
i  

 

 
 

 

FACULTY OF ENGINEERING 

DEPARTMENT OF WATER RESOURCES ENGINEERING 

 
 

FINAL YEAR PROJECT REPORT 

 
RE-DESIGN AND CONSTRUCTION OF SHALLOW WELL DRILLING MACHINE 

 
BY 

 
NUMBER NAME REG N0 

1 KHAINZA MIRIAM ALBRIGHT BU/UP/2020/0369 

2 BAGUME ROGERS BU/UP/2020/0480 

3 NAKAYIZA DESIRE TAREMWA BU/UP/2020/0342 

4 MUGOYA SALIM BU/UP/2017/1517 

 
 

A final year project proposal submitted to the Department of Water Resources Engineering 

in partial fulfillment for the award of the Bachelor of Science in Wate Resources 

Engineering of Busitema University. 

SUPERVISORS: MR. LUBAALE SOLOMON AZARIUS  

22ND MAY,2024 



ii  

DECLARATION 

All the materials portrayed in this project proposal is original expect the citations and has never 

been submitted in for award of any degree, certificate or diploma to any university or institution 

of higher learning. 

 

 

 
 



iii  

APPROVAL 

This is to certify that the project proposal under the title “REDESIGN AND 

CONSTRUCTION OF A SHALLOW WELL DRILLING MACHINE” has been under 

the supervision and guidance of; 

 
Main supervisor: 

 

 
 



iv  

ACKNOWLEDGEMENT 

We express our heartfelt appreciation to the almighty God for granting us the gift of life and 

facilitating our academic accomplishments, being the ultimate provider of essential resources. 

We are indebted to our parents, brothers, sisters, relatives, classmates, friends and well-wishers 

who have supported us financially and through their pieces of advice and encouragement when 

we felt like quieting. 

Our sincere thanks go to our supervisor, Mr. Lubaale Solomon Azarius and Mr. Maseruka 

Benedicto, for his continuous guidance during the development of our proposal. We appreciate 

the attention and care he devoted to our progress. 

We also extend our sincere thanks to all our lecturers and non-teaching staff of Busitema 

University at the Faculty of Engineering, especially Department of Water Resources 

Engineering for equipping us with the necessary knowledge and skills that enable our academic 

excellence. 



v  

DEDICATION 

This report is devoted to our families and our supervisor, Mr. Lubaale Solomon Azarius and 

Mr. Maseruka Benedicto, who steadfastly endured the challenges of our hard work. We extend 

our profound gratitude, particularly to our cherished parents and our supervisor. May the 

Almighty shower you all with blessings, abundant rewards, and success in your respective 

endeavors. 



vi  

TABLE OF CONTENTS 

DECLARATION ......................................................................................................................................... ii 

APPROVAL .............................................................................................................................................. iii 

ACKNOWLEDGEMENT ............................................................................................................................ iv 

DEDICATION ............................................................................................................................................ v 

TABLE OF CONTENTS .............................................................................................................................. vi 

LIST OF FIGURES ........................................................................................................................... viii 

LIST OF TABLES ............................................................................................................................... ix 

LIST OF ACRONYMS ................................................................................................................................. x 

1.0 CHAPTER ONE: INTRODUCTION ....................................................................................................... 1 

1.1 BACKGROUND ................................................................................................................................... 1 

1.2 PROBLEM STATEMENT ...................................................................................................................... 2 

1.3 RE-DESIGN CONSIDERATIONS ........................................................................................................... 3 

1.4 JUSTIFICATION .................................................................................................................................. 4 

1.5 OBJECTIVES ....................................................................................................................................... 4 

1.5.1 Main objective ............................................................................................................................... 4 

1.5.2 SPECIFIC OBJECTIVES............................................................................................................... 4 

1.5 SIGNIFICANCE .................................................................................................................................... 4 

1.6 SCOPE OF STUDY ............................................................................................................................... 4 

2.0 CHAPTER TWO: LITERATURE REVIEW ............................................................................................... 5 

2.1 Wells .................................................................................................................................................. 5 

2.2 Shallow wells ..................................................................................................................................... 5 

2.3 Well construction methods ............................................................................................................... 5 

2.3.1 Digging ........................................................................................................................................... 6 

2.3.2 Boring ............................................................................................................................................. 6 

2.3.3 Driving ............................................................................................................................................ 6 

2.3.4 Jetting ............................................................................................................................................. 6 

2.3.5 Cable tool drilling ........................................................................................................................... 7 

2.3.6 Rotary drilling ................................................................................................................................. 7 

2.3.6.1 Direct Rotary Drilling ................................................................................................................... 8 

2.3.6.2 Reverse Rotary Drilling ................................................................................................................ 8 

2.4 DRILLING BITS .................................................................................................................................... 9 

2.4.1 CLASSIFICATION OF DRILLING BITS ................................................................................................ 9 

2.5 The Drill string ................................................................................................................................. 12 

2.6 DESIGN MACHINE STUDIES ............................................................................................................. 13 

2.6.1 RESEARCH GAP ............................................................................................................................. 17 



vii 

 

3.0 CHAPTER THREE: METHODOLOGY .............................................................................................. 18 

3.1 Design of machine ............................................................................................................................ 19 

3.2 Conceptual drawing ........................................................................................................................ 20 

3.3 DESIGN OF COMPONENTS .............................................................................................................. 20 

3.4 3D modelling and simulation .................................................................................................. 30 

3.5 To fabricate and test the drilling machine ...................................................................................... 30 

3.5.1 Components of the drill machine ............................................................................................ 31 

3.5.2 Material selection for the components ....................................................................................... 31 

3.5.3 Fabrication of the machine components ................................................................................. 33 

3.5.4 Assembly of various machine components ......................................................................... 33 

3.5.5 System Construction ............................................................................................................ 34 

3.6 Testing the performance of the drilling machine ................................................................... 34 

3.6.1 Efficiency .................................................................................................................................. 34 

3.6.2 Tests ..................................................................................................................................... 34 

3.7 To perform a cost benefit analysis of the system ................................................................... 34 

CHAPTER 4: RESULTS AND DISCUSSIONS .......................................................................................... 39 

4.1 Soil Shear Strength ...................................................................................................................... 39 

4.2 Penetration Test .......................................................................................................................... 40 

4.3 Swivel Leak Test .......................................................................................................................... 41 

4.4 Wheel Test. ................................................................................................................................. 41 

4.5 Wear Test .................................................................................................................................... 42 

4.6 Engine testing .............................................................................................................................. 42 

4.7 Machine Efficiency ...................................................................................................................... 43 

4.8 Payback period ................................................................................................................................ 44 

4.9 Return on Investments.................................................................................................................... 44 

CHAPTER FIVE: CONCLUSION AND RECOMMENDATIONS ................................................................ 46 

5.1 CONCLUSIONS ............................................................................................................................. 46 

5.2 RECOMMENDATIONS ................................................................................................................. 46 

REFERENCES ...................................................................................................................................... 48 

APPENDIX .......................................................................................................................................... 51 



viii  

LIST OF FIGURES 

Figure 1 showing cable tool drilling rig .................................................................................................. 7 

Figure 2 showing rotary drilling rig ........................................................................................................ 8 

Figure 3 : drag bits .................................................................................................................................. 9 

Figure 4 showing diamond bits ............................................................................................................. 10 

Figure 5 : roller bit ................................................................................................................................ 10 

Figure 6 Showing a frame work diagram .............................................................................................. 18 

Figure 7 showing schematic machine power transmission operation ................................................... 19 

Figure 8 showing the previous designed machine ................................................................................ 20 



ix  

 

LIST OF TABLES 

Table 1: showing the different advantages and limitations of different drill bit types .......................... 11 

Table 2 showing different drilling machine studies .............................................................................. 17 

Table 3 showing selection of belt.......................................................................................................... 27 

Table 4 BOQ ......................................................................................................................................... 36 

Table 5 showing material selection for drill bit .................................................................................... 51 

Table 6 showing material selection for frame ....................................................................................... 51 

Table 7 showing material selection for drill pipe .................................................................................. 52 



x  

LIST OF ACRONYMS 

WOB- weight on Bit 

 
RPM- Rotational speed of revolutions per minute 

UCS- unconfined comprehensive strength 

SDGs- sustainable development goals 

USD- United states Dollar 

NPV - Net present value 

PI- Probability index 

PSGDB-PSG Design Data book 


