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Abstract— Now-a-day the new structure can construct all 

around the world wide. In all structure the main construction 

material is concrete. But the cost of construction material is 

high every day and at last the cost of construction increase, 

so we can find the other alternate of the ingredient of 

concrete by replacement of any constituent. In the past 

research the researcher can replace or adding the different 

concrete substance like coarse aggregate, fine aggregate, etc. 

by the marble, coconut shell, etc. they can improve the 

properties of concrete some percentage but they can also 

produce adverse effect after that increasing content. Now-a-

day the ceramic industry can produce the huge quantity of 

ceramic waste this waste can dispose in environment 

without any treatment they can produce hazardous effect on 

environment. We can use best replacement in concrete as 

coarse aggregate. They can give the good impact value. And 

we can reduce the environmental effect from the ceramic 

waste. They can available in chipper cost and sufficient 

quantity than the natural coarse aggregate. We can analyze 

the strength and durability of concrete by using ceramic 

coarse aggregate (CCA) in M20 grade of concrete by 

replacing 5%, 7% and 10%. After that we can check the 

compressive strength and water penetration by normal 

method. 
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I. INTRODUCTION 

In civil engineering we can deal with the concrete material. 

In any types of building they can first required concrete. In 

to that various ingredients like cement, coarse aggregate, 

fine aggregate, water and last but not the least admixture. 

These ingredient prizes are high every day so the 

construction cost of building is increase than the estimated 

cost. So, the cost reduction and modify the properties of 

concrete and produce the strengthen and durable concrete by 

using other material which can gave the good strength and 

available in chipper cost. So, we can reduce the cost of 

structure. We can use in the ceramic waste as partially 

replacement of natural coarse aggregate (5%, 7%, and 10%). 

Into that we can check the compressive strength at 7, 14 and 

28 day. And also check the water penetration at normal 

condition.  

By the using ceramic waste in concrete we can 

make the eco-friendly concrete because the quantity of 

ceramic waste reduced on earth. The ceramic waste can give 

the good compressive strength up to certain percentage of 

replacement. In this research we can gave the mix design for 

M-20 grade with different replacement of ceramic coarse 

aggregate.   

II. LITERATURE REVIEW 

Anna Halicka studies the as possible use of ceramic waste 

material in concrete production as coarse and fine aggregate. 

They can use the sanitary ceramic ware wastes which can 

non-biodegradable industrial waste. They can produce the 

fine and coarse aggregate same as the naturally available 

concrete material by crushing and compared their properties 

with natural aggregate properties and they gain the positive 

result. After that they can prepare mix design for concrete 

and these concrete shows the good result in strength and 

high abrasion resistance. The author has also examined that 

concrete with alumina cement and ceramic sanitary ware 

waste as aggregate in 1000 ºC temperature. They can 

prepare the two specimens with natural and alumina cement 

were heated as well. The specimen with ceramic aggregate 

preserved their shape and cohesion and showed no cracks 

and defects against to natural aggregate specimen. When 

specimen can heating continued strength was decrease but 

they can shows the high compressive and tensile strength. 

From that study we can tolled the sanitary ceramic ware use 

for production of special concrete.[1]  

C. Medina analyze the sanitary ceramic waste in 

concrete after the recycling treatment. They can investigate 

the reuse of these wastes as recycle coarse aggregate in 

partial replacement of natural coarse aggregate (15%, 20% 

and 25%). The result of this composition is gave superior 

mechanical behavior compared to conventional concrete and 

recycle aggregate does not interfere in a negative way 

during the hydration process. They can also observed that 

the microstructure in the interfacial transition zone (ITZ) 

between recycled ceramic aggregate and paste was more 

compact than in the case of natural coarse aggregate and 

paste. They can use the ceramic waste instead of natural 

aggregate so reduce the cost of structure and made the eco-

friendly concrete was produced. The ceramic waste material 

can easily available from the ceramic industry.[3] 

Eva Vejmlkova has studied the ceramic waste 

become highly reactive when they are incinerated at 

temperature between 600-900ºC and then ground to cement 

fineness. They can derive the siliceous and aluminous 

compound loss the water and produced the destruction of 

crystalline structure and they converted into amorphous 

state. They can mix calcium hydroxide and water they can 

produce the pozzolanic reaction and form compound with 

enhanced strength and durability. The experimental result 

presented in this paper ceramic waste ground properly as 

possible as fine. It can consider as pozzolanic material as 

replacement of Portland cement in constriction concrete. 

Waste ceramic as recycled material used in concrete 

production presents no CO2 burned to the environment, and 

its price is much lower as compared to Portland cement. So 

from that research paper we can use the ceramic waste as 

replacement of concrete ingredient and reduced the cost of 

construction.[2]  

So, we can best use of ceramic waste material in 

construction concrete in various forms like coarse aggregate, 

fine aggregate and as Portland cement replacement material. 



Analysis of Strength and Durability of Concrete by using Ceramic Waste 

 (IJSRD/Vol. 4/Issue 03/2016/206) 

 

 All rights reserved by www.ijsrd.com 764 

It also reduces the hazardous effect on environment and 

gave best disposal way of ceramic waste. 

III. OBJECTIVE 

To analyze the strength and water penetration into concrete 

after using of ceramic waste material 

To make the eco-friendly concrete at optimum cost 

then convention concrete 

IV. MATERIAL USE 

The following material use for preparing the test specimen: 

A. Cement 

It is use as binding material. Ordinary Portland cement 53 

grade confirming to IS:8112 is used. The physical property 

of cement give in table 1 

Initial Setting Time 180Min 

Final Setting Time 240Min 

Specific Gravity 3.15 

Table 1: Physical Properties of Cement 

B. Coarse Aggregate 

In concrete main constituent is coarse aggregate they can 

give the ultimate strength to concrete so they can use good 

strength and well graded aggregate is use. The size of 

aggregate is 20mm passing and 10mm retained aggregate is 

use for prepare test specimen. 

C. Fine Aggregate (Sand) 

Fine aggregate is confirming zone-II is use for prepare 

specimen. The size of fine aggregate is less than 4.75mm. 

D. Water 

For mixing of concrete we can use portable fresh water. The 

water use for mixing is free from any impurities and turbid 

material. 

E. Ceramic Waste Coarse Aggregate 

The ceramic material is crushed form the 20mm size same 

as natural coarse aggregate. The ceramic material can collect 

from the ceramic industry. The ceramic waste can be used 

up to 10% of natural coarse aggregate. 

 
Fig. 1: Ceramic Coarse Aggregate 

V. METHODOLOGY 

From the past research paper studies know the ceramic 

waste can be used in concrete instead of natural coarse 

aggregate.  

 

First off all the ceramic material has crushed and 

make the same as natural coarse aggregate size as 20mm. 

then washed with clean water and remove all impurities and 

dust from the surface of ceramic material. 

After that prepare the mix design for M-20 grade of 

concrete as per the IS: 10262-2009. Prepare the total 36 

Nos. of cube for test for compressive strength measurement 

at 7, 14, and 28 with different replacement proportion of 

ceramic waste with natural coarse aggregate (5%, 7% and 

10%). During concrete mixing water-cement ratio is 

maintain up to 0.50. The concrete mixing is done by 

manually or mixture through. The cube size is 150 X 150 X 

150mm. Then cube is casted and proper compaction has 

done by steel tamping rod have 60cm long and 16mm 

diameter with rounded end and placed at room temperature 

and set them for 24 hr. After 24 hour the cubes are remove 

from the moulde and immersed in to the water tank till the 

day of experiment. The specimen can remove from the 

water before 24 hour of test so they can dry properly.  

A. Compression Strength Test 

The test cube can tested in compression test machine. The 

test can performed on the 150 X 150 X 150mm size cube 

and calculate the compressive strength of cube by following 

equation  

𝜎 =  
𝑃

𝐴
 N/mm2 

Where, σ = Maximum compressive strength 

P = Maximum load carried by the cube before failure 

A = Cross sectional area of cube is 22500mm2 

 
Fig. 2: Compression Test 

B. Durability 

 
Fig. 3: Cube after Water Penetration 

The durability of concrete is the resist the chemical attack, 

deterioration, weathering action, abrasion, etc. In to that 

durability also check by the water penetration method at 

normal atmospheric condition. In to that cube is apply with 

impermeable liquid poly aqua seal and cellular ether. This 

liquid apply one coat on cube six surface and then place for 
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24 hr. at room temperature. After 24 hr. the cube is place in 

the water tank in position remaining two face upper and 

bottom of cube. These cubes are remove from water after 

three day and break by the compression test machine and 

measure the water penetration from the top surface which is 

remain from the impermeable liquid. This show the certain 

depth of water is penetrated and this measure by scale. 

VI. RESULT AND CONCLUSION 

The specimen test for compression they can remove before 

24 hr. and place at room temperature for dry. The 

compression test is give the positive result up to the certain 

limit after that the strength of concrete has been decrease. 

The test result is given in following table and graphical 

represent: 
Replace

ment % 

of CCA 

7-Day Strength 

(N/mm2) 

14 – Day 

Strength 

(N/mm2) 

28 – Day 

Strength 

(N/mm2) 

0% 

16.88 23.59 26.66 

16.88 25.78 27.77 

19.33 24.53 35.55 

5% 

8.71 31.11 24.44 

12.88 28.88 26.66 

10.66 19.33 21.33 

7% 

18.22 24 26.22 

25.77 24.88 26.66 

21.77 21.77 24 

10% 

22.22 16.66 15.55 

18.66 18.22 20.44 

20 15.55 17.77 

Table 1: Test Result for after using CCA with different 

percentage 

 
Fig. 4: Chart for Convectional concrete Compressive 

strength (0% CCA) 

 
Fig. 5: Chart for 5% replacement of natural coarse aggregate 

by CCA 

 
Fig. 6: Chart for 7% replacement of natural coarse aggregate 

by CCA 

 
Fig. 7: Chart for 10% replacement of natural coarse 

aggregate by CCA 

The compressive strength of concrete with ceramic coarse 

aggregate can be increase up to 7% CCA. 

In 10% CCA the compressive strength of ceramic 

coarse aggregate can be shows the reduce strength.  

From these result the allowable ceramic coarse 

aggregate instead of natural coarse aggregate is 7% after that 

the strength of concrete is decrease some percentage. 

Reduce the ceramic waste from the earth and best 

way of disposal of ceramic waste than the landfilling. 

We can produce the eco-friendly and economic 

concrete. 

In the durability test the water can penetrate in the 

5%, 7%, and 10% is 16mm, 18mm and 21mm respectively. 

The ceramic coarse aggregate can absorbed more 

water than the natural coarse aggregate. 
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