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Abstract - According to the interest of the arctic’s resources rising, many countries are making moves to de-
velop these resources. Korea has also undergone negotiations with Russia to develop natural gas resources in
Siberia, which is geographically relatively close. However, the Arctic resources market is dominate, it is essen-
tial to develop construction techniques that are suited for the Arctic. Gas pipelines in the Arctic are affected by
frost heave due to the region’s extremely low temperatures, a condition that is not present in Korea, making it
vital to develop a finite element method (FEM) model. This research paper study a model of gas pipe lines in
the Arctic and frost heave using FEM.
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Fig. 5. API 5L X70 pipe model.

Table 1. Material properties of API 5L X70 pipe

Property Value
Density(kg/m®) 7850
Poisson’s ratio 0.3

Elastic modulus (MPa) 207000
Yield Strength (MPa) 530
Ultimate Tensile Strength (MPa) 626
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Table 3. Material properties of ice

_O'L

Property Value
Density(kg/m’) 917.1
Poisson’s ratio 0.33

Elastic modulus (MPa) at -5C 140
Elastic modulus (MPa) at -10C 220
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Fig. 8. Frostheave model of arctic region.
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Table 2. Material properties of clay in active layer

Type of soil Property -20C -10C -5C 2T 0C 20C
Density (kg/m’) 1920 1920 1920 1920 1920 1920
Elastic modulus (MPa) 200 100 50 234 6 6
Clay in Poisson’s ratio 0.32 0.32 0.32 0.32 0.35 0.35
active layer

Cohesion (MPa) 0.6 0.6 0.6 0.57 0.15 0.15

Angle of internal friction 2% 2% 2% 2% o4 o

(degree)
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