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ABSTRACT 

 

 

 

 

The geotechnical properties of soils containing high amounts of clay minerals 

can be altered through chemical stabilization, resulting in a material suitable for 

construction purposes. The primary objective of this investigation was to study the 

changes in the geotechnical properties, such as compression, permeability and shear 

strength characteristics in laterite soil induced by adding various percentages of 

Sodium Carbonate (NA2CO3). Based on the obtained data it found that the soda ash 

increased pH value of soil from 4.87 to 9.82 while increasing in shear stress and 

cohesion of soil. On the other hand, liquid limit growth by more admixing of soda 

ash whereas the maximum dry density experienced its peak by 10% soda ash of 

weight of soil. The results show natural laterite soil has coefficient permeability of 

8.83E-5 cm/sec while results show reduction in permeability value in all tests by 

various percentages of treating soil by soda ash. 
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ABSTRAK 

 

 

 

 

Sifat-sifat geoteknikal tanah yang mengandungi jumlah mineral tanah liat yang tinggi 

boleh diubah melalui penstabilan kimia, supaya sesuai untuk tujuan pembinaan. 

Objektif utama penyiasatan ini adalah untuk mengkaji perubahan dalam ciri-ciri 

geoteknik, seperti ciri-ciri kekuatan mampatan, ketelapan dan ricih dalam tanah 

laterit yang didorong dengan menambah peratusan pelbagai Natrium Karbonat 

(Na2CO3). Berdasarkan data yang diperolehi mendapati bahawa abu soda 

meningkatkan nilai pH tanah dari 4.87 kepada 9.82 serta meningkatkan tegasan ricih 

dan jelekitan tanah. Disamping itu peningkatan had cecair dengar pertambahan abu 

soda manakala ketumpatan kering maksimum mengalami kemuncaknya dengan 

kandungan abu soda 10% daripada berat tanah. Hasil kajian menunjukkan tanah 

laterit semulajadi mempunyai pekali kebolehtelapan 8.83E-5 cm / saat, manakala 

keputusan menunjukkan pengurangan teboleh telapan dalam semua ujian bagi 

pelbagi abu soda. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Introduction 

 

 

The environmental pollution has become a matter of great concern to 

engineers and planners. Until recently the role of geotechnical engineers were limited 

to achieving solutions to well defined problems. However, the situation now has 

drastically changed with the present awareness of environmental problems associated 

with developmental activities. The concept of environmental Geotechnics is 

emerging as an area of interest to Geotechnical engineers who are interested 

basically in the investigation, planning, identification, characterization, foreseeing 

and forecasting and designing of engineering works to protect the environment and 

also to avoid to take appropriate measure before hand in case of Geotechnical 

activities which may become future environmental problems. 

 

 

This research has been underway to investigate the suitability of the local 

Malaysian soil polluted by sodium carbonate. This project is aimed at determining 

the some properties such as compressibility, permeability and shear strength 

characteristics. 
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1.2 Research Significant 

 

 

With human activities cited in the introduction, the geotechnical engineers are 

concerned with effect of contamination on the geotechnical and mineralogical 

properties of the soils. They may face with situations in which they had to place new 

structures on site with contaminated soils. The present research program is an 

attempt to provide answers to these question. 

 

 

The significant of this study is to study the polluted Malaysian laterite soil 

under permeability and shear strength characteristics tests; Moreover, to obtain the 

Geotechnical properties of represented soil. 

 

 

Also, this research is important for geotechnical engineers who are interested 

basically in the investigation, planing, identification, characterisation, foreseeing and 

forecasting and designing  of engineering works to protect the environment and also 

to avoid or take appropriate measure before hand in case of geotechnical activities 

which  may become future environmental problems.    

 

 

 

 

1.3 Research Objectives 

 

 

1. To acquire the best percentage of Soda Ash in the matter of improving the 

Shear strength characteristics (friction angle and cohesion of soils) of laterite 

soils. 

2. To obtain the effect of Sodium Carbonate on permeability coefficient of 

laterite soils. 

3. To procure the Geotechnical properties of either polluted and unpolluted 

laterite soils. 
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4. To achieve the changes in the pH value of soil after became contaminated. 

 

 

 

 

1.4 Problem Statement 

 

 

Majority of the research work in the field of enviromental geotechnology is 

concerned with the disposal of wastes by different means the ground. The major 

sources of surface and subsurface contamination are on land disposal of industrial, 

mining, agricultural waters, accidental spillage of chemicals during the course of 

industrial operations and also due to human activities. This ground contamination 

causes the change in the physical and mechanical properties of soil and rock. 

 

 

 

 

1.5 Scope of Research 

 

 

The scope of the research is detailed as follow: 

 

1. Soil samples will be taken from UTM, Johor Bahru  and  available white 

clay. 

2. Chemical used in this investigation is Sodium carbonate Na2Co3. 

3. Experiments will be conducted on contaminated soils during “short” and 

“long” terms. 

4. The scope of thesis is to determine the effect of contamination on the 

soil(s) and the mechanism by which the effect takes place.  
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