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Abstract— The Objective of this experimental study was to 

reduce, reuse and recycle of waste material on construction 

and demolition areas. Ceramic materials are widely used in 

many part of the world and consequently, large quantities of 

wastes are produced simultaneously by brick and tile 

manufacturers and from construction industry. However part 

of these wastes and those produced by the construction 

industry are dumped in landfills. The performance of the 

mortar were used to demonstrate the technical feasibility of 

recycling the waste produced in ceramic in construction 

industry. Mortar mixes were prepared and focusing on the 

effect of ceramic tiles powder as cement replacement. 

Ceramic waste is one of most active research areas that 

encompass a number of disciplines including civil 

engineering and construction materials. In our project the 

PPC Cement has replaced by ceramic waste powder 

accordingly in the range of 0%, 20%, 30%, 40%, 50%, and 

60% respectively. Mortar mixtures were produced, tested at 

7, 14 and 28days and so comparing in terms of compressive 

strength. The convention cement mortar 1:3 mixture gives 

the experimental investigation of the 30% replacement of 

cement with ceramic tiles powder in cement mortar at 28 

days gives the maximum Compressive strength. 
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I. INTRODUCTION 

A. General 

Construction and demolition (C&D) materials consist of the 

debris generated during the construction, renovation, and 

demolition of buildings, roads, and bridges. C&D materials 

often contain bulky, heavy materials, such as concrete, wood, 

metals, glass, and salvaged building buildings, roads, and 

bridges. C&D materials often contain bulky, heavy materials, 

such as concrete, wood, metals, glass, and salvaged building 

components .Construction and demolition activities such as 

Residential, school, college, hospital and Industrial buildings. 

In India new construction waste generates 40-60kg per sq. m. 

In 2013, 50 million tons of construction and demolition 

waste generated. Over the last 8 years, it would have 

produced 287 Million tons of this waste. With An Impact on 

Environment and humans .By using the replacement 

materials offers cost reduction, energy savings and few 

hazards in the environment. Ceramic are defined that it is a 

class of non- metallic and inorganic solids which are 

subjected to high temperature in manufacturing of ceramics 

product in industry. Most of ceramic are composed of 

carbides, nitrides and oxides. In India ceramic production is 

100 million ton per year. The tile industry has about 15%-

30% waste materials generated form the total production. 

The tile waste which is dumped in land filling and pit or 

vacant space causes the environment pollution which is 

dangerous for human health .the tiles waste is durable, hard 

and highly resistant to biological, chemical, and physical 

degradation forces. 

II. MATERIAL USED 

A. Cement 

Portland Pozzolana Cement (PPC) 53-grade confirming to 

IS: 1489-1(1991) is available in the local market and It was 

used in the present studies. 

PROPERTY VALUE 

Specific Gravity 3.1 

Fineness 225 m2/kg 

Consistency 0.34 

Initial Setting Time (minutes) 28 

Final Setting Time (minutes) 286 

Table 1: Properties of Cement 

B. Fine Aggregate 

Locally available river Sand sample conforming to Zone-II 

as per the test from IS: 383-1970 with specific gravity of 

2.38 was used. 

PROPERTY VALUE 

Specific Gravity 2.38 

Water Absorption 0.75 % 

Zone II 

Fineness Modulus 3.27 

Bulk Density (kN/m3) 16 

Table 2: Properties of Fine Aggregates 

C. Coarse Aggregate 

Locally available aggregates those are 20mm down size 

coarse aggregates were used for this study. Properties are 

tabulated below. 

PROPERTY VALUE 

Specific Gravity 2.76 

Water Absorption 0.5 % 

Fineness Modulus 5.64 

Abrasion Value 14.7 % 

Crushing Value 24.6 % 

Bulk Density (kN/m3) 19 

Table 3: Properties of Coarse Aggregates 

D. Crushed Tiles 

Broken tiles were collected from construction demolishing 

area and crushed them into powder by using Los Angeles 

abrasion test machine from lab.From the crushed waste tilesr 

powder passed through 90 micron sieve confirming IS 

460:1962 to use as a partial replacement to cement. Specific 

gravity of a crushed waste tiles powder is 2.45 
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Fig. 1: Crushed Tiles 

E.  Water 

Water is an important ingredient of concrete as it actually 

participates in the chemical reaction with cement. Since it 

helps to form the strength giving cement gel, the quantity and 

quality of water are required to be looked into very carefully 

III. METHODOLOGY 

In   this   experimental   study there were several   process   

were involved which were carried out at several durations 

and done according to the requirements of this experimental 

study. The first process of the experimental study was the 

collection of literature reviews. The literature reviews were 

studied thoroughly and analyzed. From the literature reviews 

the valuable consideration sand suggestions were noted and 

the study is carried out with the help their guidance. The 

various materials used in the study were selected and 

prepared for the use. The material that is chosen for the 

partial replacement of the cement in ceramic waste . After 

collection of all the materials to be used in the study, the 

materials were subjected to various tests to determine the 

quality and strength in order to use in the experimental study. 

The next process in the experimental study was mix design 

as per the Indian Standards. The casted specimen were cured 

for 7,14 and 28 days and it is been tested for its compression 

strength. 

 
Fig. 2: 

IV. MIX PROPORTIONS 

S.NO Mortar Type 
PPC Cement Replacement with 

ceramic 

1 M0 Standard mortar 

2 M1 10% replacement 

3 M2 20% replacement 

4 M3 30% replacement 

5 M4 40% replacement 

6 M5 50% replacement 

7 M6 60% replacement 

Table 4: Mix Proportion for Various Mortar Cubes 

S.N

O 

MORT

AR 

TYPE 

MORTAR MIX PROPORTION 

CEME

NT 

(gms) 

SAN

D 

(gms

) 

CERAM

IC 

WASTE 

(gms 

WATE

R (ml) 

1 M0 200 600 - 84 

2 M1 180 600 20 84 

3 M2 160 600 40 84 

4 M3 140 600 60 84 

5 M4 120 600 80 84 

6 M5 100 600 100 84 

7 M6 80 600 120 84 

Table 5: Mortar Mix Proportions 

V. TESTING 

A. Compressive Strength 

For every percentage of replacement 9 cubes have been 

casted. Among them 3 cubes were tested on the 7th day, 

then te next 3 cubes were tested on the 14th day and the 

remaining 3 cubes were tested on the 28th day. Totally 54 

cubes were casted and tested. 

Specimen details Compressive strength test (N/mm2) 

 7 days 14 days  

M0 18.72 24.73 31.43 

M1 18.05 22.06 31.89 

M2 18.38 23.4 32 

M3 22.07 25.4 33.23 

M4 16.71 20.06 28.08 

M5 12.7 19.39 24.07 

M6 11.36 15.71 22.06 

Table 6: Compressive Strength Results 

 
Fig. 3:  
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VI. CONCLUSION 

The following observations were made experimental 

investigation concerning the compressive strength of mortar. 

 The compressive strength of mortar increases when the 

replacement of cement with tiles powder up to 30% and 

further replacement of cement with tiles powder 

decrease the compressive strength. 

 Mortar on 30% replacement of cement with ceramic 

tiles powder in cement mortar 1:3 gives the 28days 

compressive strength is increased at maximum level. 

 So the tiles waste used for the construction industries. 

 It is one of the alternative solution of safe disposal of 

the tiles waste through cement mortars. 

 This type of cement mortar can be used as a plastering 

in compound walls. 
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