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Alittle bit about Norway andhe sea
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WhyMarinestructures

1 World population will keep increasing
~1960: 3 billion
- 2015: 7 billion
~ 2050: 9 billion

1 Urbanization will also continue - world population living in cities:
- 1950: 30%
- 2010:51%
~ 2050: 70% e

1 Concrete can contribute to the solution: [mcwnenr|
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- Building on land y i'.'ﬂ?fﬁ':.
- Floating structures % A, .

Cities

- Most citiesare closeto the sea
- Manyof them at low altitude
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Food

Infrastructure

Energy

Environment

Dwellings and urban development
Nearshoe industrial development
Offshore industrial development
Storage

Vessels

Recreation

Catastrophes | |
Miltary actions Canwe design anduild

Other marineconcretestructures?
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- Y 0 éicetboatfrom 184

Barque en ferro-ciment
construite en 1848
par Joseph LAMBOT

Inventeur du Ciment Armé




Mulberry HarbourArromanchesNormandy, France
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Twoveryimportant properties
of the sea

A Buoyancy

A Youcantravelon/in it

Andthere are manymore




Storbritannia

Danmark
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Deckmating Operation

Deepwater site Tow to field

Construction in dry dock eroree
mA ]I Qgéz%ﬁ’

P AT ]
‘ ‘ GBS installed

on sea bed




A quick look at the
construction sequence
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«INGENIORLEGENDE HEDRET | STAVANGER»

A

Stavanger»

A -fagsjef Finn Sandberg ved Norsk Oljemuseum
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UNESCO
Verdensarv

Industrielle kulturminner

Kan Draugen-plattformen vaere
norsk oljeindustris bidrag?




Factsand figures:
Storagecapacity 1 mill bbls

Concretevolume 21.000 m3
Overall hull diameter: 98m
Total hullheight 47m

Draft empty 14,2m

Draft full: 32,0m
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Sakhalin Il Phase 2
Reservoir

- 4 billion barrels Oil
- 20 trillion c.f. Gas

- PA-B is Oil Field

- LUN-Ais Gas Field

w/ ass. Condensate
& multiphase to OPF.

Water depth
-PA-B  =30,8m

-LUN-A=48,2m







After designing 3 milcubicmetresof marine
concretestructures somekeyexperiences

A Concepisimportant, andconceptualdesign
AUnderstandinghe real useof the structureisimportant
AUnderstandhe loads

AUnderstandhe environment

AWeightisimportant

A Design anaonstructionmust bewell integrated

A Construction management isiportant

A Constructiormethod isimportant

ADesign and desigiools are important



After designing 3 milcubicmetresof marine
concretestructures somekeyexperiences

A Concepisimportant, andconceptualdesign
AUnderstandinghe real useof the structureisimportant
AUnderstandhe loads

AUnderstandhe environment

AWeightisimportant (andweight control)

ADesign anaonstructionmust bewell integrated

A Construction management isiportant

A Constructiormethod isimportant

ADesign and desigiools are important
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Loading

40 m PAYLOAD

33 m (maximum draft)

——— 8
- - 28m
v

Y

range for offshore Iiﬁ 18 m

XE

AWeights (self weight and live load)

¥drostat|c pressures (External and
ernal)

A Payload (results from timdomain
analyS|s applied as static loads),

A Posttensioning,
A Design wave pressures
A Acceleration (inertial forces).



Hydrodynamic analyses




