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Brukernavn
Presentasjonsnotater
My name is xx Bridge Director - NPRA 
It’s a pleasure for me to give a lecture at this Congress about the most exciting road project in Norway –  and may be Europe - ever.
I will try to give you an brief overview and status, including some of our major challenges – the large fjord crossings. But also explane why we are doing this project. 
This is not an ordinary road project. In addition to high level engineering, it will require both political will, budgetary decisions and priorities.
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E39 Sulafjorden  16. januar 2017, med Runde i bakgrunnen






The Norwegian Parliament, called Stortinget, has a long-term goal to develop the E39 as an improved and continuous Coastal Highway Route between Kristiansand and Trondheim. This was confirmed by the Storting in June 2017 during the presentation and discussion of the National Transport Plan (NTP) for 2018–2029.
The route runs from Kristiansand in the south to Trondheim in the north, and is approximately 1100 km long. The route runs through six counties, and the cities of Stavanger, Bergen, Ålesund and Molde. Travel time today is around 21 hours, and road users need to use seven different ferry connections. The aim is to create an improved E39 without ferries, which will reduce travel time by half. The route will be almost 50 kilometres shorter. The reduction in travel time will be achieved by replacing ferries with bridges and tunnels, in addition to upgrading a number of road sections on land. Preliminary estimates show that the required investments and improvements will cost approximately NOK 340 billion
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This is Norway on 10 second
Rock carving World Heritage Site – made by hunters-gatherers up to 7.000 years ago. 
The only pre-historic monument in Norway
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\ The worlds longest..... -l

Leerdal tunnel (24,5 km)
Nordhordland bridge (1246 m end-anchored floating bridge)
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This is our basis level of tunnel and bridge engineering. Now we will also build on the expertise of the Norwegian offshore oil and gas industry and be an inspiring vision for how roads should be designed, built and maintained. Based on the recent development in offshore structure, focus on depth.



The current Route E39
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E39 Kristiansand-
Trondheim

nearly 1100 km, including
7 ferry connections

E39 ferry connection
Kristiansand-Hirtshals

Aalborg: The E39 joins the
E45 which continues to
Italy

Varied road standard
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The E39 route today includes crossing many fjords with ferrys - 7 fjords that are from 1650 to 5500 metres wide, and down to 1300 metres deep. It start in:
 
Spanning from 4 lanes highway near the biggest cities, to narrow road even with no yellow centre line in more rural areas 
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\ An improved and ferry free E39

 Open road 24/7
7 ferry connections removed

e Travel time reduced from 21
hours to 11 hours

* New solutions and new
competence =

- Similar bridge solutions have g
never been built before

« National Transport Plan 2018 -
2029

« Ambition confirmed

e Estimated cost of 45 billion
USD (340 billion NOK)
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The goal is safer four-lane motorways and two-or three-lane with railings in the middle.�Open roads are also social infrastructure – quality for people living in rural areas. 
In the urban areas; more public open space. In rural areas; an urgent need for more efficient transport, which can establish robust "clusters“. Travel time – 50 %
Every 4 years adopts The Parliament a new National Transport Plan for the next 12 years. 
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\ The National Transport Plan (NTP)
2018 - 2029

Presented in April 2017 Meld. St. 33

(2016-2017)

The goal is maintained: The E39 is to — T

Nasjonal transportplan 2018-2029

become a continuous route without
ferries

June 2017: Adopted by the Parliament
(Storting)

Strong focus on cost cutting
- Reductions possible as a result of
technological development
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Costs are still somewhat uncertain due to technological complexity, but substantial cost cuts are achievable
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Halsafjorden
Length Depth el dich .& }
S S >

~1 RONDHEIM

Romsdalsfiorden MOLDE TRYS

Halsafjorden 2 5-600 W&
Vartdalsfiorden ..~
Julsundet 1.6 5-600 = Ry 5
_ Nordﬁorden‘:- S E

Romsdalsﬂorden* 13 330

. Sognefjorden'f "l FORDE
Sulafjorden 3.8 500 S
Vartdalsfjorden 2.1 600 am\j
Nordfjorden 1.4 500 Bjomafjorden ~.E v
Sognefjorden 3.7 1250 Langenuen 3
Bjgrnafjorden 5 550 k- oknaforcen /4 .,7'
Langenuen 1.3 500 TR
Boknafjorden * 27 390

KRISTIANSAND

* = subsea tunnel
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Here is an overview over all the large fjord crossing; The width and depth for each fjord, including number of meter below sea level where we are planning a subsea rock tunnel
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\ Alternative solutions for the large
fjord crossings :

\

« Suspension bridge

* Floating bridge (combined
with suspension/cable-
stayed bridges)

/j
-

e Submerged floating tube
bridge (floating tunnel)

e Immersed tunnel/
subsea rock tunnel
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The challenging characteristics of these crossings require careful evaluation of possible alternatives. 
Start for the bottom: 

Subsea rock tunnel or a immersed tunnel, submerged floating tube bridge, floating bridge, suspension or cable stayed bridge have different features and the optimal solution must be evaluated for each crossing.
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\ Conceptual design - across the Sognefjord ™"

4 TS,
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It started with Conceptual design of crossing the Sognefjord: 
These characteristics have led to the development of interesting solutions, such as;  
One-span suspension bridge, with four lanes. 3.700 m span length
With anchoring in the mountains behind
End-anchored floating bridge  crossing on pontoons
Cable-stayed bridge on floating pontoons 
Floating bridge with tension-legs platforms (TLPs) in combination with a suspension bridge.
Submerged floating tube bridge 
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\ Sub Sea Rock Tunnel

Prefered solution on the
following crossings (known
technology, but streched):

« Boknafjorden (opening for
traffic in 2025 or 2026)

« Romsdalsfjorden

Tautra
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E39 Rogfast is the name given to the crossing of Boknafjorden and Kvitsøyfjorden north of Stavanger in the southwestern part of Norway with a sub-sea rock-tunnel.
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\ Single-span Suspension bridge

Prefered solution on the
following crossings
(proven technology):

e Julsundet
« Nordfjord
 Langenuen

Considered a viable
option on the following
crossings (new
technology):

Halsafjord
Vartdalsfjord
Sulafjord*

Sognefjord*
*span of approx. 3 km or wider
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The single-span suspension bridge is not a new concept. Well proven and prefered solution for long-span-crossings
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Considered a viable
option on the following
crossing:

« Sulafjorden
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One solution to reduce construction cost, is to reduce the lenght of the main span. Devide into several span.
400 m depth. Foundation: Concrete platform, Condeep
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\ Multi-span Suspension bridge with floating — *m™
towers

Considered a viable
option on the
following crossings:

e Halsafjord
« Vartdalsfjord
 Sulafjord
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Another solution are to put a tower on floating foundation. With a moring system or a tension leg platform. 
Both type of floaters is used in the oil industry offshore. It not possible in Sognefjord cause of depth
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\ Submerged Floating Tube Bridge

Considered a viable
option on the following
crossings:

« Sulafjorden

. Sognefiorden [T



Brukernavn
Presentasjonsnotater
If any problem with a long bridge span over the fjord. Its possible to use av FTB through the water.
Never built before. Two concrete tubes. Traffic inside. Pontoons on the surface or with tethers to the seabed
Or span from shore to shore, firmly tied up


End Anchored Floating Bridge

Considered a viable option
on the following crossings:

« Halsafjorden
e Bjornafjorden
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And then over to a more common structure, end-anchored floating bridge. Two already on E39 today,
Howewer only 1.2 km 
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\ Side Anchored Floating bridge

Considered a viable
option on the following
crossings:

« Halsafjorden
e Bjornafjorden
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» Large positiv Socio-Ecomonic impact

e Big influencer of Regional
Development

« Redefining housing and labour
markets along the Route through
increased mobility for users

« Will be a “Gamechanger”




The Coastal Highway Route E39

Environmental data

27.03.2019

\ On-going investigations

Ground assessment
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Risk of ship collision

o Torvikbukt:

@ CELEBRITY ECLIPSE

I Passengees Shp
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\ Environment

e Major construction-related impact in a
vulnerable coastal landscape

 Emissions of greenhouse gases are to
be cut

» Emissions over a 40-year period will be
almost the same as for today’s E39 -
despite strong increase in traffic volumes

e Underlying parameters are constantly
changing; new energy sources
exploited

» Electricity, biofuels and hydrogen

« Calculations are based on today’s
vehicles, ferries etc.
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The environmental demands are high.
 
In addition; cultural heritage, outdoor recreation and also wild animals�Conflict potential could be high. Needs for avoiding,  mitigating or compensating action.
The governmental architecture strategy is a requirement for the design




…but challanging…and valueable..
The construction of roads and bridges is major intervention in the beautiful and vulnarable landskape and nature and has to carried out of Western Norway. And has to be carried out with greatest possible consideration and care
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https://www.youtube.com/watch?v=FD9OJKIr54s
https://www.youtube.com/watch?v=FD9OJKIr54s
https://www.youtube.com/watch?v=trwd3AhJJB0
https://www.youtube.com/watch?v=FD9OJKIr54s
https://www.youtube.com/watch?v=FD9OJKIr54s
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37 billion Euro (NOK 340 billion) incl. VAT
Initial estimate € 16 billion (NOK 150 billion
The extent of the project has increased to include improved road standard with higher speeds etc.
Potential for road toll collection: 12 billion Euro (NOK 110 billion)
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