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THE PROJECT’s INSTITUTIONAL FRAME
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• Legal Grounds:Bilateral Agreements between Spain and Morocco (24 Oct 1980 &                  
29 Sept 1989)

• Objective: The study in common by the parties of a fixed link Europe-Africa
across the Strait of Gibraltar

• Authority: The Intergovernmental Joint Committee for the Strait Link Project

• Agencies: Two state owned agencies, SECEG (Madrid) and SNED (Rabat)

• Role of Agencies: Development of studies in accordance with Working Plans approved by 
the Joint Committee

• Ongoing Working Plan: Time terms 2004-2006. Objective: Feasibility Report (updating)

“Sociedad española de estudios para la comunicación fija del Estrecho de Gibraltar” (SECEG) and “Société Nationale d’Études du Détroit” (SNED)



ITA SUPPORT TO THE PROJECT
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• UN/ITA Open Session on the Gibraltar Strait Crossing. ITA World Tunnel Congress; 
Cairo; April, 1994

• Wokshop on Characterization of TBM for tunnelling flysches. Tarifa, 
February 1997

• Workshop on Costing of TBM-built tunnels. Rabat, April 1999

• Workshop on Systematic ground probing and treatment in 
mechanicanised tunnelling. Madrid, January 2005

• Workshop on Risk analysis and safety strategies in hazardous tunnelling. 
Rabat, 2006 (in preparation)



THE BRIDGE SOLUTION
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F.1. The Basic Alternative (1)
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The Basic Alternative (2)
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Connection
Works
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MAIN CHARACTERISTICS OF THE BASIC ALTERNATIVE (1)
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• Function.- A rail tunnel for conventional rail traffic, allowing ferrying of road vehicles on
shuttle trains between two terminals one at each shore of the Sraits.

• Route.- Follows the Sill of the Strait. Coast-to-coast distance: ~ 28 km; Max. water depth: ~ 300 m

•Length.- Distance between terminals: ~ 42 km.   Total tunnel length: 37.7 km.   Undersea tunnel 
length: 27.7 km

•Tunnel profile.- Data at deepest point:

Interval under study

Elevation, masl -400 -500

Water depth, m 300 300

Ground overburden, m 100 100

Distance from North portal, km 21.7 21.7

Maximum grade, 1/1,000 25 30

•Cross-section.- 2 one-track rail tunnels + 1 safety/service gallery



MAIN CHARACTERISTICS OF THE BASIC ALTERNATIVE (2)
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•Project Phases.- Phase 0. PILOT GALLERY (Undersea portion of safety/service gallery)

Phase 1. ONE-TUBE SERVICE (Follows shortly Phase 0)

Phase 2. TWO-TUBE SERVICE (Would follow decades after completion of
Phase 1, as required by traffic demand)



Lithology of the Units
of Flysch
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Marine Geological Campaigns
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Geological Map of the Strait of Gibraltar
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Schematic Geological Profile
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Experimental Works of Bolonia and Tarifa
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Experimental Shaft of Malabata
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Geotechnical Characteristics of Weak Flysches
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OBRA EXPERIMENTAL POZO BOLONIA (1) POZO MALABATA (3)

Litología Almarchal Arcilloso Almarchal Arcilloso Almarchal Margoso Beni Ider Margoso

Granulometría

<0.002 mm (%) 22.03 26.72 25

<0.06 mm (%) 88.3 90.09 73.89

<0.08 mm (%) 85

<2.00 mm (%) 93.57 ~ 100 ~ 100 100

Plasticidad

LL (%) 78 64 39 79

LP (%) 29 29 23 32

IP (%) 49 35 16 47

Estado natural

ω (%) 15.7 13.9 10.5 10.7

γ (kN/m3) 20.3 24.7 25.2 23.3

γd (kN/m3) 17.4 19.4 20.6 21.1

γs (kN/m3) 24.4 27.8 27.6 25.8

Módulo Deformación (4) P         D         G P         D         G

E (Mpa) 250 237.8  407.8  436.9 754.4  625.6  1189.3 650

Parámetros Resistentes  

qu (MPa) 0.42 0.43

A             B             C A             B             C A             B             C
c' (MPa)    (5) 0.106    0.117    0.148 0.196     0.254    0.290 0.200    0.340    0.420 0.200-0.350

ϕ' (º)    (5) 23          38            25 26         22         23 26         29         28 12-14

Permeabilidad

k (cm/s) 1.3 x 10-8 0.73 x 10-8

Presión de hinchamiento

sp (Mpa) 0.14 0.156 0.018 4.65

GALERIA TARIFA (2)



Laboratory Tests on Sands and Breccias
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c' (MPa) 0 0.059 0.216

ϕ' (º) 37.9 20 26

c' (MPa) 0 0.149 0.1

ϕ' (º) 37.8 17 13

sp (Mpa)

Corte 
directo

Tri
axial

qu (MPa) 

Permeabilidad

k (cm/s)

Presión de hinchamiento

MATERIAL                   
Campaña de sondeos 

Laboratorio

SO3 (%)

LL (%)

LP (%)

ENSAYO \ Nº de Muestras (5)

Granulometría

<0.002 mm

<0.06 mm

<0.08 mm

<2.00 mm

ARENAS BIOCLASTICAS 
(Bucentaur-97) 

CEDEX (1)

6

No plasticidad

No plasticidad

1

16

70

Parámetros Resistentes 

Composición Química

Estado natural

Plasticidad

IP (%)

γd (kN/m3)

γs (kN/m3)

CO3Ca (%)

ω (%)

58

0.11

27.6

10.1

19.1

No plasticidad

100

49

25

4.17 x 10-6

(6)

(7)

(8)

(9)

BRECHA ARCILLOSA
(Norskald-98)

CEDEX (2)

11

22

96

24

16.6

18.3

BRECHA ARCILLOSA
(Norskald-98)

GEOCONTROL (3)

(10)

14

41

82

99

26

0.184

0.94 x 10-8

27.6

2.44

0.07

2.20 x 10-8

2.13

76

85

17.1

18.2

27.7

45

29

BRECHA ARCILLOSA
(Norskald-98)

LPEE (4)

26

37

49

25

24

11.9

19.8

0.102

(11)

1.70 x 10-8

0.082



TRAFFIC FORECAST (1)
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TRAFFIC FORECAST (2)
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B.  Predictions


