
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 01, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 904 

Effective Utilization of Ceramic Waste as a Raw Material in Concrete 
Janarthanan R

1 
Radha Srinivasan

2
 Muthu Mariappan P

3
  

1
Lecturer 

2,3
P.G Student  

1,2,3
Department of Civil Engineering 

1
P.S.R Polytechnic College, Sivakasi, India

 2
Thiagarajar College of Engineering, Madurai, India

 

3
C.A.R.E Group of Institutions, Tiruchirappalli, India 

Abstract— The ceramic industry is known to generate large 

amounts calcined mud wastes every year. So far a massive 

part is used into landfill. This project work deals with the 

experimental and study of ceramic waste as a construction 

material. Further land pollution is prevented as ceramic 

wastes are utilized as a raw material for concrete 

preparation. The purpose of adding ceramic waste in 

concrete preparation is due to high price of coarse aggregate 

in the industry. In this project we have attempted to replace 

the ceramic wastes as coarse aggregate in various 

proportions and compressive strength of the concrete was 

calculated as well as various properties of the ceramic 

concrete are studied. The result showed that the strength of 

concrete mixes containing recycled ceramic waste 

aggregates are likely when compared to the usual 

conventional concrete. This shows that the recycled ceramic 

waste aggregate satisfies and possibly can be employed as 

coarse aggregates in making concrete. 
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I. INTRODUCTION 

Concrete is one of the widely used construction materials for 

structures. Cement concrete is an artificial stone produced 

by hardening mixture of cement, sand, stone chips and 

water. Due to the increasing demand of construction 

material and degradation of environment, there is needed to 

explore alternative construction material from industrial as 

well as household waste and recyclable materials. 

Eco friendly concrete, it is green and keeps the 

environment safe by using waste products to make resource 

saving concrete structures. Application of Eco friendly 

concrete facilitates in saving energy, Green concrete is very 

cheap to produce as it utilizes waste products straight as a 

partial substitute for concrete ingredients, thus reducing 

energy consumption in production as well as retention of 

source. More over all green concrete has greater durability 

and strength than the ordinary concrete. 

This research was mainly focused on ceramic 

wastes attained from the industry in and around Madurai. In 

recent times, within the ceramics industry, a lot of the 

material becomes obsolete and waste, and it is not at all 

recycled. It has been fairly estimated that about 30% of the 

daily production in the stoneware and ceramics industry 

goes and dumped as waste. In this study, an endeavour was 

attempted to find out the aptness of the ceramic wastes 

attained form ceramics industries as a possible alternate for 

usual conventional coarse aggregate obtained by crushing 

stone. 

A. Ceramic Waste Aggregate Concrete: 

Previous attempts and researches be evidence for that 

industrial left outs and wastes as well as other ravages have 

been used in producing concrete to get better its properties, 

also to reduce cost. Enhancement in the modulus of 

elasticity of concrete was experimentally observed with 

partial substitute of coarse aggregate by using crushed 

vitrified soil aggregate.  

The principal target of the experimental of program 

was to conclude the involvement of the waste recycled 

aggregate type to the enhancement in the strength properties 

of the enclosed concrete. The study program includes the 

experimental investigation of the behavioural conducts of 

fresh and hardened concrete along with ceramic waste 

coarse aggregate and to compare the relevant properties and 

behaviour with conventional concrete.  

Conducted experiments to determine the advancement in 

the strength of concrete by using ceramic waste as substitute 

for coarse aggregate as well as compared its strength with 

the control concrete made up of conventional coarse 

aggregate. The improvement in the properties of concrete 

was experimentally observed by replacing crushed ceramic 

materials waste instead of crushed stone commonly used as 

coarse aggregate. The compressive strength was not affected 

and changed when ceramic wastes substituted a part of 

common crushed stone aggregate in concrete. The crushed 

waste ceramic as coarse aggregate had a number of 

improvements like good workability, low cost and eco 

friendly when compared to usual conventional concrete, 

including better compressive strength. 

II. RESEARCH OBJECTIVES 

The objectives of the study is  
 

1) To identify and evaluate various supplementary 

materials dumped as ceramic waste for partial 

replacement of coarse aggregate.  

2) To develop and validate an economical cost 

concrete by partial replacement of ceramic waste 

aggregate.  

3) To minimize the overall environmental effects of 

concrete production using these materials as partial 

replacement. 

III. MATERIAL PROPERTIES 

Ceramics include such a enormous range of materials that a 

crisp definition is almost impractical. However, one 

workable description of ceramics is a refractory, non 

metallic material and inorganic. Ceramics can be classified 

into two modules: Advanced and Traditional.  Traditional 

ceramics include clay products, silicate glass and cement; 

while advanced ceramics consist of nitrides(Si
3
N

4
), pure 

oxides(Al
2
O

3
), carbides(SiC), non-silicate glasses and 

several many others.   

Ceramics offer lots of advantages when compared 

to other substances.  They are stiffer and harder than steel; 

more corrosion and heat resistant than polymers or metals; 
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their raw materials are abundant and reasonable; and less 

dense than some metals & their alloys. Ceramic materials 

exhibit a wide array of properties which make possible their 

application in several product areas. The fabrication of 

ceramics must be different than for metals for the reason 

that of its low ductility and high melting temperatures.  Most 

are produced and shaped from powders later dried and fired. 

A. Ceramic Waste as Coarse Aggregate: 

 
Fig. 1: Curing of Specimens 

Ceramic wastes, such as tiles, flowerpots and brickware 

were broken down into tiny pieces of about 5 - 40 mm in 

size by means of a hammer. These tiny pieces were 

subjected into vibrator and after that sieved to attain the 

essential sizes of 14 - 20 mm. Fig. 1 exhibit the sample of 

used ceramic waste coarse aggregate.  

IV. RESEARCH METHODOLOGY 

From literature study and previously made researches, 

Compressive Strength test was adopted to experiment the 

strength and mechanical properties of ceramic waste 

aggregate concrete. Various cubes are tested and analysed 

for finding the optimum partial replacement limit of ceramic 

waste with coarse aggregate. 

In this study fiber reinforced concrete of M30 

grade was casted. The mix design of concrete was done as 

per IS-10262-2009. The mix proportion obtained was 1: 

1.02: 2.22: 0.38 (cement, sand, coarse agg, water). Using the 

mix proportion, a total number of 15 cubes were casted and 

tested for compressive strength. Out of which totally three 

are control specimen made up of ordinary concrete and the 

remaining specimens were casted using ceramic waste 

aggregate replacing coarse aggregate in different volume 

fractions of 0%, 25%, 50% and 100% by coarse aggregate. 

Three cube specimens for each volume fractions. 

1) Compression Test:  

It is the most familiar test conducted on hardened concrete 

as it is an easy test to carry out and also most of the 

privileged characteristic properties of concrete are 

qualitatively associated to its compressive strength. The 

compression test is carried out on cubical specimens of the 

size 150 × 150 × 150 mm. The test is conducted in the 

following steps: First of all the mould made up of cast iron, 

is used to prepare the specimen of size 150 × 150 × 150 mm. 

During the moment of placing concrete in the moulds it is 

compacted with the tamping bar with not less than 35 

strokes per layer. After 24 hours the specimens are removed 

from the moulds and immediately stored in clean fresh 

water; After 28 days the specimens are tested under the load 

in a compression testing machine; shown in Figure 2. 

 
Fig. 2: Compressive Testing Setup 

Let, 

P = maximum load carried by the cube before the failure 

A= area normal to the load = 150 × 150 mm
2
  

   = 22500 mm
2
 

σ = maximum compressive stress (N/mm
2
) 

Therefore,  

σ = (P/A) N/mm
2
                                                             

 
(4.1) 

The results from the compression test are in the 

form of the maximum load the cube can carry before it 

ultimately fails. The compressive stress can be found by 

dividing the maximum load by the area normal to it. The 

results of compression test and the corresponding 

compressive stress is shown in Table 1. 

V. RESULTS AND DISCUSSIONS 

Specimen 

Name 

(M30 Mix 

Grade) 

Maximum Load 

Recorded (KN) 

Compressive stress 

(N/mm2) 

Cub

e 

Set. 

1 

Cub

e 

Set. 

2 

Cub

e 

Set. 

3 

Cub

e 

Set. 

1 

Cub

e 

Set. 

2 

Cub

e 

Set. 

3 

Control 780 764 767 
34.6

6 

33.9

5 

34.0

8 

(25%CWA) 790 776 772 
35.1

1 

34.4

8 

34.3

1 

(50%CWA) 732 728 726 
32.5

3 

32.3

5 

32.2

6 

(75%CWA) 694 688 684 
30.8

4 

30.5

7 
30.4 

(100%CWA

) 
660 672 667 

29.3

3 

29.8

6 

29.6

4 

Table 1: Compressive Strength Results for Mix Specimen 
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Fig. 3: Chart 1 Charts showing the comparison on basis of 

maximum load carried with varying percentage of CWA 

In this project work various fractions of ceramic 

waste aggregate concrete specimens are cast and 

compressive strength test were conducted on 28
th

 day. 

Results and increments are following,  

The test result showed that the ultimate load 

carrying capacity was found maximum for 25% replacement 

of ceramic waste aggregate at 28days. This was 0.45N/mm
2 

more than ordinary M25 grade concrete. Since ceramic 

wastes are bulk in quantity and are dumped without 

recycling provides a latest ground to research. Various other 

properties of ceramic waste aggregates made it suitable to be 

used as supplementary material for coarse aggregate in 

concrete. According to the test executed it is observed that 

there is no significant difference in strength of concrete on 

25% partial replacement of ceramic waste aggregate with 

coarse aggregate. But our study is in evolution and the 

results concerning nominal percentage of ceramic waste 

aggregate contributing maximum strength to concrete when 

partially replaced with coarse aggregate is yet to be 

determined. But it is quite clear that ceramic waste 

aggregate can be used to make concrete and the environment 

will be saved to be greener. 

VI. CONCLUSION 

In this project, it has been proposed a concrete, by 

modifying the bulk formulations of the conventional 

concrete. The coarse aggregate (10-40mm size) is replaced 

by same sized ceramic waste which is obtained from 

crushing the bulk materials using jaw crusher of the 

preferred size. Five different compositions were prepared to 

study the properties which were important to the proposed 

applications. And it is found that the properties are very 

much close to the actual properties of conventional concrete. 

That is among the five different compositions, the one 

which satisfies compressive strength i.e. the composition 

which has 25% partial replacement of ceramic waste 

aggregate. We expect that this proposed strategy can be used 

in various applications where the pervious concrete is 

particularly used and it is suitable for the applications such 

as parking areas, pavements, tree grates in sidewalks, and 

the like. 
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