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History tell us that well designed transportation link lead to boom for any society. If a link is well
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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.






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.






Dedication

| 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






TABLE OF CONTENT

CHAPTER ONE ...ttt ettt et e st e e sate e e eateesbee e eabeeeaeeas 1
1. INTRODUCITON ....coottitiieie ettt ettt ettt e st sttt e s b st eebeesbeesaees 1
L1, Back@round .....c..coouooiiiiiiiiiiiiiece ettt 1

| DR o (0] o) (35 ] 2 11S) .4 13| P 1
1.3, ReESEAICH ODJECHIVE....eiiiiiiciiiciiie ettt ettt e sre e e ere e e re e e treesarae e saraeesssaesssneesnnes 1
1.4.  Research MethodolOZY .........ccovieiiiriieeiieiieieeeese ettt 2
1.4.1. DF = o] U1 £ OO PP PP PPPPPPTRRRRPPINE 2
14.2. STUAY APPIOACI ..ottt ettt ettt et sa e st beesbae e sarae e 2
1.4.3. BT O 14 T a1 =Y d o o R 2
CHAPTER TWO ...ttt ettt et et e et eeat e e et e eaeesmteenneenseesaeans 4
2. LItErature REVIEW ...c.ceeciiiiiieiiieiieieeetie ettt ettt ee et steesseesnseense e saeesseenseeseennsennsas 4
2 DR 0113 (o1 1817 5 o ) s USSR 4
2.2.  Existing Situation along the Corridor............ccoviiriiiiiriieeie e 4
2.2.1. L6 1o ==4T] o T PP PSP PP PP PPPOPPPPON 6
2.2.2, IMPact Of Urbanization ........cccccuieiiieiiiie et e e e e e e e s srr e e e s e naeeeeeanes 7
2.2.3. Administration and Centralization .........cccceeeierieininicece e 8
2.2.4, Symptoms of Greater Cairo DECHNE.......c.uivviiiiieeeee e 8
2.2.5. Government iNterventioNS.........cciviiiiiiiiii 8
2.2.6. Qattara DEPIrESSION ..ccuuvvieiiiiiee ettt ettt e e e st e e s s bbe e e s snbe e e e s b aae e s sbaeeesennreas 10
2.2.7. Marsa IMAtrOUR .....coueieiiiece ettt s 11
2.2.8. Existing highway along the Corridor ... e 13

2.3, Definition and Benefits........cccccuieeieriiiciieierieee et 14
2.3.1. Feasibility Study Definition .........ceeiiiiiieiiiiiee et e e e e e aee e 14
2.3.2. Railway and Highway Definition ..o e 14

2.4,  Background StUAIeSs.........cccovueiiiiiiieiieciieie ettt ettt eeneeanes 15
CHAPTER THREE ...ttt ettt ettt e s nae e saes 18
T 411511 1 1o T (0] (o7 oS PPR 18
3.1, INEOAUCTION ..ttt ettt st et e et eeeas 18
3.1.1. Identifying Existing Alignment ARRErNatives.........cccoviieiniiiniiiiiiiceec e 18
3.1.2. Generating Alignment ARREINAtIVE .......cccueei i e 18
3.1.3. COMPATISON ANAIYSIS .vveeeeeeirieeiteeree et e esee st e e stree s teeesateesteeesseeesaeeeseeessseeeseeenssnenns 19
3.1.4.  Select Best alternNative .....c.ccoceieriecienieeeeeece e e 19
3.1.5. GIS @NAIYSIS. ettt ettt ettt et sttt e et e e abe e e beesbaeeeabeesbaeenns 21
3.1.6. Data CollECLION c..oviiiieeieet e e e e 25
3.1.7. Data INPUL e e e e e e e e e e e e e e aaeaaaaaeaaaaaraaeanes 25



3.1.8. 0oV =l o L= aku] {lor=) 4 o) RN 25

3.1.9. FEasibility StUAY PrOCESS .....uviiciieeiee ettt ettt e e st e e rae e st e e snne e snneeens 25
CHAPTER FOUR.....ceoiee ettt et ettt e st e et e e eate e sbae e 29
I (011 TeT<] (<o 10 o R RSRR 29

4.1, INEOAUCTION ...ttt ettt 29
4.2. Methodology for route SEIECHION .......cc.coeevuiriiiiniiiieiceetceee e 29

4.2.1. SOTEWAIE et ettt e b et et e e b e e hbe e st e e s eate e sbeeeneeesareean 29

4.2.2. Data ColBCTION ..ottt ettt et ettt e st e e bt e s b e s nee e 29

4.2.3. D E = N o] o U SO PP PP PRI 31

4.3.  Route IdentifiCations ........c..cccouevierieiiiiiiiiiieicteeeeeeeeee e 31

4.3.1. SUIfACE SIOPE TOO..uiiiiiiiiie et s e e e s be e e s ssabee e e ssabeaaaenans 32

4.3.2. RECIASSITY TOO .. .eiiiiie ettt ettt e s aae e 33

4.3.3. LAV TT =4 o A a4 e Yo PPNt 34

43.4. COSt DISTANCE TOO..cniiiiiiieeiee ettt ettt et e st e et e e sabe e eabeesebeeaas 35

4.3.5. COSt DISTANCE TOO e iieiiiiiieiiieete ettt sttt e st te e e be e e sabe e sabeeenaaeanas 35

S 111010 0¥ o7 RS PPRT 37
CHAPTER FIVE .ttt ettt et ettt e bt e st e e 38
R TR ST T 01 7 1 e PP 38

5.1 INrOQUCLION ..eeiiiiiiiiiciiiiieitet ettt 38

5.2.  Review of current SitUAtION .........c.eerieieieicieeieerie et eae e e 38

5.3.  Analysis of Transport in EGYPL ......cccveiiciiiiiiiiciie ettt e 39

5.3.1. Transport DemMand and SUPPIY «.eeeeeeciriee et e erre e e nraee e 39

5.4. Review of Rural Organization along the Corridor.........cccccvvevvieeviieercrieeniie e, 41

5.4.1. Main Rural and SOCIO ECONOMIC ASPECES ....eevuvieiriieiiiieinieeniee et esiee et sibee e e siee e 41

5.4.2. R 101 o Lo T ANy o=t £SO PPPRROSRN 41

5.4.3. ROAA INFrastrUCTUIE ...cviiiieeieieecese ettt 42

5.4.4. Public Transport via Bus and MiICrobUS..........c.ceiriiiiiiiiniieniee et 42

5.4.5. The Original Mass Transit System- Traffic FOrecasts ........cccovcevvviierveercereicieeeee e 42

5.4.6. The New Mass Transit System- Technical SOIUtIONS .........ccccvveeeeiciiei e, 42

5.4.7. ENVIroNmMENTal ASPECES ....uveiiieciiiee ettt ettt e et e e e stte e e e earaee s eeabaeeessabaeeesensraeeeeans 42

5.5, Demand fOreCasting........cccoieieriirieriniinieniee ettt e 43

5.5.1. Misr National Transport Model (MNaM) ........cocciieeiiiiiie e e 43

5.5.2. The Passenger Trip MOUEl.. ... ittt e s sae e e s araeeeeaes 46

5.5.3. The Cargo IMOME.......iiiiieiiiee ettt ettt st e st e bt e e st e e s sbe e s aaeesaeas 47

5.6.  Methodology for the Current StUAY ........cccoeviiiiiiciiiiieiiece e 49

5.7.  Future Demand..........cccoocieeiieiiieniieeie ettt nnees 49

5.8.  Scope of Feasibility StUAY.......ccvvviiiriiiiciieiiiie ettt e seree e eenee s 50



5.8.1. o =Totdle [T T o 4o o ISR 50

5.8.2. o oY1=t o] o T =T £ 7SS 51
5.8.3. Project COStS @Nd rEVENUES ....cc.vviiiiiiiiee s ciiee s eitee e este e e s sste e e s ssateee s ssabaeessssaaeeeessraeessnns 51
5.8.4. FINANCIAl @N@lYSIS.ccuuiiiiiiiiie ettt et st ettt e e 51
5.8.5. oo TaToT o[ Tol=Ta T | 1Y A USSR 78
5.8.6. RISK @NAIYSIS ..euviiieeiiee ettt ettt e e et e e e s ebe e e e s etbe e e e e abbaeessnnbeeeeenreaeeanns 81

5.9.  Proposed Technical SOIULION........cc.coiiiiriiiiniiieicece e 82
5.9.1. ComMPAriSON OFf IMOAES .....cciiiiiee ettt e e e e e e e e rabr e e e s bae e e s sraeeeeennres 82
5.9.2. Average Commercial SPEEU .......cuuiiciiieie e 84
5.9.3. Advantages/disadvantages at varying levels of demand...........ccccceverivrcirnennneeciennnn, 84
5.9.4. Overall Speed/Journey Time REQUIrEMENT......ccceveeviireeeerieseeeee et 85
5.9.5. Street-running Or SEEIrEZatiON......iuuiiiiiiiiiicriecrire e s ee e s s e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeesaeeeaeenees 85
5.9.6. (00T Tol (V1] e o PP PP RPPR 86
5.10.  Functional Specification ..........c.cccceriiriirieniinieienieieceee e 86
5.10.1. Vehicle capacities and service freQUENCY ........cccveeeeiiiieee ettt e e eeiree e 86
5.11.  Analysis of Technical Characteristics of Suggested Technology ............c..c......... 86
5.11.1.  Summary of Technical SPeCIfiCation .........cccueiieeiiiieiiiiee e e 86
5.12.  Options for Private Sector Involvement ..........c.ccoceeviineeiiininiininicniecneccee 86
5.12.1. The Recommended Option to the Railway LinK.........ccceeeeiiiiiieciiiee e, 87
5.12.2. The Recommended Split of Risks and Tasks between the Public and the Private Sector

87

5.12.3. The Necessary Steps to Implement the Project as @ PPP ........cccvvevcieevvveeiiecccee e 89
CHAPTER SIX ..ottt ettt e e ettt e e e sttb e e e e sstaaeeessssbaaeesssssaeessssseseeanssaeesansssaenns 91
.6 Conclusions and Recommendations............cccueervieeeiieriiieenieeeieeesieeeieeesreeesreeseneesnees 91
6.1, CONCIUSIONS ..ottt ettt sttt et s ebe e 91
6.2. Recommendations for Future Research ...........ccccoooviiiiiiiiiiiiiiiece e 91
7. REFERENCES ...ttt ettt et e st s e sebe e ssta e e sstaeestbeesnsseesssaeessseesnnes 92



