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Abstract: 

 Both the building sector and the sanitary ceramic industries are currently dealing with a significant challenge regarding 

the disposal of waste sanitary ceramics. Because of the nature and purpose of their products, industries generate a wide 

variety of waste in various forms due to a variety of causes. The removal of waste from the surroundings surrounding 

industrial facilities is the primary function of these facilities. Because they cannot be broken down, certain wastes, such 

as sanitary ceramic, plastic, glass, and rubber, present unique challenges when it comes to disposal. Therefore, recycling 

and the use of alternative materials are further options for finding a solution. Not only does the incorporation of waste 

products into soil stabilisation make the process more cost-effective, but it also helps alleviate some of the challenges 

associated with waste disposal. According to the findings of earlier studies, the ceramic products used in sanitary 

applications are tough, long-lasting, chemically inert, and provide adequate resistance to abrasion. Therefore, broken 

sanitary ceramics can be utilised in the production of a new kind of lightweight soil stabilisation without having an adverse 

effect on the soil's strength. The current research investigates whether or not sanitary ceramic waste is suitable for use in 

soil stabilisation. 

Introduction: 

In developing countries, where the population is growing at a rapid rate, maintaining a healthy economy and a pollution-

free environment within the construction industry is of the utmost importance. This is necessary in order to satisfy the 

inevitable human needs that come in a variety of different forms. In order to satisfy the requirement for stability, it is 

important to make use of waste aggregates in the development of a new form of foundation, which plays a vital role in 

the construction activity. The vast majority of waste products are derived from municipal garbage and industrial waste. 

Destroying garbage and trash. In a normal setting, waste of the type described above can be placed in low-lying areas; 

however, the high cost of land in urban regions means that only a restricted space is accessible for dumping. In addition 

to the cost of the property, lead costs are also having an impact on the disposal of garbage, which in turn contributes to 

pollution in the immediate and adjacent areas. 

Research on the efficient exploitation of waste products from soil stabilisation has been done by the construction industry 

throughout the past decade. This research began in the previous decade. Fly ash, rice husk ash, used tyres, plastic, glass 

rock, stone dust, and waste sanitary ceramics are some of the goods that are considered to be garbage. Each type of trash 

has its own unique features, and these properties, in turn, will have an effect on the stabilisation of the soil. Not only does 

the utilisation of products in soil stabilisation make it more cost-effective, but it also solves a few concerns, such as the 

expense of land fill and disposal. In the process of soil stabilisation, coarse aggregate can be substituted with discarded 

waste materials, and crushed rock flour can be utilised as an alternative to natural sand in the composition of the soil. 
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According to Amit Kumar et al. (2013)4, the annual output of sanitary ceramics in India is 100 million tonnes, and it is 

estimated that between 15 and 30 percent of the total production is comprised of waste from sanitary ceramics. Industrial 

waste from sanitary ceramics is piling up at an alarming rate, and this is having a detrimental effect not only on the 

environment but also on people's health. As a result of the nature of sanitary ceramics, these sectors also incur higher 

costs associated with disposables. There are many regions in India that are running out of coarse aggregate; consequently, 

in order to keep natural coarse aggregate available for use in the event that it is required in the future, crushed sanitary 

ceramic aggregate can be used to produce a new kind of soil stabilisation that does not compromise the soil's strength. 

The qualities of the ingredients have a significant impact on the mechanical properties of the soil once it has been 

stabilised. The quality of coarse aggregate can be utilised in the construction of twenty percent of the land in the Kadapa 

district. There is an uneven distribution of the availability of high-quality coarse aggregates within the district and in the 

areas that are next to it. Therefore, recycling, reuse, and substitution are some of the available options for a solution to the 

problem of protecting the natural aggregates while still meeting the demand for quality soil stabilisation aggregates. 

Materials and Methodology:  

Waste ceramics from sanitary facilities have been selected for this task. 

The following is a list of the goals that this effort aims to achieve. 

•To conduct an investigation of the aggregate characteristics of sanitary ceramic waste 

•in order to contrast the characteristics of natural aggregate with those of sanitary ceramic waste aggregate. 

•To investigate whether or not it is possible to use aggregate made from sanitary ceramic waste in the production 

of soil stabilisation. 

•To investigate the material characteristics of ceramic waste from sanitary applications aggregate soil 

stabilisation with the administration of the relevant tests 

•The purpose of this research is to investigate the effect that water absorption and volume percentage of soil 

stabilisation based on the mechanical qualities of sanitary ceramic waste aggregate soil stabilisation based on 

sanitary ceramic waste aggregate. 

In the present study, an effort has been made to examine the stabilisation of local soils (high and low expansive) 

with low bearing strength from two distinct regions of Odisha by combining them separately with dolochar and 

fly ash (abundant in Odisha) in the proportions of 5 percent up to 30 percent by dry weight of the mixture with 

increments of 5 percent with and without lime. It is suggested that lime be added to the ideal soil-dolochar mix 

and the ideal soil-fly ash mix separately in the amounts ranging from one percent up to five percent by dry 

weight of the ideal mixture with increments of one percent. This was done in order to study the stabilisation of 

the local soils (high and low expansive).  

Table : Ceramic tile manufacturing countries in the world (in MSM) country  

Country  2017 2018 2019 2020 2021 % of 

worldpr

oductio

n  

China  6400  5,700  6600 7100 7300 47.23  

India  1080  1260 1260 1390 1500 7.97  

Brazil  790  1000 1200 1460 800 5.83  

Vietnam  560  600 650 730 850 4.13  

Spain  530  740 780 870 930 3.91  

Total 

world  

13,552  14,980  16,428  17,460  18,255  100.00  
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Results and Discussion: 

Specific gravity Changes Resulting from Fly Ash Addition and Their Impact on the Properties of Expansive Soil Table 

4.1 provides an example of how adding fly ash can improve soil specific gravity. According to observations, the specific 

gravity of the soil and fly ash mixture decreases as the quantity of fly ash increases. In comparison to soil-1 and soil-2, 

which have specific gravities of 2.69 and 2.70, respectively, fly ash has a specific gravity of 2.47. When the combination 

comprised 30% fly ash, it was discovered that the specific gravities of the mixture of soil-1 fly ash and soil-2 fly ash were 

2.58 and 2.61, respectively. The decrease in the specific gravity of the soil mixture can be attributed to replacing the same 

amount of soil with fly ash, which has a lower specific gravity than soil. Tables and figures have been used to present the 

results of testing on consistency, free swell index, compaction, CBR, UCS, triaxial compression, and consolidation on 

expansive soils with and without additives. Expansive soils were used for these testing. The effects of additions like fly 

ash, dolochar, and lime on the geotechnical properties of soils are thoroughly examined and explained, with numerous 

references to the findings that have been reported in the pertinent literature. Expansive Soil Characteristics and How Fly 

Ash Addition Affects Them Gravitational constant Table 4.1 provides an example of how adding fly ash can improve soil 

specific gravity. According to observations, the specific gravity of the soil and fly ash mixture decreases as the quantity 

of fly ash increases. In comparison to soil-1 and soil-2, which have specific gravities of 2.69 and 2.70, respectively, fly 

ash has a specific gravity of 2.47. When the combination comprised 30% fly ash, it was discovered that the specific 

gravities of the mixture of soil-1 fly ash and soil-2 fly ash were 2.58 and 2.61, respectively. The decrease in the specific 

gravity of the soil mixture can be attributed to replacing the same amount of soil with fly ash, which has a lower specific 

gravity than soil. 
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Table4.2.M.D.D.VariationofSoilSample 

S.No. Added Water M.D.D Values (gm/cc) 

1 2% 1.6065 

2 4% 1.575 

3 6% 1.596 

4 8% 1.617 

5 10% 1.6275 

6 12% 1.638 

7 14% 1.6422 

8 16% 1.6569 

9 18% 1.6695 

10 20% 1.62225 

 

 

Conclusion:  

The current body of study makes an effort to look into the engineering characteristics of expansive soils that 

have undergone industrial waste stabilisation, either with or without the addition of lime. As a preface to the 

actual investigation that will be conducted in the following chapters, chapter II provides a critical review of 

related experimental investigations, including the effect of various types of additives for improving the 

geotechnical properties of weak soil in general and expansive soil in particular, that have been conducted by 

prior researchers. It has been feasible to identify the scope of the current study as well as its motivations thanks 

to this review's insight into the body of previous information and its deficiencies. According to surveys of the 
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pertinent literature, little study has been done on the topic of stabilising expansive soil with dolochar as an 

additive, and even less has been done on the topic of stabilising expansive soil in local areas with industrial 

wastes produced by adjacent industries. With regard to the use of dolochar, it can be said that all of the local fly 

ash resources have already been fully utilised; therefore, the addition of dolochar as a strengthening additive 

could open up a plethora of new engineering possibilities for the profitable transformation of weak soil into an 

effective construction base (foundation). The method of stabilising locally expansive soils by using locally 

produced industrial wastes, notably dolochar, as well as additives, either singly or in conjunction with lime, has 

been investigated in light of the information mentioned above. According to the standards set by the Bureau of 

Indian Standards, a thorough experimental examination that was rigorous and thorough was conducted. Chapter 

III presents the findings of this inquiry in great depth, along with the specifics of how they were acquired. A 

thorough description of the investigation's findings, which have also undergone extensive study, may be found 

in chapter IV. Through the cautious and proper blending of trash (fly ash and dolochar), the current study offers 

a chance to transform waste into a durable construction material. 
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