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Abstract 

Geotechnical engineers face various problems while designing clay foundations due to low 

shearing strength, low bearing capacity and excessive settlement. So, they overcome that with 

different engineering works but in this project, I chose sisal fibers to improve the parameters of 

the soil, this method is cost effective and environmentally friendly. Clay samples were taken from 

Nanguddi village, Busitema subcounty, Busia district. The sisal fibers were obtained from Shaule 

village in Busitema sub-county and were used for reinforcement. The sisal fibers were treated with 

benzoylation treatment and its strength tested.  To review the engineering properties of the soil, 

various laboratory tests were carried out like Atterberg limit tests, natural moisture content, particle 

size distribution, specific gravity, Standard Proctor compaction test. The sisal fibers were chopped 

into different fiber length of 0.0 cm, 0.3 cm, 1.0 cm, 1.7 cm and 2.0 cm and varied in different 

percentages of 0.5%, 0.9%, 1.8% and 2.6% and 3.0% by weight of soil samples and they were 

randomly distributed and compacted to the maximum dry density at the optimum moisture content. 

The effect of fiber addition on the soil was evaluated by performing an undrained unconsolidated 

triaxial shear test. The results indicate that with a fiber length of 1.1cm and content of 2.1%, sisal 

fiber-reinforced clay is 49.5% stronger than nonreinforced clay. The results of these tests have 

clearly shown a significant improvement in the failure deviator stress and undrained shear strength 

of the studied soil. It can be concluded that sisal fiber can be considered as a good earth 

reinforcement material 

Key words: clay, sisal fiber, Atterberg limit, particle size distribution, standard proctor compaction 

unconsolidated undrained triaxial shear. 
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CHAPTER 1 : INTRODUCTION 

This chapter includes the following; background of the study, statement of the problem, 

significance of the study, objectives of the study, the justification and scope of the study. 

1.1 Background 

The construction of buildings and other civil structures on soft or soft soil is very risky 

geotechnically because such soil is prone to differential settlement, low shear strength and high 

compressibility. Improving soil bearing capacity can be accomplished by various soil 

improvement techniques such as soil stabilization, application of reinforced tillage techniques, 

among others. The reinforced tillage technique is considered an effective soil improvement method 

due to its cost savings, adaptability and regenerative properties. (Prabakar and Ramachandran, 

2002). 

Soil stabilization is the process of improving the strength, durability and workability of soil by 

enhancing the properties of its particles to become more resistible to loading and to become stable 

enough so it can be used for construction. So, to work with soils, we need to have proper 

knowledge about their properties and factors which affect their behavior. The process of soil 

stabilization helps to achieve the required properties in a soil needed for the construction work. 

(Astm and Drained, 2018) 

Different soil types have different settlement requirements and it is very expensive to completely 

replace the bottom layer. Well-designed foundations produce stress-strain states in the soil that are 

neither in the linear elastic range nor in the range normally associated with perfect ductility. Thus, 

in order to accurately predict the settlement under the support of the foundation on the ground, it 

is necessary to perform a more realistic analysis than the simple elastic analysis and to be able to 

compare settlement between the settlement for reinforced and unreinforced soil conditions. Soil 

reinforcement is the thing to look for in these cases as it improves the strength of the soil thereby 

increasing its bearing capacity, it is more economical in cost and energy to increase the soil bearing 

capacity than choosing to dig deep or rafting foundation, sometimes also used to prevent soil 

erosion or dust formation, is useful especially in dry weather (Asaduzzaman, Muhammad and 

Islam, 2014) 

The study of soil improvement is very important for the geotechnical engineer to support the soil 

and prevent it from bending under the loading of the structure of the building. Cement and lime 

often used as chemicals for the purpose of soil improvement, however as time passed the prices of 

these two materials increased, and the production of cement is pollutant to the environment, that’s 

why this research helped a lot in minimizing the excessive use of cement for engineering purposes. 

Al Mosawe et al., (2011) presented the results of improving soft clay soil (i.e. Kaolin) by 

compacted fly ash. The results show that there is a noticeable improving in the behavior of square 

footing settlement and California bearing capacity ratio (BCR) of (1.3) in average but also without 

controlling the initial settlement. It can be concluded from the above study that reinforcement can 
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