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Abstract— Stabilization of soil is a research area that has not 

only troubled researchers but also kept them curious 

throughout the history of modern engineering science. 

Numerous methods have been tried to impart strength to a soil 

that may be used as a foundation or an underlying layer on a 

Highway. Soil, being a complex material in itself, becomes 

even more difficult to deal with when its bearing strength is 

low which not only puts the superstructure that is to be laid 

above it in danger but may also have long term consequences 

in terms of life and property. This paper aims at exploring the 

investigations and researches that have been done to 

improvise the soil properties by mixing it with varying 

percentages of waste materials. A wide range of waste 

materials have been used in soil stabilization in the industry 

and this paper will aim at reviewing them in general and wood 

sawdust ash and marble dust powder in particular.  
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I. INTRODUCTION 

Constructional activities like infrastructure development and 

highway building deal with a large amount of soil that may 

be used as foundation or an underlying layer for a highway. 

Depending upon the strength required and bearing capacity 

demand, it may not always be feasible to get the desired soil 

in right quantity and quality. Plastic or expansive soils may 

pose serious threats to the structure not just during the 

construction stage but also throughout its lifecycle. Thus it is 

important to stabilize the soil by various means to meet the 

in-situ strength (quality) and quantity requirements of a given 

project. 

Soil stabilization means altering the composition of 

soil in such a manner that aims to either increase or maintain 

the strength properties of the soil in the long run. Sometimes, 

it may be needed to alter the engineering properties of soil by 

mixing it with chemical admixtures to attain the desired real-

time quantity and quality aspects. By means Of stabilization 

a wide range of compounds, is it chemicals or waste materials 

may be used to treat a wide-range of soil material varying 

from highly plastic soil to granular soils. Among the many 

benefits of soil stabilization plasticity reduction, lower 

permeability, reducing pavement thickness by improvising 

soil strength are some of the primary benefits that may 

interest a site engineer or geotechnical expert. Expansive soils 

when mixed with chemical admixtures also provide for a 

stable and much stronger soil mix that is suited for 

constructional activities. This paper intends to explore the use 

of wood sawdust ash as a soil strengthening material. Wood 

sawdust ash is a by-product from wood industry which is 

mostly dumped or burned down. In either case, it poses 

serious environmental hazards and health hazards to those 

who are exposed to them in work conditions. By using it as a 

soil stabilization measure, it may be possible to cut short the 

impact on the environment that it’s haphazard disposing off 

poses.  Wood sawdust ash being a finer particle mixes well 

with finer clays and provides for a good workable soil mix.  

Another waste product that can be utilized in soil stabilization 

operations is marble dust powder. From extracting marble 

from the mine to processing it in the industries, a substantial 

part of it is rendered useless. More so, during the cutting 

operations, marble dust powder is released which, again a 

health hazard for the marble industry workers, is causing 

serious ailments like tuberculosis and chronic bronchitis. To 

use it as soil stabilization material may not just make the soil 

workable but will also lead to reducing the marble dust 

footprint on the environment.   

II. RELATED WORK 

S. Flrat et al [6] investigated soil brought from Tiruchengode, 

Tamilnadu by mixing it with varying percentages of fly ash. 

In this study the expansive clay soil was collected from near 

Tiruchengode, Tamilnadu, India. It was observed that 

addition of fly ash increased optimum moisture content and 

maximum dry density of the soil sample. It was also observed 

that addition of fly ash led to a 21% increase in the unconfined 

compressive strength when compared to UCS value of natural 

soil. Saygili [3] used waste marble dust for stabilization of 

clayey soils that exhibited swelling. Investigations related to 

micro structural behaviour of stabilized soils were conducted. 

Two samples namely high plasticity (k3b7) and low plasticity 

(k7b3) were tested and it was observed that for high plasticity 

soils, direct shear and swelling test performances were far 

better, whereas low plasticity soils fared well in UCS Values. 

Sujeet et al [8] reinforced soil with sisal fiber in addition to 

bentonite-lime- phosphogypsum. The results confirmed that 

addition of lime and sisal fibers leads to an increase in the 

UCS strength of the mix. The study further optimized the 

amount of sisal fibers and lime to be added in the soil mix. 

Abhijith et al [9] investigated the performance of soil when 

mixed with ground granulated furnace slag. In addition, sisal 

fibre in varying percentages was also added to the mix to 

determine its UCS Value. The test also explored the effect of 

curing period on the CBR value of the soil mix. Wajid et al 

[2] used saw dust ash, an industrial waste of the wood 

industry and utilized it as a soil stabilization component to 

improve its UCS and CBR values. The value of maximum dry 

density was observed to be decreasing after a specific point 

when addition of wood saw dust ash was continued. The 

optimum percentage of saw dust ash was found out to be 4%. 

Johnson et al [13] determined swelling potential of Expansive 

soils in its natural state and then improved upon it by mixing 

it with saw dust, coir pith and marble dust. Swell potential 

was found to be decreasing with addition of coir pith and 

sawdust. Adding 4% coir pith in sample was recommended 
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by this study to improve upon the swelling potential of the 

soil mix.  

III. IDENTIFICATION OF GAPS 

The intention of this review paper is to assess and determine 

the areas related to addition of waste materials in soil to 

improve its engineering properties. This review paper has 

restricted its inspection to published journals, research 

communications and conference proceedings. The benefits 

that can be derived from addition of waste material maybe 

then utilized by exploring the possibilities that can help 

improve the stabilization of soil.  

The gaps identified through this review paper have been listed 

below. 

1) Most of the study did not use the wood sawdust ash and 

marble dust powder together for stabilization of soil. 

2) Varying percentage of wood sawdust ash and marble 

dust powder are effect on stabilization of soil is yet to be 

explored. 

3) Study had not carried out with variation of percentage of 

wood sawdust ash and marble dust powder for 

stabilization of soil. 

The gaps thus identified may provide for a better 

solution to stabilize weak soils that may be used in 

constructional activities by mixing them with locally 

available waste material.  

IV. CONCLUSION 

Through this study, it is deduced that stabilization as a 

strengthening measure for sub grade soil for the soil type 

belonging to Intermediate compressibility Clayey soil group 

can be adopted as it increases the factor of safety by a 

substantial percentage of waste materials should be added for 

stabilization. Moreover, adopting stabilization as a 

strengthening measure also redistributed the shear that was 

produced in the soil mass making the overall sub grade soil 

stabilized.  
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