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ABSTRACT   

The construction industry has presented different types of ground improvement techniques to 

stabilize active soils that exhibit expansive nature i.e Black Cotton Soils that possess poor 

subgrade characteristics. Different chemical stabilizers have been used for stabilization of 

Black Cotton soils. Though Cement is the effective soil stabilizing material, stabilizing soils 

with Cement alone would not be economically viable as Cement is relatively expensive. 

Hence this research work aimed at investigating the effectiveness of blending Granite Quarry 

Dust and Cement Kiln Dust on the physical and strength characteristics of black cotton soil.   

The neat Black cotton soil samples were modified (blended with SQD and CKD) by varying 

proportions of the stabilizers. The soils were mixed with SQD in concentrations of 0%, 

30%, 40% and 50% by dry weight of the soil and each of these was combined with varying 

proportions of CKD of 0%, 2%, 4% and 6% respectively by dry weight of the soil. The 

laboratory results were analysed based on the effect of the additives in comparison with the 

engineering properties of the native and modified soils. This was achieved by conducting 

the following tests: free swell, sieve analysis, Atterberg’s limits, compaction and CBR tests.   

It was observed that soil stabilized with the combination of Quarry Dust and Cement 

mixture showed a significant improvement in strength parameters and a substantial decrease 

in the plasticity index and swelling potential since the mixes of the two additives act as a 

‘CementMortar’.   
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CHAPTHER ONE   

1.1 INTRODUCTION   

This chapter offers the background of the project, the problem statement, objectives of study, 

the justification of study and finally the scope of study including geographical scope, technical 

scope and time scope.    

1.2 BACKGROUND   

The construction of roads is one of the crucial areas in ensuring advanced economic growth, as 

it provides the dominant mode of freight and passenger transport worldwide. Roads therefore 

play an important role in the development of Uganda. A stable subgrade and properly draining 

pavement help produce a long-lasting pavement structure. It is a well-known fact that a 

construction is as strong as its foundations are. One of the most encountered issue on sites, 

especially road construction is the presence of highly cohesive soils, soils that are easily 

affected by the change of water content. (PhD students, 2017)   

Mbale- Manafwa Bridge collapsed due to the inferior soil quality of the soil and this paralysed 

business / trade, affected traffic and high costs to repair the structure was incurred.(Iga et al., 

2016)    

In Bududa district, a landslide buried three villages (Kubehwo,Namakansa,Nametsi) in 

Bumayoka sub-county killing over 400 and displacing an estimate of 5000 people.   

The main problems in clay are due to its undesirable properties such as low strength, high 

swelling capacity, low bearing capacity and high levels of instability when unsupported. (S. 

Jjuuko, 2011) Therefore, there is need to improve the engineering properties of such subgrade 

soils through a process known as soil stabilization so as to be able to achieve strong foundations 

for pavement construction. There are mechanical, chemical admixture and use of geosynthetics 

methods for soil stabilization(Lim et al., 2014).  According to (AL-Sakkaf, 2009), In chemical 

stabilization, the main categories of binders used for stabilizing soil are Portland cement, lime 

and bitumen. The stabilization of fine-grained soils, particularly clay is often achieved through 

the introduction of such chemical agents, mainly (Portland cement and hydrated lime) and more 

recently (polymers, sulfonated oils and resins) to the soil water medium which allows soil 

particle flocculation or aggregation and hence the development of a more coherent soil matrix 

with enhanced geomechanical properties (Ikeagwuani & Nwonu, 2019). However, these 

binders have been found to be quite expensive especially in the third world countries like  
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