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   Abstract  

 

The main constituent for constructing a building is concrete and at the same time majority of waste is produced during demolition 

of building. Now a days construction sectors and manufacturing industries has increased the evolution of residues. On behalf of 

utilization of industrial waste as well to minimize the construction material cost, some materials can replace as the by-product of 

concrete. In order to reduce the dumping of waste, it can be used as a replacement material in producing concrete which will make 

the environment pollution free. In the field of civil engineering and construction materials it has been found that ceramic waste is 

one of the major waste material and become most effective research area. Ceramic wall tiles are used as building material in the 

field of construction. In this study, the Ordinary Portland Cement (OPC) has been replaced by crushed ceramic tile powder of 

various percentage such as 10%, 20%, 30%, 40%, 50%. Concrete cubes and paver block were casted, tested and compared with 

conventional cubes and blocks by finding their compressive strength through experimental investigation. The test were carried out 

to evaluate the hardened properties of cubes and blocks for 14 and 28 days. The main objective of this study is to find the 

performance characteristics of cubes and paver block by using ceramic waste as a replacing material for cement. 
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I. INTRODUCTION 

A pollution free and ecofriendly environment is achieved only by adopting green concrete in the construction industries. Green 

concrete is made by effective utilization of waste produced in the concrete industries and it is one of the revolutionary topic which 

reduces the impact on environment by reducing the emission of CO2. The load of pollutants on the environment can be reduced 

by the utilization of natural resources as advancement of concrete technology. The cost of natural resources is increased day by 

day which lead to find the alternative ways such as recycling of material etc... The most ubiquitous and versatile building material, 

Ordinary Portland Cement (OPC) Suffers from several maladies that inflict May harmful effects on the society [4].  Construction 

industry can be the end user of all ceramic wastes and in this way can contribute to solve this environmental problem [5]. The 

Indian ceramics industry, which is comprised of wall and floor tiles, sanitary ware, bricks and roof tiles, refractory materials and 

ceramic materials for domestic and others use is producing approximately 15 to 30 MT per annum waste[9]. According to research 

it has been found that about 100 million tons of ceramic has been produced per year. From that total production around 15% to 

30% has become waste material without recycling from ceramic industry at present. The ceramic powder has various advantages 

such as reduction of cost, saving of energy and reduce the hazards to the environment.  Ceramic waste can be used in concrete to 

enhance its strength and other properties of concrete. Research concerning the use of by products to augment the properties of 

concrete has been going on for few years [6]. Tile is produced from natural materials sintered at high temperatures. There are no 

harmful chemicals in tile. Waste tiles cause only the apparition of pollution [8]. 

II. MATERIAL PROPERTIES 

A. Cement 

Ordinary Portland cement of grade 53 was used for preparation of the concrete production. The properties of cement is tested 

according to Indian Standard is shown in table 1. 
Table 1: Properties of Cement 

S. No Test Conducted Properties 

1 Specific Gravity 3.26 
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2 Fineness Test 3.8 

3 Standard Consistency Test 33 

4 Initial Setting Time 32mins 

5 Final Setting Time 375mins 

6 Compressive Strength at 7 days 44.6N/mm2 

7 Compressive Strength at 28 days 54.8N/mm2 

B. Fine Aggregate 

River sand passing through IS sieve of size 1.18 mm was used. The particle size distribution of fine aggregate was determined by 

sieve analysis. Indian standard code books of IS 2386:1963 part I, part II and part III were used to find the properties of sand. Table 

2 shows the properties of fine aggregate. 
Table 2: Properties of Fine Aggregate 

S. No Test Conducted Properties 

1 Specific Gravity 2.47 

2 Water Absorption 0.8% 

3 Fineness Modulus 2.86 

4 Bulk Density 1433.58 

C. Coarse Aggregate 

The coarse aggregate is the strongest and least porous component in the concrete. Crushed coarse aggregate of maximum size of 

20 mm is used. The properties of aggregate used in this work was carried out as per IS codes and reported in the table 3. 
Table 3: Properties of Coarse Aggregate 

S. No Test Conducted Properties 

1 Specific Gravity 2.77 

2 Water Absorption 1% 

3 Fineness Modulus 2.74 

4 Bulk Density 1490.3 

D. Ceramic Tile Powder 

The waste used for this study were obtained from ceramic sanitary ware industry waste which produced in large quantity, were 

crushed and sieved to obtain the 1.18 mm granulometric fraction. Fineness is found to be 7.5%. Table 4 shows the chemical 

composition of ceramic tile powder. Figure 1 and 2 shows the crushed ceramic tile and ceramic tile powder. 
Table 4: Chemical Composition of Ceramic Tile Powder 

S. No Ingredients Chemical Composition 

1 SiO2 65.8 

2 Al2O3 18.2 

3 CAO 6.1 

4 Mn2O3 0.04 

5 CL 0.005 

6 So3 0.09 

7 K2o 2.01 

8 P2O5 0.14 

9 Na2O 0.70 

      
Fig. 1: Crushed Ceramic Tile                                                                    Fig. 2: Ceramic Tile Powder 



Effects of Ceramic Tile Powder on Properties of Concrete and Paver Block 
(GRDJE/ Volume 3 / Issue 4 / 016) 

 

 All rights reserved by www.grdjournals.com 
 

86 

III. MIX DESIGN 

A mix design of M20 grade was designed as per Indian Standard method and it was adopted for making conventional concrete and 

all replaced ceramic tile powder specimen. The design mix proportion is done in Table 5. 
Table 5: Mix Proportion (Kg/m3) 

Grade Cement Fine Aggregate Coarse Aggregate Water 

M20 3.1 7.1 1194.978 186 

Mix Ratio 1 2.29 3.7 0.45(W/C ratio) 

IV. EXPERIMENTAL INVESTIGATION 

Concrete and paver block testing were carried out for the evaluation of performance characteristics of cement replaced by ceramic 

material.  Casting of concrete and paver blocks consists of cement, water, fine aggregate, and coarse aggregate and crushed ceramic 

tile powder. Concrete cube samples were cast on the mould of standard size of 150mm with partial replacement of cement by 

ceramic waste of various percentage. After 24 hours the casted specimens were de-moulded and subjected to curing under water 

until the respective specimens were tested. 

A. Compressive Strength of Concrete Cubes 

Compression testing machine was used to find the compressive strength of cubes of size 150mm. After curing period of 14 and 28 

days, the specimen were removed from water and allowed to dry. In the Compressive testing machine, the cube is placed with the 

help of plate to distribute the load evenly and the cast face of cubes should be placed at right angles to that of compressive faces, 

then load is applied at a constant rate up to failure. The first crack load and the ultimate load is noted for further calculation of 

strength of cubes. The compression test is carried out at 14 and 28 days. For strength calculation, the average load of three 

specimens was taken as the compressive strength of cube. This test is repeated for the cubes casted with various proportions like 

0%, 10%, 20%, 30%, 40% and 50% partially replaced with weights of cement.  Three samples were tested for each proportion and 

the average strength values are reported in this paper. Table 6 shows the compressive strength of concrete cubes. The graphical 

result of compressive strength is shown in Figure 3. 
Table 6: Compressive Strength of Concrete Cubes 

S. 

No 

Percentage of cement replaced by 

ceramic waste 

Compressive Strength at the age of 14 

days (MPa) 

Compressive Strength at the age of 28 

days (MPa) 

1 0 19 20.8 

2 10 19.9 21.3 

3 20 18.5 23.5 

4 30 18.2 24.6 

5 40 17.57 17.9 

6 50 15.37 17.53 

 
Fig. 3: Compressive Strength of Cubes 

B. Compressive Strength of Paver Blocks 

After 14 days of curing the paver blocks are dried for 24 hours and tested in the standard compressive strength testing machine. 

The load at failure is noted down and the stress is calculated. The strength values of paver blocks with various replacement 
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proportions are tabulated below and are compared with the conventional paver blocks. Compressive Strength of paver blocks is 

shown in Table 7. The graphical result of compressive strength of paver blocks is shown in Figure 4. 
Table 6: Compressive Strength of Paver Blocks 

S. No Replacement Percentage Compressive Strength at 14 days(MPa) 

1 0 42 

2 10 47 

3 20 51 

4 30 53 

5 40 46 

6 50 44 

 
Fig. 4: Compressive Strength of Paver Blocks 

V. CONCLUSIONS 

From the above results it has been found that the compressive strength of cubes and paver blocks get improved by replacement of 

cement with ceramic tile powder while comparing to the conventional specimen. 

In cubes, the replacement of 10%, 20%, 30% of ceramic tile powder enhance the strength and further replacement such as 40% 

and 50% decreases the strength of cubes. So it has been found that 30% replacement of cement by ceramic tile powder is optimum. 

In paver blocks, the replacement of 10%, 20%, 30%, 40% of ceramic tile powder enhance the strength and further replacement 

such as 50% decreases the strength of paver blocks. So it has been found that 40% replacement of cement by ceramic tile powder 

is optimum for casting paver blocks. 
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