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ZZ TOTENTIAL Ol AND GAS PRODUCTION AKiA
Fig.1 Arctic regions and the development of natural resources
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Table 1 Research fields in Arctic engineering

B ALEAR #H71E (45°CIIF)

A &4 Steel - Toughness, Weldability, Fatigue Fracture
A &4 Concrete - Light Weight, Anti-corrosion
A-&4& Paint, Coatings - Ice Resistance, Low Friction

Linkiakedbs

Buildings, Storage Tanks, Pipelines - Heat Insulation Snow,
Icing, Permafrost
Roads, Airstrips, Bridges, Piers etc.

B g wdls

Data Survey for Environments - Field Survey, Remote
Sensing Ice Loads Estimation
Structural Concepts - Ship Hull Forms
Propulsion System
Outfittings
Icebreaking Tankers and LNG Carriers
Model Test and Sea Trials

B HYTzE wdlE

Data Survey for Environments - Field Survey, Remote
Sensing
Ice-Structure Interaction - Ice Loads Estimation
Level Ice, Ice Ridge etc.
Structural Concepts - Caisson Retained Artificial Islands
Bottom Mounted Structures
Floating Type Structures
Underwater Pipelines - Pipe Layings, Trenching, Ice
Gouging

B 289 AREY BT 47

Theoretical Approach -~ Constitutive Modelling for Ice
Finite Element Programming

Laboratory Tests - Cold Room, Ice Model Basin

Field Tests - Large Scale Ice Strength Tests

P




Table 2 Principal charucteristics of existing ice model

basins (Ref[1])
Owner of Facility

Year | Dimensions(m!
Country [Completed LxWxD
1
1 Arctic and Antarctic Russia | 1955 {135 1917

Research Institute

2 Wartsila Shipyard Finland | 1969 {500 4812
3.Esso Resources Canada Canada| 1970 [55.0 30.0 3.0
4 Arctec Inc. USA | 1971 220 2412
5 Hamburg Ship Model Basin(HSVA)  [Germany| 1972 {300 6.0 1.2
6.Arctec Canada Canada| 1977 (300 4915

7.US Army Cold Regions Research USA | 1979 1344 9024
and Engineering Laboratory(CRREL)

8 National Research Counci] Canada| 1980 (210 7012

9.5hip Research Institute Japan | 1981 350 6.0 1.8

10.Nippon Kokan (NKK} Japan | 1982 200 6.0 1.8

11.1owa Institute of Hydraulic USA | 1982 (200 5013
Research (Univ. of lowa)

12 Wartsila Arctic Research Finland| 1983 (770 65 2.3

Center (WARC) — (MARC)
13 Hamburg Ship Model Basin(HSVA) | Germany] 1984 |78.0 10.0 2.5
14 Institute for Marine Dynamics Canada| 1985 |90.0 12.0 3.0
15. Mitsubishi Japan | 1986 |28.0 9.0 25
16.Technical Research Center (VTT) | Finland| 1987 (150 82 15
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Fig.2 Hexagonal molecular structure oi ice crystals
(Ref.[14])
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A #ch @E ohdA &Y (multi-year sea ice)
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Fig.3 Cold regions of the northern hemisphere
(Ref.[4])
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Fig.4 Schematic map of Arctic ice condition (Ref.[16])
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Fig.6 Sea current patterns in the Arctic Ocean (Ref.[16])
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Table 3 National interests in the Arctic regions
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Fig.7 Typical ice types in the cross-section through the continental shelf of Beaufort Sea (Ref.[1])
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