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Summary: 
 

History tell us that well designed transportation link lead to boom for any society. If a link is well 
planned and executed according to the plan, railroad can work in parallel with highway routes/networks and 
to be the gates of the development and growth. Transportation link connect two or more cities and ensure 
that employment, industries, and development follow. All the related items during the design will make up a 
safe link. Modern transportation links are known for their high capacity, efficiency, and planned 
construction. These links are very important for the growth of a region and open new trade routes. The main 
objective of this thesis is to check if it is feasible to design and construct transportation link connects 
between the Greater Cairo Region and Marsa-Matrouh passing by Qattara Depression through the western 
desert.

 





 

i 
 

ACKNOWLEDGEMENTS 

 

First of all, I thank Allah for all the blessings, he bestowed on me and continues to 
bestow on me.  
It is with sincere gratitude and pleasure that the author express his profound 
acknowledgement to his supervisor: Prof. Laila Salah El Din Radwan and Dr. Dalia Gala 
Said, who had been most gracious, diligent, and resourceful in their efforts to accomplish this 
study and write up this thesis. Their valuable support and guidance throughout the completion 
of this research has been invaluable. Their wise recommendation always resulted in the 
enhancement of the quality of this thesis. They gave the author their time, efforts, and 
patience which are highly appreciated. The author is wishing them all pleasure. 

Finally, the author would also like to thank all teamwork especially his friends Eng. 
Amr Shalkamy, Eng. Mohamed Omar, Eng. Shokry Casper, Eng. Ayman Mohamed, and 
Eng. Sherif Omar for their efforts during the research. 

 

 

 

 

 

 

 

 

 

 

 

 





 

ii 
 

Dedication  

I present this work to whom who give me everything and doesn’t want anything.  

 

To my father  

 

For inspiring me, standing beside me, and teaching me how to be full of confidence  

   

To my mother  

 

The candle for my life 

 

To my wife  

 

For encouraging me with full of power 

 

To my son & daughter and sisters 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 





 

iii 
 

TABLE OF CONTENT 

 
CHAPTER ONE ........................................................................................................................ 1 

1.  INTRODUCITON .............................................................................................................. 1 

  Background ................................................................................................................. 1 

  Problem statement ....................................................................................................... 1 

  Research Objective ...................................................................................................... 1 

  Research Methodology ................................................................................................ 2 

  Data Inputs ...................................................................................................................... 2 

  Study Approach ............................................................................................................... 2 

  Thesis Organization ......................................................................................................... 2 

CHAPTER TWO ....................................................................................................................... 4 

2.  Literature Review ............................................................................................................... 4 

  Introduction ................................................................................................................. 4 

  Existing Situation along the Corridor .......................................................................... 4 

  Cairo region ..................................................................................................................... 6 

  Impact of Urbanization ................................................................................................... 7 

  Administration and Centralization .................................................................................. 8 

  Symptoms of Greater Cairo Decline................................................................................ 8 

  Government interventions .............................................................................................. 8 

  Qattara Depression ....................................................................................................... 10 

  Marsa Matrouh ............................................................................................................. 11 

  Existing highway along the Corridor ............................................................................. 13 

  Definition and benefits .............................................................................................. 14 

  Feasibility Study Definition ........................................................................................... 14 

  Railway and Highway Definition ................................................................................... 14 

  Background Studies................................................................................................... 15 

CHAPTER THREE ................................................................................................................. 18 

3.  methodology ..................................................................................................................... 18 

  Introduction ............................................................................................................... 18 

  Identifying Existing Alignment Alternatives .................................................................. 18 

  Generating Alignment Alternative ................................................................................ 18 

  Comparison Analysis ..................................................................................................... 19 

  Select best alternative .................................................................................................. 19 

  GIS analysis .................................................................................................................... 21 

  Data Collection .............................................................................................................. 25 

  Data Input ..................................................................................................................... 25 



 

iv 
 

  Route identification ...................................................................................................... 25 

  Feasibility Study Process ............................................................................................... 25 

CHAPTER FOUR .................................................................................................................... 29 

4.  route selection ................................................................................................................... 29 

  Introduction ............................................................................................................... 29 

  Methodology for route selection ............................................................................... 29 

  Software ........................................................................................................................ 29 

  Data Collection .............................................................................................................. 29 

  Data Input ..................................................................................................................... 31 

  Route Identifications ................................................................................................. 31 

  Surface Slope Tool ......................................................................................................... 32 

  Reclassify Tool ............................................................................................................... 33 

  Weighting Tool .............................................................................................................. 34 

  Cost Distance Tool ......................................................................................................... 35 

  Cost Distance Tool ......................................................................................................... 35 

  Summary ................................................................................................................... 37 

CHAPTER FIVE ..................................................................................................................... 38 

5.  Feasibility study ................................................................................................................ 38 

  Introduction ............................................................................................................... 38 

  Review of current situation ....................................................................................... 38 

  Analysis of Transport in Egypt ................................................................................. 39 

  Transport Demand and Supply ..................................................................................... 39 

  Review of Rural Organization along the Corridor .................................................... 41 

  Main Rural and Socio Economic Aspects ...................................................................... 41 

  Transport Aspects ......................................................................................................... 41 

  Road Infrastructure ....................................................................................................... 42 

  Public Transport via Bus and Microbus ......................................................................... 42 

  The Original Mass Transit System‐ Traffic Forecasts .................................................... 42 

  The New Mass Transit System‐ Technical Solutions ..................................................... 42 

  Environmental Aspects ................................................................................................. 42 

  Demand forecasting ................................................................................................... 43 

  Misr National Transport Model (MNaM) ...................................................................... 43 

  The Passenger Trip Model ............................................................................................. 46 

  The Cargo Model ........................................................................................................... 47 

  Methodology for the Current Study .......................................................................... 49 

  Future Demand .......................................................................................................... 49 

  Scope of Feasibility Study ......................................................................................... 50 



 

v 
 

  Project description ........................................................................................................ 50 

  Project objectives .......................................................................................................... 51 

  Project costs and revenues ........................................................................................... 51 

  Financial analysis ........................................................................................................... 51 

  Economic analysis ......................................................................................................... 78 

  Risk analysis .................................................................................................................. 81 

  Proposed Technical Solution ..................................................................................... 82 

  Comparison of Modes ................................................................................................... 82 

  Average Commercial Speed .......................................................................................... 84 

  Advantages/disadvantages at varying levels of demand .............................................. 84 

  Overall Speed/Journey Time Requirement ................................................................... 85 

  Street‐running or segregation ....................................................................................... 85 

  Conclusion ..................................................................................................................... 86 

  Functional Specification ........................................................................................ 86 

  Vehicle capacities and service frequency ..................................................................... 86 

  Analysis of Technical Characteristics of Suggested Technology ......................... 86 

  Summary of Technical Specification ............................................................................. 86 

  Options for Private Sector Involvement ................................................................ 86 

  The Recommended Option to the Railway Link ............................................................ 87 

  The Recommended Split of Risks and Tasks between the Public and the Private Sector
  87 

  The Necessary Steps to Implement the Project as a PPP ............................................. 89 

CHAPTER SIX ........................................................................................................................ 91 

6.   Conclusions and Recommendations ................................................................................. 91 

  Conclusions ............................................................................................................... 91 

  Recommendations for Future Research .................................................................... 91 

7.  REFERENCES ................................................................................................................. 92 

 

 

  


