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What is Ocean Engineering?

Engineering

to realize human activities in Ocean

to provide facilities and equipments for
human activities in Ocean

Important to solve Global Environment
problem utilizing Ocean Space

Objectives of Ocean Engineering
Offshore Oil
Ocean Bottom Mineral
Biological Resources
Ocean Energy
Ocean Space Utilization
Survey & Exploration
Global Environment
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Element Technology

Structure, Hydrodynamics, System,
Computing, Underwater Acoustics,
Ecology, ...

Ocean Space Utilization

Megafloat
Floating Airport
Container Terminal
Floating Oil Storage
Disaster Prevention Base
Floating City
MOB Mobile Offshore Base(USA)

Ocean Energy

Survey & Exploration

Wave, Wind, Ocean Current, Tide, Thermal
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JAMSTEC
Ocean Drilling Ship

6500 JAMSTEC
Manned Submersible
SHINKAI 6500

AUV
JAMSTEC
Autonomous Underwater Vehicle

URASHIMA




Global Environment

C0o2 CO2 Ocean Sequestration

power plant storage & discharge
shuttle tanker
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Offshore Qil

SPAR TLP SPAR
Semisubmersible Ship Type

Jacket, Gravity type, Jack up

Design Condition
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Resonance Avoidance Design

Design of Dynamic System
Design Purpose: Strength and Motion

Jacket
Wave Excitation
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History & Design of Offshore Structure

From Land to Ocean

Cooperation of Civil Engineers and Naval
Architects

Jacket: Rigid to wave load
Limitation of Water Depth 410m
Bullwinkle GOM 1988

Compliant Tower

Lena 333m(1983)
Baldpate 500m(1998)
Petronius 534m(1999)
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TLP Tension Leg Platform

HuttonTLP 148m (1983)
JullietTLWP 537m(1989)
Auger 872m(1993)
Mars 894m(1996)
Rampowell 981m(1997)
Ursa 1219m(1998)
Marlin 986m(1999)

4sec
100sec

Natural Period
Heave 4sec
Surge 100sec

Semi-Submersible

Column
Brace
Footing
or Pontoon or Lowerhull

History of Semi-Submersible

Accidents

1980
Alexander Kielland

1982
Ocean Ranger
1988

Piper Alpha
P 36 2001




SPAR Buoy

300-350sec
50-100sec
30sec

Surge Natural Period 300-350sec
Pitch Natural Period 50-100sec
Heave natural Period 30sec

Jack-Up

Type

Gravity

Production of Oil from Deep Water
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Development of Deep Water

FPS FPSO

Floating Production Floating Production and
System storage and Offloading

Similar to ship but different

Technology of Floating Structure

Wave-Less Form

Pressure on Hull
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Ocean Wave: Surface Wave




Riser Technology

ccess to the Ocean Bottom
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CFRP CFRP Riser

Design of Dynamics
Strength
Light and high rigidity

CFRP
steel, titanium, CFRP

Deep Water Pipeline
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Flexible Riser

Floating Production System

oncept of Ocean space Utilization

City
Floating City

Transportation
Floating Airport
Container Berth
Floating Bridge

Municipal Function
Garbage Burning Plant
Disaster Prevention Base

Industry
Power Plant
Oil Storage




History

895
930 Armstrong

960
973-1974

988
390mx 97nx 27.6mx 5
996
397mx 82nmx 25.1mx 8
994

994 MOB Mobile Offshore Base

995/5
995-1996

300mx 60m
997-
1000mx 60m YS-11

Floating Ocean City

Floating Airport

Disaster Prevention Base

Qil Storage Base

Floating Airport

Air Transportation

747
210 180
116 92

New Airport

Metropolitan Airport

Megafloat Project

Technological Association of Megafloat

Pontoon & Inside Bay
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