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A little bit about Norway and the sea



With a long
coast, and a lot 
of seawater

The searepresents
more than2/3 of 
bƻǊǿŀȅΩǎexport
income, particularly
Oil&Gas, seafood, 
shipping and energy



If youincludethe
Norwegian 
Continental Shelf, 
Norway becomes
muchlarger



Foto: Johan Brun
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Cities:
- Most citiesarecloseto the sea
- Manyof themat low altitude

WhyMarine structures?



ÅText



1.            Food 

2.            Infrastructure 

3.            Energy 

4.            Environment 

5.            Dwellings and urban development 

6.            Nearshore industrial development 

7.            Offshore industrial development 

8.            Storage 

9.            Vessels 

10.          Recreation 

11.          Catastrophes 

12.          Military actions 

13.          Other 
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Canwe design and build
marine concretestructures?



[ŀƳōƻǘΩǎconcreteboat from 1848



Mulberry Harbour, Arromanches, Normandy, France

https://ih1.redbubble.net/image.5370227.3340/flat,1000x1000,075,f.jpg








World leading expertise, offshore concrete structures

(Kilde: Kværner)



Twoveryimportant properties
of the sea:

Å Buoyancy

Å Youcantravel on/in it

And there aremanymore
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A quick look at the 
construction sequence



Jun 90



Sept 90



Des 90



Mar 91



«INGENIØRLEGENDE HEDRET I STAVANGER»
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Å«På mange måter vil jeg si at det var Olsen som brakte oljeeventyret til 
Stavanger»

Å - fagsjef Finn Sandberg ved Norsk Oljemuseum



Jun 91



Sept 91



Sept 92



Des 92



Mar 93



















Factsand figures:

Storage capacity: 1 mill bbls

Concrete volume: 21.000 m3

Overall hull diameter:  98m

Total hull height: 47m

Draft empty: 14,2m

Draft full: 32,0m





Sakhalin II Phase 2 

Reservoir

- 4 billion barrels Oil

- 20 trillion c.f. Gas

- PA-B is Oil Field

- LUN-A is Gas Field

w/ ass. Condensate  

& multiphase to OPF.

Water depth

- PA-B     = 30,8 m

- LUN-A = 48,2 m

00

Vostochny 

Port

Tow 960 not. miles 

to Sakhalin II 

Field location in 

18 Days at 2,5 knots





After designing 3 mill. cubicmetresof marine 
concretestructures, somekeyexperiences:

ÅConceptis important, and conceptualdesign

ÅUnderstandingthe real useof the structureis important

ÅUnderstand the loads

ÅUnderstand the environment

ÅWeightis important

ÅDesign and constructionmust be well integrated

ÅConstruction management is important

ÅConstruction methodis important

ÅDesign and design toolsare important
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After designing 3 mill. cubicmetresof marine 
concretestructures, somekeyexperiences:

ÅConceptis important, and conceptualdesign

ÅUnderstandingthe real useof the structureis important

ÅUnderstand the loads

ÅUnderstand the environment

ÅWeightis important (and weightcontrol)

ÅDesign and constructionmust be well integrated

ÅConstruction management is important

ÅConstruction methodis important

ÅDesign and design toolsare important

42







45



46















Loading

ÅWeights (self weight and live load)

ÅHydrostatic pressures (External and 
internal)

ÅPayload (results from time-domain 
analysis applied as static loads),

ÅPost-tensioning,

ÅDesign wave pressures

ÅAcceleration (inertial forces).



Hydrodynamic analyses


