utilize the waste. A large quantity of wastages produced annually in all countries, in 

n and demolition waste contribute the highest percentage of wastes worldwide about 75%. So the 
use of waste in concrete has been done for safe and economical disposal of waste materials. The use of waste materials 

ng spaces but also environment. Partial replacement of waste material in 
concrete is done to achieve the desire properties of concrete such as strength, durability and workability. Furthermore, 
ceramic materials contribute the highest percentage of wastes within the construction and demolition wastes about 54%. 
Ceramic waste is durable, hard and highly resistant to Biological, Chemical and Physical degradation forces. Ceramic tile 
aggregate are hard having considered value of specific gravity, rough surface
lighter in weight than normal stone aggregates. Using ceramic tiles as aggregate in concrete not only will be cost effective 
but also will be good from environmental point of view. Parallel to the need for utiliza
amount of natural aggregate, sand and water are being consumption in concrete production consequences to minimize 
these research have concentrated on the use of waste material as potential alternatives in construction indu

To effectively utilize the waste material from ceramic industries in concrete 
To replace the fine aggregates with various percentage 10, 20, 30, 40, 50% of ceramic waste in M25 concrete 

duct the mechanical strength tests for concrete with the partial replacement of fi
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Due to the day to day innovations and development in construction field, the use of natural aggregates is 
increased tremendously and at the same time, the production of solid wastes from the demolitions of constructions is also 
quite high. Because of these reasons the reuse of demolished constructional wastes like ceramic tile came into the picture 
to reduce the solid waste and to reduce the scarcity of natural aggregates for making concrete. The ceramic tile waste is 

so from the manufacturing unit. 
to be reused in order to deal with the limited resource of natural aggregate and to 

used as a replacement to the coarse aggregate. The ceramic waste crushed tiles were 
partially replaced in place of coarse aggregates by 10%, 20%, 30%, 40% and 50%. M25 grade of concrete was de

prepared by replacing the coarse aggregate at different 
percentages of crushed tiles. Experimental investigations like workability, Compressive strength test, Split tensile strength

Flexural strength test for different concrete mixes with different percentages of waste crushed and granite powder 
after 7, 14 and 28 days curing period has done. It has been observed that the workability increases with increase in the 

cement of granite powder and crushed tiles increases. The strength of concrete also increases with the 

Crushed tiles, Compressive strength, Flexural strength, Split Tensile strength.

INTRODUCTION 
In the world construction, one material is used above all is concrete. Concrete is far more produced all over the world 
than any other man made material. This development causes serious problems all over the world such as depletion of 

aggregates and creates enormous amount of waste material from construction and demolition activities. One of 
the ways to reduce this problem is to utilize the waste. A large quantity of wastages produced annually in all countries, in 

n and demolition waste contribute the highest percentage of wastes worldwide about 75%. So the 
use of waste in concrete has been done for safe and economical disposal of waste materials. The use of waste materials 

ng spaces but also environment. Partial replacement of waste material in 
concrete is done to achieve the desire properties of concrete such as strength, durability and workability. Furthermore, 

within the construction and demolition wastes about 54%. 
Ceramic waste is durable, hard and highly resistant to Biological, Chemical and Physical degradation forces. Ceramic tile 
aggregate are hard having considered value of specific gravity, rough surface on one side and smooth on other side, are 
lighter in weight than normal stone aggregates. Using ceramic tiles as aggregate in concrete not only will be cost effective 
but also will be good from environmental point of view. Parallel to the need for utiliza
amount of natural aggregate, sand and water are being consumption in concrete production consequences to minimize 
these research have concentrated on the use of waste material as potential alternatives in construction indu

To effectively utilize the waste material from ceramic industries in concrete 
To replace the fine aggregates with various percentage 10, 20, 30, 40, 50% of ceramic waste in M25 concrete 

duct the mechanical strength tests for concrete with the partial replacement of fi
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Due to the day to day innovations and development in construction field, the use of natural aggregates is 
lid wastes from the demolitions of constructions is also 

quite high. Because of these reasons the reuse of demolished constructional wastes like ceramic tile came into the picture 
or making concrete. The ceramic tile waste is 

so from the manufacturing unit. The waste material should have 
to be reused in order to deal with the limited resource of natural aggregate and to reduce the construction wastes. 

used as a replacement to the coarse aggregate. The ceramic waste crushed tiles were 
partially replaced in place of coarse aggregates by 10%, 20%, 30%, 40% and 50%. M25 grade of concrete was de

prepared by replacing the coarse aggregate at different 
percentages of crushed tiles. Experimental investigations like workability, Compressive strength test, Split tensile strength

Flexural strength test for different concrete mixes with different percentages of waste crushed and granite powder 
after 7, 14 and 28 days curing period has done. It has been observed that the workability increases with increase in the 

cement of granite powder and crushed tiles increases. The strength of concrete also increases with the 

Tensile strength. 

In the world construction, one material is used above all is concrete. Concrete is far more produced all over the world 
than any other man made material. This development causes serious problems all over the world such as depletion of 

aggregates and creates enormous amount of waste material from construction and demolition activities. One of 
the ways to reduce this problem is to utilize the waste. A large quantity of wastages produced annually in all countries, in 

n and demolition waste contribute the highest percentage of wastes worldwide about 75%. So the 
use of waste in concrete has been done for safe and economical disposal of waste materials. The use of waste materials 

ng spaces but also environment. Partial replacement of waste material in 
concrete is done to achieve the desire properties of concrete such as strength, durability and workability. Furthermore, 

within the construction and demolition wastes about 54%. 
Ceramic waste is durable, hard and highly resistant to Biological, Chemical and Physical degradation forces. Ceramic tile 

on one side and smooth on other side, are 
lighter in weight than normal stone aggregates. Using ceramic tiles as aggregate in concrete not only will be cost effective 
but also will be good from environmental point of view. Parallel to the need for utilization of natural resource the huge 
amount of natural aggregate, sand and water are being consumption in concrete production consequences to minimize 
these research have concentrated on the use of waste material as potential alternatives in construction indu

To effectively utilize the waste material from ceramic industries in concrete  
To replace the fine aggregates with various percentage 10, 20, 30, 40, 50% of ceramic waste in M25 concrete 

duct the mechanical strength tests for concrete with the partial replacement of fine aggregate by ceramic waste. 
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Due to the day to day innovations and development in construction field, the use of natural aggregates is 
lid wastes from the demolitions of constructions is also 

quite high. Because of these reasons the reuse of demolished constructional wastes like ceramic tile came into the picture 
or making concrete. The ceramic tile waste is 

The waste material should have 
reduce the construction wastes. 

used as a replacement to the coarse aggregate. The ceramic waste crushed tiles were 
partially replaced in place of coarse aggregates by 10%, 20%, 30%, 40% and 50%. M25 grade of concrete was de

prepared by replacing the coarse aggregate at different 
percentages of crushed tiles. Experimental investigations like workability, Compressive strength test, Split tensile strength

Flexural strength test for different concrete mixes with different percentages of waste crushed and granite powder 
after 7, 14 and 28 days curing period has done. It has been observed that the workability increases with increase in the 

cement of granite powder and crushed tiles increases. The strength of concrete also increases with the 

In the world construction, one material is used above all is concrete. Concrete is far more produced all over the world 
than any other man made material. This development causes serious problems all over the world such as depletion of 

aggregates and creates enormous amount of waste material from construction and demolition activities. One of 
the ways to reduce this problem is to utilize the waste. A large quantity of wastages produced annually in all countries, in 

n and demolition waste contribute the highest percentage of wastes worldwide about 75%. So the 
use of waste in concrete has been done for safe and economical disposal of waste materials. The use of waste materials 

ng spaces but also environment. Partial replacement of waste material in 
concrete is done to achieve the desire properties of concrete such as strength, durability and workability. Furthermore, 

within the construction and demolition wastes about 54%. 
Ceramic waste is durable, hard and highly resistant to Biological, Chemical and Physical degradation forces. Ceramic tile 

on one side and smooth on other side, are 
lighter in weight than normal stone aggregates. Using ceramic tiles as aggregate in concrete not only will be cost effective 

tion of natural resource the huge 
amount of natural aggregate, sand and water are being consumption in concrete production consequences to minimize 
these research have concentrated on the use of waste material as potential alternatives in construction indu

To replace the fine aggregates with various percentage 10, 20, 30, 40, 50% of ceramic waste in M25 concrete 
ne aggregate by ceramic waste. 
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Due to the day to day innovations and development in construction field, the use of natural aggregates is 
lid wastes from the demolitions of constructions is also 

quite high. Because of these reasons the reuse of demolished constructional wastes like ceramic tile came into the picture 
or making concrete. The ceramic tile waste is 

The waste material should have 
reduce the construction wastes. 

used as a replacement to the coarse aggregate. The ceramic waste crushed tiles were 
partially replaced in place of coarse aggregates by 10%, 20%, 30%, 40% and 50%. M25 grade of concrete was designed and 

prepared by replacing the coarse aggregate at different 
percentages of crushed tiles. Experimental investigations like workability, Compressive strength test, Split tensile strength

Flexural strength test for different concrete mixes with different percentages of waste crushed and granite powder 
after 7, 14 and 28 days curing period has done. It has been observed that the workability increases with increase in the 

cement of granite powder and crushed tiles increases. The strength of concrete also increases with the 

In the world construction, one material is used above all is concrete. Concrete is far more produced all over the world 
than any other man made material. This development causes serious problems all over the world such as depletion of 

aggregates and creates enormous amount of waste material from construction and demolition activities. One of 
the ways to reduce this problem is to utilize the waste. A large quantity of wastages produced annually in all countries, in 

n and demolition waste contribute the highest percentage of wastes worldwide about 75%. So the 
use of waste in concrete has been done for safe and economical disposal of waste materials. The use of waste materials 

ng spaces but also environment. Partial replacement of waste material in 
concrete is done to achieve the desire properties of concrete such as strength, durability and workability. Furthermore, 

within the construction and demolition wastes about 54%. 
Ceramic waste is durable, hard and highly resistant to Biological, Chemical and Physical degradation forces. Ceramic tile 

on one side and smooth on other side, are 
lighter in weight than normal stone aggregates. Using ceramic tiles as aggregate in concrete not only will be cost effective 

tion of natural resource the huge 
amount of natural aggregate, sand and water are being consumption in concrete production consequences to minimize 
these research have concentrated on the use of waste material as potential alternatives in construction industry, especially 

To replace the fine aggregates with various percentage 10, 20, 30, 40, 50% of ceramic waste in M25 concrete  
ne aggregate by ceramic waste. 
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quite high. Because of these reasons the reuse of demolished constructional wastes like ceramic tile came into the picture 
or making concrete. The ceramic tile waste is 
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reduce the construction wastes. A 

used as a replacement to the coarse aggregate. The ceramic waste crushed tiles were 
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prepared by replacing the coarse aggregate at different 
percentages of crushed tiles. Experimental investigations like workability, Compressive strength test, Split tensile strength 

Flexural strength test for different concrete mixes with different percentages of waste crushed and granite powder 
after 7, 14 and 28 days curing period has done. It has been observed that the workability increases with increase in the 

cement of granite powder and crushed tiles increases. The strength of concrete also increases with the 

In the world construction, one material is used above all is concrete. Concrete is far more produced all over the world 
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the ways to reduce this problem is to utilize the waste. A large quantity of wastages produced annually in all countries, in 

n and demolition waste contribute the highest percentage of wastes worldwide about 75%. So the 
use of waste in concrete has been done for safe and economical disposal of waste materials. The use of waste materials 

ng spaces but also environment. Partial replacement of waste material in 
concrete is done to achieve the desire properties of concrete such as strength, durability and workability. Furthermore, 

within the construction and demolition wastes about 54%. 
Ceramic waste is durable, hard and highly resistant to Biological, Chemical and Physical degradation forces. Ceramic tile 

on one side and smooth on other side, are 
lighter in weight than normal stone aggregates. Using ceramic tiles as aggregate in concrete not only will be cost effective 

tion of natural resource the huge 
amount of natural aggregate, sand and water are being consumption in concrete production consequences to minimize 

ially 

ne aggregate by ceramic waste.  



 
                IJIRAE::: International Journal of Innovative Research in Advanced Engineering                      ISSN: 2349-2163 
                Volume 10, Issue 07, July 2023                                                                         https://www.ijirae.com/archives 
 

__________________________________________________________________________________________________ 
IJIRAE: ©2014-23, AM Publications, India -   All Rights Reserved   https://doi.org/10.26562/ijirae         Page 462 

 

Objectives of the study 
The main objective of the research is: 
 To usage of Ceramic waste in concrete for partial replacement of crushed aggregate effectively satisfies all the 

structural requirements 
METHODOLOGY 

 
Fig.1 Methodology 

MATERIALS USED 
The accoutrements that are used for making concrete for this study were tested before casting the instance. The parcels 
of accoutrements are well examined, tested, and used. The following accoutrements were tested for primary tests. 
Cement 
Cement is a binding material used in the preparation of concrete. It binds the coarse aggregate and fine aggregate with the 
help of water, to a monolithic matter and also it fills the fine voids in the concrete. In this design ordinary Portland cement 
(OPC) is used and its parcels are tested. 
Fine Aggregate 
Natural sand and gravels are the product of riding and the action of wind or water, while manufactured, crushed fine 
aggregate and crushed stone coarse and fine aggregate are produced by crushing natural stone. The fine aggregate (sand) 
used was clean dry M-sand. The sand was sieved to remove all pebbles. 
Coarse Aggregate  
The material which is retained on BIS test sieve 4.75mm is termed as a coarse aggregate. The broken stone is generally 
used as a coarse aggregate. The nature of work decides the maximum size of the coarse aggregate. Locally available coarse 
aggregate was used in our work. The aggregates were washed to remove dust and dirt was dried to surface dry condition. 
The aggregates were tested as per Indian Standard specifications. 
Ceramic Tile Aggregate 
Broken tiles were collected from the solid waste of ceramic manufacturing unit and from demolished building. The waste 
tiles were crushed into small pieces by manually and by using crusher. The required size of crushed tile aggregate was 
separated to use them as partial replacement to the natural coarse aggregate. The tile waste which is lesser than 4.75 mm 
size was neglected. The crushed tile aggregate passing through 16.5mm sieve and retained on 12mm sieve are used. 
Crushed tiles were partially replaced in place of coarse aggregate by the percentages of 10%, 20% and 30%, 40% and 50% 
individually and along with replacement of fine aggregate with granite powder also.  
Water  
Water plays a vital role in achieving the strength of concrete. For complete hydration it requires about 3/10th of its weight 
of water. It is practically proved that minimum w-c ratio 0.35 is required for conventional concrete. Water participates in 
chemical reaction with cement and cement paste is formed and binds with coarse aggregate and fine aggregates. Selection 
of water selected as portable water available in our college. 
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MIX DESIGN 
Table 1. Mix Design 

Volume of Concrete in m3 1.00 
Volume of Cement in m3 0.14 
Volume of Water in m3 0.197 

Volume of All in Aggregate in m3 0.663 
Volume of Coarse Aggregate in m3 0.38 

Sr. no. 5 x 0.57 1069 kg 
Volume of Fine Aggregate in m3 0.29 

Sr. no. 5 x 0.43 733 kg 
Mix Proportions for One Cum of Concrete 

Mass of Cement in kg/m3 438 
Mass of Water in l/m3 197 

Mass of Fine Aggregate in kg/m3 733 
Mass of Coarse Aggregate in kg/m3 1069 

Water Cement Ratio in % 0.45 
 

Table 2. Mix Proportion 
Water Cement Fine Aggregate Coarse Aggregate 

197 kg/m3 438 kg/m3 733 kg/m3 1069 kg/m3 
0.45 1 1.67 2.44 

 

RESULT AND DISCUSSION 
Compressive Strength Result for 7 Days, 14 Days, 28 Days 
Compressive strength Compressive strength test is conducted on concrete, because it is the desirable characteristic 
properties of concrete are quantitatively related to its compressive strength. Compressive strength was determined by 
using Compression Testing Machine (CTM) of 2000 kN capacity. The compressive strength of concrete was tested using 
150 mm x 150 mm x 150 mm cube specimens. The test was carried out the load was applied until the specimen fails. 
Three specimens were cast for each proportion and used to measure the compressive strength for each test conditions 
and average value was considered. The average value of compressive strength of 3 specimens for each category at the age 
of 7 days, 14 days and 28 days. 

Table 3. Compressive Strength Result 
S.No. Mix Design Aggregate Replacement Compressive strength of M25 grade in N/mm2 

7 Days 14 Days 28 Days 
1 NC 0% CA + 0% CW 20.57 28.54 30.18 
2 F1 90% CA + 10% CW 24.09 31.39 33.50 
3 F2  80% CA + 20% CW 26.27 32.8 37.50 
4 F3 70% CA +   30% CW 28.05 37.53 40.14 
5 F4  60% CA +   40% CW 23.96 31.77 34.16 
6 F5 50% CA +   50% CW  22.22 28.88 31.05 

 

 
Fig.2 Comparison of Compressive Strength at 7 Days 

 
CONCLUSION 

Based on the experimental research done on geopolymer concrete and conventional concrete slabs, it can be said that 
GPC has stronger strength qualities than CC. 
 The physical analysis of ceramic waste aggregates gave the values of specific gravity and water absorption which qualify 

the ceramic waste as suitable replacement of fine aggregates.  
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 The testing results of sieve analysis of coarse aggregate and ceramic waste make it appropriate replacement of coarse 
aggregate. 

 The higher percentage addition of ceramic waste reduces the strength of normal concrete. 
 The properties of concrete increased linearly with the increase in ceramic aggregate up to 30% replacement later it is 

decreased linearly. 
 

 
Fig.3 Comparison of Compressive Strength at 14 Days 

 

 
Fig.4 Comparison of Compressive Strength at 28 Days 
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