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Abstract— Awareness towards a clean environment is 

growing day by day and at the same time waste materials are 

not permitting to achieve a clean environment. So in our 

project, fine aggregate is replaced by copper slag and coarse 

aggregate is replaced by discarded tyres. Because the copper 

slag has a same particle size and physical properties similar 

to the fine aggregate. By the use of discarded tyres in Brick it 

reduces the self weight of the concrete.The grade of concrete 

used is M35 and the size of the mould is 20cmx10cmx10cm. 

Size of the Brick is 19cmx9cmx9cm. By the replacement of 

0% to 100% of copper slag (by weight) as replacement of fine 

aggregate.  And by the replacement of 0% to 50% of fly ash 

(by weight) as replacement for the cement. And the coarse 

aggregate is fully replaced by discarded tyres. And then the 

Compressive Strength of the brick is obtained. Optimum 

value of compressive strength is identified and then the 

soundness test, Hardness test, Absorption test are to be 

conducted. 
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I. INTRODUCTION 

A Brick is a building material used to make walls, pavements 

and other elements in masonry construction. Traditionally, 

the term brick referred to unit composed of clay, but it is now 

used to denote any rectangular units laid in mortar. A brick 

can be composed of clay-bearing soil, and lime, or concrete 

materials. Brick are produced in numerous classes, types, 

materials, and sixes which vary with region and time period 

and are produced in bulk quantities. Two basic categories of 

Brick are fired and non-fired Brick. 

 Brick is similar term referring to a rectangular 

building unit composed of similar materials, but is usually 

larger than a Brick. Lightweight Brick (also called 

“lightweight Block”) are made from expanded clay 

aggregate. Brick are laid in courses and numerous patterns 

know bonds, collectively known as Brickwork and may be 

laid in various kinds of mortar to hold the Brick together to 

make a durable structure. 

 Over years, deforestation and extraction of natural 

aggregates form river beds, lakes and other water bodies have 

resulted in huge environmental problems. The filtration of 

rain water achieved by deposits of natural sand is being lost, 

thereby causing contamination of water reserves used for 

human consumption. Hence, to prevent pollution authorities 

are imposing more and more stringent restrictions on the 

extraction of natural aggregates and its crushing.  

 The best way to overcome this problem is to find 

alternate aggregates for construction in place of conventional 

natural aggregates. Rubber aggregates from discarded tyre 

rubber in sizes 10mm-20mm can be replaced natural 

aggregates in cement concrete construction.  

 Grade of concrete used in our project is M35. And 

the materials used is Cement, Coarse aggregate, fine 

aggregate, Copper Slag and Discarded tyre rubber. 

Objectives 

To study the behavior of Copper slag as fine aggregate and 

tyre as coarse aggregate and fly ash as partial replacement of 

cement in Brick. 

The structural behavior of high performance Brick with 

industrial wastes and municipal waste. 

To reduce the cost of the Brick and to reduce the self weight 

of the Brick. 

To reduce the environmental pollution 

Scope 

This research was intended to examine the influence 

of copper slag addition in concrete Brick for M35 mixes. 

Copper slag can be effectively replaced in making 

Brick, hollow Brick and pavement Brick. 

Since copper slag has higher shear strength value it 

can be used for soil stabilization. 

The Study of rubber reinforced concrete can be 

extended to change the size of the rubber strips in tensile 

zone. 

Investigation for the feasibility of producing rubber 

based concrete Brick on a commercial basis and investigate 

the potential for enhanced thermal efficiency and sound 

insulation. 

II. LITERATURE REVIEW 

A. Introduction: 

First of all various books and journals were collected for 

reference and were studied before starting the project work 

for having an idea about how the project should be. By the 

use of these journals were properties and materials used for 

manufacturing of concrete Brick should be identified. The 

collected literatures are 

B. Literatures: 

Brindha D and Nagan S (2010) –This study reports the 

potential use of granulated copper slag from Sterlite 

industries as a replacement for sand in concrete mixes. The 

effect of replacing fine aggregate by copper slag on the 

compressive strength and split tensile strength are attempted 

in this work. The percentage replacement of sand by 

granulated copper slag were 

0%,5%,10%,15%,20%,30%,40% and 50%. The compressive 

strength was observed to increase by about 35-40% and split 

tensile strength by 30-35%. Thus the result shows that, 

addition of slag in concrete increases the density thereby the 

self weight of the concrete and the results of compression and 

split tensile test indicated that the strength of concrete 

increases with respect to the percentage of slag added by 

weight of fine aggregate up to 40% of additions.  
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Tanvir  Hossain et al (2011) - In an effort to find an 

alternative material in concrete, much work has been focused 

to use brick aggregate in producing normal strength or even 

high strength concrete. However, there is hardly any literature 

of producing pervious concrete using brick chips as coarse 

aggregate. This paper describes an experimental investigation 

carried on pervious concrete made of brick chips and also 

shed lights on the engineering properties of this new product. 

The properties of pervious concrete such as strength, 

permeability and void ratio were investigated. Different sizes 

of aggregate were used here. Stone aggregates were also used 

here for comparison purposes. Relationships among various 

parameters i.e. strength, void ratio, aggregate size, 

permeability for two different pervious concrete are also 

presented here. It can be seen that pervious concrete made of 

brick chips performs well in respect of permeability; 

however, the strength of this concrete is lower than that of the 

stone aggregate concrete. 

Ashish Kumar Parashar and Rinku Parashar(2012) -

The main aim of this project was to compare the compressive 

of the Brick, so for this purpose different percentage of 

materials were separately added 4%,8%,12% &16% by 

weight and then the compressive strength of Brick was 

established and then with the help of graph a comparison 

between compressive strength of Brick, made out of Rice 

Husk, Wood Ash, Clay, Fly Ash & cement was determined. 

With the help of compression testing machine finely their 

compressive strength was calculated. From this test in this 

project it was concluded that the wood ash was that waste 

material, which gave the highest compressive strength. 

Gupta R C et al (2012) - This paper is a part of an 

experimental investigation to study the structural 

characteristics of concrete using various combinations of 

copper slag and discarded rubber tyres for the partial 

replacements for fine and coarse aggregates The copper slag 

and rubber tyres are mixed with natural aggregates to prepare 

concrete. The concrete mix of grade M30 (i.e. 1:1.38:3.23) 

was adopted with water cement ratio 0.5. Concrete cubes, 

cylinders and beams were casted with varying contents of 

rubber pieces (as coarse aggregate) and copper slag (as fine 

aggregate). The test specimens were cured and tested for 

compressive strength, split tensile strength, flexural strength, 

water absorption and ultrasonic pulse velocity as per IS 

specifications. It was found that the strength of concrete is 

increased due to the presence of copper slag. When the rubber 

tyre pieces are replaced up to definite percentage of coarse 

aggregates, there is no decrease in strength. The concrete with 

copper slag and the rubber tyre pieces could be useful for all 

structures. 

Isaa N F et al (2014)- Pieces of waste tire replaced 

the aggregate in the concrete mix design. The size of the tire 

rubber was in the range between 10 – 20 mm. The mixture of 

coarse aggregate replacement percentages of rubber tires by 

weight were 1%, 3 % and 5%. Concrete curing methods 

consist of wet and dry methods. All of the samples were 

preserved for 28 days. The results were then compared with 

the control concrete of mix rubber tires. Based on the research 

finding, rubber concrete mix has higher workability 

compared to control concrete mix. However, the compressive 

strength of rubber concrete mix is slightly lower than control 

concrete mix, but it is still acceptably strong. The analysis of 

the experimental results showed that replacing 2.5% of coarse 

aggregates by shredded tire increased the compressive 

strength of the concrete slightly but replacing more than 

2.5%of coarse aggregates reduces the concrete strength. 

Karthick J et al  (2014) -This study is concerned with 

utilizing the copper slag obtained from the Sterlite industries 

as a replacement for fine aggregate and partial replacement of 

cement by fly ash. Copper slag is having similar particle size 

characteristics like to that of sand. This research work mainly 

concentrates on the assessment of improves the strength of 

concrete for using waste solid slag. For this study M20 grade 

concrete were used and the tests were conducted for various 

proportions replacement with sand 

(0%,10%,20%,30%,40%,50%) and partial replacement of fly 

ash with cement 30% in concrete cubes and cylinders, Prism 

specimens were cast and tested for compression, split tensile 

strength and Flexural strength test. The results shows, the 

compressive strength of concrete cubes with 40% 

replacement of fine aggregate with copper slag shows an 

increase of 15% when compared to the normal concrete cube. 

With higher levels of replacement (100%) there has bled 

during cast and recommended that upto 40% of copper slag 

can be used as replacement of sand. 

Kotresh K M and Mesfin Getahun B (2014)-At 

present the disposal of waste tyres is becoming a major waste 

management problem in the world. It is estimated that 1.2 

billions of waste tyre rubber produced globally per year. It is 

estimated that 11% of post consumer tyres are exported and 

27% are sent to landfill, stockpiled or dumped illegally and 

only 4% is used for civil engineering projects. Hence efforts 

have been taken to identify the potential application of waste 

tyres in civil engineering projects. In this context, our present 

study aims to investigate the optimal use of waste tyre rubber 

as coarse aggregate in concrete composite. A total of 24 cubes 

and 12 prisms are casted of M25 grade by replacing 10, 20 

and 30 percent of tyre aggregate with coarse aggregate and 

compared with regular M20 grade concrete. Fresh and 

hardened concrete strength were identified. 

Nagesh Kumar G et al (2014) - This paper presents 

the results, obtained after replacement of fine and coarse 

aggregates, in concrete mix, with tyre rubber. The present 

experimental study has the aim of arriving at the optimum 

quantity of the replacement material for the aggregates in 

concrete mixtures, for various engineering applications. For 

achieving a proper bond with the surrounding concrete paste, 

the recycled aggregates have been designed with respect to 

their size, shape and gradation. With the water – cement ratio 

being kept constant fine and coarse aggregate has been 

replaced with tyre rubber powder and chipped rubber and also 

cement has been replaced with silica fume. In preparing the 

concrete, Portland slag cement has been used along with 

super plasticizer less than 1% by weight of cement to achieve 

required workability of the resulting concrete. Furthermore, 

durability studies have been conducted and mixes have been 

designed for M30 grade concrete.  

Sunil N. Shah et al (2014) -Due to rapid growth in 

automobile industry, use of tyre increases day to day and 

there is no reuse of the same to decrease the environmental 

pollution. In that experimental work chipped rubber 

aggregates replaced to the natural coarse aggregates by 

varying percentage of 3, 6, 9 and 12 with comparison of 0% 

replacement. Silica fume is replaced in 10% with cement for 

improving the bond properties between cement paste and 



An Experimental Study of Copper Slag and Discarded Tyre Materials for the Manufacturing of Concrete Brick 

 (IJSRD/Vol. 3/Issue 12/2016/274) 

 

 All rights reserved by www.ijsrd.com 1044 

rubber. In evaluation, test has been carried out to determine 

the properties of concrete such as workability, unit weight, 

flexural strength and split tensile strength. The workability of 

fresh concrete is observed with the help of compaction factor 

test. From the test of compaction factor, workability is 

decrease with increasing percentage of chipped rubber. 

Binaya Patnaik et al (2015) -This experiment was 

conducted to investigate the strength and durability properties 

of concrete having copper slag as a partial replacement of 

sand(fine aggregate) and results have been presented in this 

paper. Two different types of Concrete Grade (M20&M30) 

were used with different proportions of copper slag 

replacement (0% to 50%) in the concrete. Strength & 

Durability properties such as Compressive Strength, Split 

tensile strength, Flexural Strength, Acid resistivity and 

Sulphate Resistivity were evaluated for both mixes of 

concrete. Test results shows that the strength properties of 

concrete has improved having copper slag as a partial 

replacement of Sand (upto 40%) in concrete however in terms 

of durability the concrete found to be low resistant to acid 

attack and higher resistance against Sulphate attack. 

Dr.A.S.Kanagalakshmi et al (2015) -The study is 

concerned with reduce the waste by product, a study was 

made to evaluate the technical possibilities of incorporating 

fly ash, copper slag, marble dust and gypsum in the 

construction Brick. Various mixtures were prepared by 

incorporating this industrial waste with different weight 

proportion. The suitable mix proportion has been indentified 

and the physical and mechanical properties of that specimen 

such as unit weight, compressive strength, water absorption 

and efflorescence values has been compared with 

conventional building material types shows utilization of 

these waste additives is not only for conservation of clay 

resources but also and alternative solution to difficult and 

expensive waste disposal problems.  

Prabagar Subramaniam et al(2015) - Utilization of 

wood ash as a partial substitution for cement is one of the 

promising method to increase the strength and thermal 

insulation for cement Brick. The present study focused to use 

wood ash as a partial replacement for cement material during 

sand cement brick manufacturing. The concrete mixtures 

have been mixed with 10%, 15% 20% and 25% of wood ash 

as a partial replacement for cement with sand and tested for 

compressive strength, water absorption and heat release. 

Higher compressive strength was observed in the samples of 

15% containing wood ash replacement material. All the 

samples other than 25% of wood ash replacement were shown 

lower water absorption and highest was found in 15% wood 

ash content. Slower heat release was observed in the samples 

of 15% and 20% of wood ash replacement after 21 days of 

curing time. Addition of 15% wood ash for the manufacturing 

of concrete Brick was developed and these Brick meet 

standard limits. 

C. Summary Of Literatures: 

From these journals we have learnt about the various 

materials used for the manufacturing of brick and their 

properties. In these journals the materials are partially 

replaced and their strength should be identified. In most of 

these studies, the industrial and natural wastes like copper 

slag, fly ash, marble dust, wood ash etc are used for the 

manufacture of concrete Brick and their durability and 

workability are to be identified. 
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