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Abstract— This project generally deals with the study of the 

properties of black cotton soil that has extraordinary and 

uncertain behaviours which are due to its complex and 

indefinite physical processes that are associated during the 

formation of various materials. In this project, we are dealing 

with the complexities that are exhibited considering the 

geotechnical behaviour. The uncertainties that the 

geotechnical engineers are confronted with are mainly 

inconsistency, loading effects, timing effects, construction 

effects, and errors in soil boring. An engineer has to be 

skilled and competent to interpret the results of the 

laboratory tests for applying it in the field. Hence, to cope up 

with solving some of the geotechnical problems, the 

traditional engineering modelling techniques that cannot 

interpret the results accurately has been replaced with the 

Artificial Neural Networks (ANN). The ANN model utilizes 

the ANN tool in the MATLAB software. The data presented 

to the neural network through the input layer has given 

response through output layer after passing through the 

hidden layers. The intermediary layers or the hidden layers 

are locations where complicated problems are linked with 

input and output. These hidden layers provide the network 

with high degree of non-linearity. Through the application of 

ANN the properties of soil like the compression index, shear 

strength, permeability, soil compaction, lateral earth 

pressure, etc. are estimated. These are mainly influencing 

factors for describing the interaction of soil with the other 

earth materials during the construction phase which leads to 

the success, economy and safety of work. To overcome some 

of the complex issues that are associated with black cotton 

soil, properties like Liquid Limit, Plasticity Index, Maximum 

Dry Density and optimum Moisture content have been also 

studied. 

Key words: Soil, Matlab, Neural Network, Plasticity 

I. INTRODUCTION 

Black cotton soil is basic for supporting all life forms which 

consists of minerals, organic matter, gases and liquids.  The 

black soil being the basic aspect for plants growth is 

required for water storage, supply and purification. It is also 

a habitat for all organisms on earth which is modified to 

support the creatures. It consists of solid matter in the form 

of minerals and organic matter as well as a porous phase that 

holds gases and water. Soil is said to be product of the 

influence of climate and relief like elevation, orientation and 

slope of terrain. Most of the soils have density in the range 

from 1 and 2 g/cm3.  

The study of the influence of soil on the living 

things is termed as ‘Edaphology’ while the study on the 

formation, description and classification of soils in their 

natural state is termed as ‘Pedology’. The solid rock that is 

loose rock material is termed as ‘Regolith’ in engineering 

terms. As said earlier, soil undergoes modifications and 

changes in its structures due to physical, chemical and 

biological processes. It is also due to weathering and erosion 

that are the effects of the weather changes. As soil acts a 

medium for supporting habitat, there are recycling processes 

where nutrients and organic wastes are rotated, regulating of 

water quality modification of atmospheric composition, 

medium to grow plants.  In other words, we can say that the 

earth contains many habitats sponsoring many species which 

maintains genetically diverse beings. A handful of soil 

would contain billions of organisms. The carbon balance is 

maintained through respiration process of the heterotrophic 

organisms that feeds on carbonaceous material in the soil. 

As plants roots require oxygen, ventilation is important 

characteristics of the soil that is accomplished through soil 

pores that are interconnected through networks. The 

networks hold rain water that is necessary and readily 

available for uptake by plant. The water holding feature for 

soil is a critical aspect for plant survival in areas where there 

is sporadic rainfall.  

II. LITERATURE REVIEW 

River sand is costly due to transportation, large scale 

depletion of resources and enforcement regulations. Quarry 

dust can be used as an alternative to the river sand. Cost 

analysis shows that there is 40% savings if quarry dust is 

used instead of sand. llangoan.R [2000] [1] has done a study 

on 100% replacement of sand by quarry dust in concrete. 

The compressive strength of concrete with quarry dust has 

40% more strength than that of the concrete with sand.  

M. Shukla and A K Sachan (2000)[2] studied 

environmental hazardous stone dust utilization in building 

construction. It is found that partial replacement will not 

affect the strength and also solve the problem of disposal of 

stone dust. The workability of concrete reduces with the 

increase in stone dust and this can be improved by adding 

suitable admixtures.  

Ganesha Mogaveera. G. Sarangapani and Anand V. 

R. [2011] [3] have studied the effect of Partial Replacement 

of Sand by Quarry dust in Plain Cement Concrete for 

different mix proportions. They have concluded that sand 

can be replaced effectively by means of quarry dust up to 

20% to 25%. 

Thaniya Kaosol (2010) [4] has made study on the 

reuse of concrete waste as crushed stone for hollow concrete 

masonry units. The main objective was to increase the value 

of the concrete waste, to make a sustainable and profitable 

disposal alternative for the concrete waste. Attempts were 

made to utilize the concrete waste as crushed stones in the 

concrete mix to make hollow concrete blocks. Various 

percentages of crusted stones have been tried the amount 

(i.e. 0%, 10%, 20%, 50% and 100%). From the results they 

found concrete waste can used to produce hallow concrete 

block masonry units.  
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Suitability of Crushed granite fine (CGF) to replace 

river sand in concrete production was investigated 

Manaseeh Joel [2010] [5]. Slump, compressive and indirect 

tensile strength tests were performed on fresh and hardened 

concrete. Twenty eight days peak compressive and indirect 

tensile strength values of 40.70 N/mm2 and 2.30 N/mm2 

respectively were obtained with the partial replacement of 

river sand with 20% CGF, as against values of 35.00N/mm2 

and 1.75N/mm2 obtained with the use of river sand as fine 

aggregate. Based on economic analysis and results of tests, 

river sand replaced with 20% CGF is recommended for use 

in the production of concrete. Conservation of river sand in 

addition to better ways of disposing wastes from the quarry 

sites are some of the merits of using CGF.  

III. CONCLUSION 

In the above presented literature survey study of various 

works done by different authors was conducted which 

enabled us to know the effects of different conditions on 

black cotton soil to take into account the soil behaviour for 

the use at different levels and purposes. Stabilization of soil 

is a technique to improve the various properties of soil with 

the addition of different materials. In some of the research 

papers experimental study was conducted in the laboratory 

by taking the samples of different soils to have the improved 

results from it. In few studies some softwares are used to 

enhance the use and performance of soil by mixing it with 

the properties of different ingredients for the suitable 

outcome. This study was conducted to have the suitable 

outcome related to the soil properties and about the 

processes that can be used to study the properties of black 

cotton soil. It has been predicted that by mixing different 

ingredients into the soil its properties can be enhanced for 

the use in the construction industry. 

So taking this as the future scope of work some 

experimental and software based analysis that is artificial 

neural networks study can be performed on the soil to have 

the better results and outcomes for the construction industry. 
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