71&71\F 3

Norwegian
Geotechnical Institute
yus@ngi.no

1. QAR

20194 93, 2ol W AF3 Aele] ek ot olZet AL 10071A1E AT Lotk wA) otk
(CG/LA Intrastructure, 2019). 1 2 A9 207 Z2AEL v} 7 13} Zow, of7|of 290 Z2AEV]} o7&
RIS Qleh, 7% 71 Ao Yt SRAER 25e W on ZREs} 9 W oSt A2 TEa ol
ZZ 2o A= TAo] o -2 9o E39 o2t I gA] TZAE | LA 0] BA L Kristiansand2} Trondheim
Kole] 87e] T7H el b AU Al E9A Buolit H4] Ei A ek Aste] 7)o 2sg Au s
5= Aot} =2 9o] T =& U] AE X|E(Western Region of the Norwegian Public Roads Administration)
L e 203 e meas ool eolt we 74e] By AES S| Sl U] A A sRe
Aol A, FH 2 2=E(Sognefjord) B B AE 2= AFsIelch o] @49 44& 130018, A=
37001 & o]t}
ejalol ZRAES AT s Aolv, keaelol b 4 A 14T} AR vt
of 3R EES TEASY B SA} SasIS vekn qltt, of Ao 2%
BREEg 224 6] e R Hed el 284 ol oiet ARAel BAIS St Aol
2 34 7]8Eo] Fofdt 7kt T A “Think Tank” An]UE 7Zskich o] Al
oAl 554 Bd, 554 weg, d4a 2 ojagh tiehe] 2ol tiaiAl =9 E9lar, o] AY2 2010 o159

N

Hl
=L

36 XGEE

= xjorg2t



AREI). AUl Ssto] Aloke tiokal the A& ofolciolo] thaf TRAE “Lgo] FART, A AR ARG
9 A3 2700 digt ol @A) AT e,

B 717N B 2A)A SaaE Ye-e ackidon, B ZraEs) Aty olojx Had g o
TAR W A 5L el

(H 1) 98, QAo 2 XISs6H X1 F2ks EF 20 1=z} T2MIE(CG/LA Intrastructure, 2019)

Va‘ue (USD SH]

E39 Rogfast Sub-Sea Road-Tunnel (Coastal Constructionin Highways, Bridges &

1 Highway) Morwegian Public Roads Administration Norway Progress T 1950
2 New Vasco da Gama Terminal, Port of Sines  Ports of Sines and the Algarve Authority Portugal Procurement  Ports & Logistics T0B.4
3 Cargo Sous Terrain Cargo Sous Terrain(CST) Switzerland Planning Ports & Logistics 30,000
4 3.6GW Dogger Bank Wind Farm SSE Renewables, Equinor United Kingdom Awarded Energy - Renewable 11,200
5 Madrid Nuevo Norte BBVA Spain Planning Urban 7,900
6 |Fehmarn Belt Fixed Link Hln_lstry of Transport (Schleswig-Hol- Denmark, Planning Highways, Bridges & 7,400
stein) Germany Tunnels
7 Lower Thames Crossing Highways England United Kingdom Feasibility ?L?:::T;S Bt 6,830
Ministry of Economic Affairs and
. . Communications (Estonia), Ministry of Estonia, Latvia, .
8 [alEdia Transport (Latvia). Ministry of Transport Lithuania RG] L
and Communications (Lithuania)
9 Expansion of Terminal XXI Ports of Sines and the Algarve Authority Portugal Planning Ports & Logistics 601.7
10 Istanbul Metro Project I City of Istanbul Turkey Procurement  Urban Mass Transit 451.8
1 Sweden Eastlink Project Swedish Transport Administration Sweden Planning Rail - HSR 5,900
12 Port of Valencia Container Terminal 4 Valencia Port Authority (APV) Spain Procurement  Ports & Logistics 1,350
13 SuedOstLink TenneT Germany Design Energy - Transmission 1100
14 Hegyeshalom-Bezenye Project EON SE, FAKT AG Hungary Planning Urban 1.000
15 Stockholm Arlanda Airport Pier G Swedavia Sweden Design Aviation 60D
16 Pallas Nuclear Reactor PALLAS Netherlands Design Social Infrastructure 550.1
17 175MW Weesow-Willmersdorf Solar Park EnBW Bermany Planning Energy - Renewable 350
} . The Ministry of Infrastructure and the } .
18 Port Olvia Concession Ukrainian Sea Part Authority Ukraine Procurement  Ports & Logistics 216
19 Jordan Schools Facilities Management PPP Ministry of Education Jordan Planning Social Infrastructure 45.9
P . Bane NOR, Norwegian Public Roads .
20 Ringerike Line and E16 highway Administration Norway Procurement  Transport - Mixed 3524
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Themes Actions
Safety Acceptable risk of:
- Loss of lives
- Loss of construction

- Loss of ships

Which extreme load situations should be considered

Impact of climatic changes

Road standards etc. Separate pedestrian/cyclist lanes

Height of sailing clearance

Studies of pontoon road spiral and movable floating sections

Special studies Ship impact studies and ship sailing paths
Special studies

Statistical and dynamic analysis and preliminary design to check for
constructability and main dimensions

Special studies Overall construction and installation methods
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Themes Actions
Safety Acceptable risk of:

- Loss of lives

- Loss of construction

- Loss of ships

Which extreme load situations should be considered

Fire and explosions

Road standard etc. | Separate pedestrian/cyclist lane

Width of ships passage

Turn back possibility in single tunnels

Accepted tunnel cross sections for single and double tunnel

Studies Ship impact studies and ship sailing paths

Studies Statistical and dynamic analysis and preliminary design to check for
constructability and main dimensions

Studies Overall construction and installation methods
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Bridge type Alternative

Floating bridge High level, on pontoons, shore anchored only, mid-fjord
ships passage

Floating bridge Shore anchored, high level bridge near shore for ships
passage

Floating bridge Combined with submerged floating tunnel as ships passage

Submerged floating tunnel | Two parallel cross connected tubes in horizontal curve with
surface pontoons

Submerged floating tunnel | Single tube in horizontal curve with surface pontoons and
horizontal anchor cables to shore

Suspension bridge type Single span across the fjord

Suspension bridge type Foundations on pontoons, shortening the span
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1. Norwegian Public Roads Administration (2011), A feasability study — How to cross the wide and deep Sognefjord, Norwegian
Public Roads Administration — Western Region, March 2011,

2. CG/LA Intrastructure (2019), 2019 Top 100 Strategic Infrastructure Projects, Europe, Eurasia and the Southern & Eastern
Mediterranean, CG/LA INFRASTRUCTURE | CG—LA.COM,
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