
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 04, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 494 

Review on Effect on Compressive Strength of Interlocking Tiles upon 

Replacing Cement and Aggregate by Bagasse Ash, Lime and Demolished 

Concrete 

Satyendra Kumar1 Vipin Kannaujiya2  
1M. Tech Student 2Assistant Professor    

2Department of Civil Engineering 
1Institute of Technology and Management, Lucknow, India 

2SRMCEM, Lucknow, India

Abstract— Construction is the major part of everyday life. It 

requires all the construction material which mainly include 

cement and sand. Cement provides the basic strength to the 

building. The manufacturing of cement is a major issue as it 

involves pollution on a large level as well as cost of 

construction also increases. If some of raw material having 

similar composition can be replaced by weight of cement in 

concrete then cost could be reduced without affecting its 

quality. For this reason sugarcane bagasse ash (SCBA) is one 

of the main byproduct can be used as mineral admixture due 

to its high content in silica (SiO2).A few studies have been 

carried out on the ashes obtained directly from the industries 

to study pozzolanic activity and their suitability as binders, 

partially replacing cement. The project focuses on the reuse 

of industrial wastes as a part of building material to provide 

economical and strong interlocking tiles. Recent researches 

have shown that bagasse ash, the waste produced from 

sugarcane industry is rich in cementous property. Use of it as 

a partial replacement of cement saves the cost of cement. 

Demolished concrete will be used in place of aggregates to 

provide economical replacement of aggregates. Through 

various study results it was obtained that replacement of 

cement only by Bagasse ash led to a decrement in strength, 

therefore we are adding lime in it. The proportions were 

checked through hit and trial and content of Bagasse ash 

varied from 20% to 50% and best strength was obtained at 

30% cement and 70% material being Bagasse ash. 
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I. INTRODUCTION 

Ordinary Portland cement is the most extensively used 

construction material in the world. Since the early 1980’s, 

there has been an enormous demand for the mineral 

admixture and in future this demand is expected to increase 

even more. Also in this modern age every structure has its 

own intended purpose and hence to meet this purpose 

modification in traditional cement concrete has become 

essential. This situation has led to the extensive research on 

concrete resulting in mineral admixture to be partly used as 

cement replacement to increase workability in most structural 

application.   

As the population of the nation is increasing, the 

industrialization and pollution level is also increasing. 

Therefore it is our foremost duty to reduce the pollution and 

make the planet healthy for living.  

Air pollution is  not only caused due to release of 

toxic gases from the factories but also due to minute  

particulate materials (fly ash) which are produced because of 

burning of coal and other materials. The production of sugar 

and jaggries released huge amount of bagasse ash. In India 

there are about 443 operating sugar mills where after 

extracting juice from sugar cane the remained part (bagasse) 

is further used as fuel to heat the boilers. The incineration of 

bagasse produces the ash. Bagasse has a various use in market 

as such in production of woods, animal foods and thermal 

expansion etc. then also a lot of bagasse remains unused and 

they get dumped as landfill.  With the advancement in the 

technology new methods have been adopted to reduce the 

consumption of cement. One such method is addition of 

bagasse ash to concrete. Sugarcane ash is an industrial waste 

product which contains aluminium ion and silica, which is 

pozzolanic in nature.  In Bagasse there is 50% cellulose, 

25%of hemicellulose and 25% of lignin. It has been observed 

that approximately 26% of bagasse and 0.62% of residual ash 

are produced from 1 ton of sugarcane. Use of ash in concrete 

reduces the cement requirement and also reduces the cost of 

construction. Researchers also suggest that the bagasse fly 

ash can be successfully used in producing bricks, tiles, 

stabilizing the soil etc. 

II. IMPORTANCE OF PROJECT 

In this project the experimental investigation is done on the 

effect on   compressive strength by the use of bagasse ash, 

lime and demolished concrete. The project aim is to partially 

replace OPC by SCBA and marble dust and coarse aggregate 

by demolished concrete in the manufacture of interlocking 

tiles and compare its results with the normal interlocking 

tiles. The use of SCBA, Marble dust and demolished concrete 

reduces the cost of interlocking to a considerable extent as the 

cost of bagasse ash, lime and demolished concrete is almost 

negligible. In the production of cement the limestone and clay 

is heated to a high temperature of 1500 ˚C in a kiln then these 

material fused and form clinker which further crushed to form 

cement. Thus this process is very costly and emit large 

amount of carbon dioxide to the environment. Thus, use of 

SCBA in place of cement reduces the consumption of cement, 

which consequently reduces the problem of generation of 

Carbon Dioxide. The project also aims to reduce the problem 

of disposal of bagasse ash, lime and demolished concrete. As 

bagasse ash is very light in weight hence is easily dispersed 

in air and its inhalation causes health issues. Hence the project 

is advantageous economically as well as environmentally. 

III. MATERIAL USED 

A. Sugarcane Bagasse Ash (SCBA):  

It is a waste material. It can be easily available in sugarcane 

industry (Sugar mills). The combination of silica, alumina 

and iron oxide is more than 70% in Sugarcane bagasse 

ash(SCBA).The mix design of concrete with bagasse ash is 



Review on Effect on Compressive Strength of Interlocking Tiles upon Replacing Cement and Aggregate by Bagasse Ash, Lime and Demolished Concrete 

 (IJSRD/Vol. 7/Issue 04/2019/127) 

 

 All rights reserved by www.ijsrd.com 495 

prepared according to strength required as per IS: 10262-

1981 and IS : 456-2009. 

S.No. Component 

1 Silica (SiO2) 

2 Alumina (Al2O3) 

3 Ferric Oxide (Fe2 O3) 

4 Calcium Oxide (CaO) 

5 Magnesium Oxide (MgO) 

6 Sulphur Tri Oxide (SO3) 

7 Chloride 

Table 1: Chemical composition of Bagasse ash 

B. Cement:  

Ordinary Portland cement (OPC) of grade 53 is generally 

used for making concrete. 

It has following properties as – 

S.No. Physical requirements 
IS 12269-

1987 

1 Initial setting time >30 min 

2 Final setting time <600 min 

3 Specific surface area 225 

4 
Soundness by Le chatelier”s 

mm 
<10 

5 

Compressive strength Mpa 

3 days >33 

7 days >43 

28 days >53 

Table 2: Properties of cement 

C. Demolished Concrete:  

The most important consideration is that the aggregates 

occupy 70-80 per cent of the volume of the concrete and 

hence their effect on numerous properties and characteristics 

of concrete is truly important. Here we have used demolished 

concrete in order to replace aggregates. Older demolished 

concrete is preferred as it would have gained more strength. 

Lime: The raw material for the manufacture of lime is 

calcium carbonate which is obtained by the calcination of 

lime stone. The varieties of limestone commonly used in the 

construction industry are tufa, limestone boulders and 

kankars. White chalk is a pure limestone whereas kankar is 

an impure limestone. Coral lime is claimed to be the purest 

source of lime. 

D. Water:  

Water plays an important in concrete as it hydrates the cement 

and helps in getting desired strength. Reaction of cement and 

water produces C-S-H gel, which is responsible for strength. 

The strength of cement is gained due to binding action of C-

H-S gel. Therefore to gain required strength water has crucial 

role to play. 
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