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Abstract 
Waste materials are one of the most risky issues that the environment could 

be faced. Many procedures have been taken by both individuals, non-

governmental organizations and governments in order to reduce these 

global effects or issues, and one of these procedures were done by reducing 

the creating of the industrial waste, the reducing of waste does not mean 

there is no waste will procedure. However, the best way to reduce the 

impact of industrial waste is by re-using them in another application as soil 

improvement. Soil existing at a particular site may not be appropriate for 

construction of engineering structures. The modern study made an attempt 

to enhance the geotechnical properties of a soil replaced with industrial 

wastes having pozzolanic value like fly ash (FA). 
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Introduction 
Waste materials is considered as one 

of the biggest problems in our society 

from different sources ranging from 

construction, commercial, industrial 

and have been creating nuisance to the 

environment. Any toxins in the 

environment are toxic, inhaling them 

will raise the risk of developing health 

issues. Air pollution puts those with 

cardiac or respiratory disease, the 

elderly and infants at risk. 

Soil is the basic construction 

materials, substructure of any 

structure and its supports the sub base. 

Current researchers in the field of 

geotechnical and coastal engineering 
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are looking for stabilization additives that are sustainable and economical 

environmentally friendly and able to alter the mechanical characteristics of 

problematic soils. Rouaiguia and Abd El Aal [24] used marble waste and lime 

to enhance the geotechnical properties of soft soil in Nigeria. 

 

PROPERTIES OF EXPANSIVE SOIL TREATED WITH WASTE 

PRODUCTS 

(a) Fly Ash (FA) 

FA is the finely divided mineral residue resulting from the combustion 

powered coal in electric generating plant. 

There are two groups of fly ash and are: 

- Class C 

-  Class F 

From pozzolanic point of view the Indian coal ashes fall in the category 

of class F. in view of their good physical properties, they can be used 

in most of the geotechnical applications. Use of coal ashes for 

improvement of soil resolve the clash between development and 

environment as it involves reuse and safe riddance of hazardous coals 

ashes and presently about 75% of Indians electricity generation is met 

by coal based thermal power stations. FA forms as a result of the 

combustion of coal in thermal power plants to produce electricity. The 

ash is composed of tiny granites that are emitted from the flue of power 

plants. FA is used in geotechnical improvement in a variety of 

applications such as structural fill, cover material, in unpaved roads, 

highway base structures, roadways and pavement. FA is usually 

combined with other additive such as lime, cement and industrial 

wastes. 

Utilization of industrial waste such as FA for soil improvement is a 

sustainable and cost effective technique. Geotechnical properties found 

in this research includes Atterberg limit (liquid limit, plastic limit and 

different swell index) and engineering proportion like compaction and 

strengths characteristics of soil with and without replacement of 

various proportions of FA. 

Geotechnical properties of soil replacement by FA proved to be 

modifying properties of soil not for the enhancement. Hence, a low cost 

accelerator like lime is used for further replacing the soil. 
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(b) Granite Dust (GD): 

This is formed as a result of sawing and processing granite blocks. The 

blocks are sawed to a thickness of 3 to 5cm. water is used to prevent 

overheating the saw and tiny granite grains are carried to a 

sedimentation pond with water. This is used as a base and sub base 

materials in road construction. Industrial waste materials such as MD, 

GD, BR waste and FA were used as additive materials. This or more 

waste materials were mixed with soil in different ratios.   

(c) Hydrated Lime: 

Lime is a traditional soil additive in the construction industry. There are 

various forms of lime. The most commonly used type in soil 

improvement is hydrated lime (CA(OH)2), which is called slaked lime. 

The additives materials bond the soil grains, filling gaps and modifying 

soil properties to the desired levels. Industrial wastes such as lime, fly 

ash, rice husk ash, marble dust, granite dust etc can be used for the 

mixtures. Vast amount of industrial wastes pose a risk of environmental 

pollution as well as storage problems. The use of these wastes as 

additives for soil improvement can therefore reduce environmental 

pollution and gain economic advantages. 

Hydrated lime, activated fly ash and activated slag have been used to 

stabilized a number of soils collected from a range of locations across 

the country. The reaction mechanisms of soils and industrial by-products 

in the role of stabilization. Based on the study, it was found out that the 

soil microstructure undergoes dramatic changes during the modification 

and improvement processes. Soil modification brings the properties of 

the soil to the required conditions for building. Soil stabilization is 

executed to increase bearing capacity or reduced settlements, water 

permeability. 

 

CONCLUSION 

Industrial wastes can be used effectively in soil improvement. They can also be 

employed to improve soil properties instead of conventional burdens in certain 

situations. The use of industrial wastes as soil improvement can provide 

significant reductions in costs as well as environmental protection. This new 

geomaterial can be used as sub base course for pavements. The mix can also be 

use as a cushioning material under the expansive soil bed. 
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Sustainable development can be achieved through making waste materials to 

wealthy materials. 
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