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Introduction to Aas-Jakobsen ïBridge department

Askøy Bridge , NorwayChacao Bridge , Chile

Hardanger Bridge , Norway

Bjørna fjord en Bridge , Norway
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Key Data

Highly skilled

5% Ph.D. / 70 % M.Sc.

15 % B.Sc.

Turnover: 

600 MNOK / 70M ú(16) 

Owners: Employees

Main office: Oslo (140), Norway

Trondheim (35), Bangkok (70)

BØMLA Bridge
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Company structure

Bridge department

Infrastructure department

Building department

Marine department

Stonecutters. HK, checking team

Nordhordaland 

bridge

Industrial Ring Road, 

Bangkok

Storda and Bømla bridge
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Bridge experience

Cantilever

Floating

Network

Suspension

Cable stayed

Brandangersundet, Norway

Nordhordalandsbrua, Norway

Raftsundet, Norway
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Å Location: Chile

Å Spans: 1155m + 1055m

Å Pylon height: 157m-199 m

Å Girder Dimension: 23.8m x 3.27m.

Å Deck elevation: 50m

Å U_10min_100y = 42.5 m/s

Å Flutter criteria: 63.5 m/s

Chacao bridge - Chile
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Canakkale ïIndependent Design Verification

Main span: 2023m 

Total length of bridge deck: 3563m

Approcah bridges: 365m(Europe) + 680m (Asia)

Tower height: 318m

Navigational channel: 1600m x 70m

Design code: Eurocode + lokale krav

Opening: 2023
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The E39 project ïand its major bridges
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Norway and the E39

10%

50%

E39: 1100km. Today: Ferry, 21h

Ferry-free => 11h    ===Č Save 10h!

Oil

Fish

40%
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E39 ïCriteria and challenges

E39 ï1100km highway with speed limit110km/h

7 large fjord crossings 

Properties:
ï Width:  2-7.5 km

ï Depths:  300-1300 m

ï Different climate with varying intensity

Å Wave

Å Wind

Å Current

ï Some fjords have large vessel traffic

Å Navigational channel needed, typical (dep. on type of 

vessels)

ï Today: low traffic volume, but will increase significantly when 

E39 is finalized

ï Designed for 100y lifetime:

Å Typical mean wind speed at deck level : 40m/s 

Å Gust speed:  54 m/s

Å Some of the floating concepts shall withstand 10m high 

buildings.
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Bridge crossings ïsummary (Fjord width and depth)

Møreaksen

Hordfast

Rogfast

Hafast
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E39 ïBoknafjorden (Rogfast)

27km long tunnel. Twin tube with profile T10.5.

Estimated cost 16.8 billion NOK

Rated as the most profitable infra structure project in Norway

Approved in Parliament in May 2017
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E39 ïLangenuen (Hordfast)

Å Suspension bridge with main span of approx. 1600m

Å Bridge needed to access Bjørnafjorden 

Å Currently investigating concepts. Tech Status unknown.
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E39 ïBjørnafjorden (Hordfast)
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E39 Sognefjorden

Å Fjord width 3800m. 1300m deep fjord. Difficult to 

cross.

Å Project in concept phase.

Å If built it will most likely be the last large bridge 

structure on E39
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E39 - Nordfjorden

Å Concept most likely Suspension bridge.

Main span 1600m
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E39 ïVartdalsfjorden (Hafast)

This bridge is needed to access Sulafjorden.

Concept development onging:

- Suspension brdige: Main span: 2250m. Double deck

- TLP

- Floating

Wind and wave measurements ongoing
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E39 - Sulafjorden ïseveral concepts. Here, two is 

shown. (Hafast) 

Main span: 2800m
Pylon height: 400m
Twin -box: 12+9+16m

Main span: 2x2050m
Pylon height incl GBS: 734m
Depth: 450m
Twin -box: 16+11+16m
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E39 Julsundet / Romsdalsfjorden (Møreaksen)

Suspension bridge crossing Julsundet.

Main span: ca1625m

Bridge girder: ca 32m x 4m

15km tunnel under Romsdalsfjorden

Estimated cost for project 16 billion NOK

NPRA has concluded on the design.

Wind measurements at site ongoing.
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E39 Halsafjorden

Multispan suspension bridge, same principles as 

Bjørnafjorden.

Main span: 2x1200m

Navigational channel: 55m+

Water depth: approx. 500m

Bridge girder: approx. 30m x 4m

Wind and wave measurements at site ongoing

Concept development currently ongoing
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Bjørnafjorden concepts
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Bjørnafjorden

5 km

Wave
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Typical environmental loads

Wind at deck level (1 hour mean): 

1y: 27.1 m/s

100y : 37.2 m/s Iu  = 14 % (Parallell: 17% - 30%)

Wind driven wave:

1y : Hs : 0.8 ï1.5 m / Tp = 4.0 ï5.3 s

100y: Hs : 1.5 ï2.8 m / Tp = 5.0 ï6.6 s

Swell:

1y : Hs : 0.18 ï0.26 m / Tp = 6 ï20 s

100y: Hs : 0.28 ï0.40 m / Tp = 6 ï20 s

Current (0-15m):

1y: 1.00 m/s

100y: 1.40 m/s

Typical weather 
window for inst. in North 
sea: H s < 2.5m

Important frequencies
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Bjørnafjorden ïThe concepts
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The Submerged Floating Bridge
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The submerged floating bridge

D=12 -15m

cc=40 -42m
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Key technical aspects

Vibration periods:

Tether supp.:    T=64 s and lower

Pontoon supp.: T=69 s and lower

Vert. motion in SLS < 0.05m/s2

Hori. motion in SLS < 0.10 m/s2
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The Floating Bridges
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Floating bridge ïEnd Anchored and Side Anchored
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Side anchored - modelling
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Side anchored ïvibration modes

Mode 1

Mode 2

Mode 3

Mode 4

Mode 7

Mode 9

Mode 10

Mode 12

Mode 13

Mode 15
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Side anchored ïlocation of anchors
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End anchored - optimization

31m

3.5m
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End anchored - optimization

L=58m B=10m H=9m
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Mode comparison ïSide vs End anchored

Side anchored: T= 78s and down               End anchored: T= 48s and down

Mode 1

Mode 2

Mode 3

Mode 4

Mode 9

Mode 10

Mode 11


