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Abstract - It is important to secure the supply of gas in arctic region which is not developed recently due to
depleting of fossil fuel. It is competing in order to secure the arctic region. The need for the occurring the
pipeline design in arctic region is essential for development. In this study, we develop the model of thaw
settlements for analysis the stress and displacement which applied with pipe in arctic region between -40C to
20°C. The soil was applied with Mohr-coulomb theory and pipe was elasto-plastic method.
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Fig. 1. Mohr’s failure envelope.
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Table 1. Material properties of API 5L X70 pipe

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

Elastic modulus (GPa) 207
Yield Strength (MPa) 530
Ultimate Tensile Strength (MPa) 626

"

.

P [

Fig. 2. API 5L X70 pipe model.
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Fig. 4. Temperature change due to soil depth.
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Table 2. Material properties of soil
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Type of soil Materials -20C -10C -5C 2C 0C 20C
Density (kg/m3) 1920 1920 1920 1920 1920 1920
Elastic modulus
2 1 234
(MPa) 00 00 50 3 6 6
Clay in Poisson’s ratio 0.32 0.32 0.32 0.32 035 035
active layer
Cohesion (MPa) 0.6 0.6 0.6 0.57 0.15 0.15
Angle of internal
26 26 26 26 24 24
friction (degree)
Density (kg/m3) 1834 1834 1834 1834 1834 1834
Elastic modulus 500 300 100 70 3 3
. (MPa)
Clay in
permafrost Poisson’s ratio 0.15 0.15 0.15 0.15 0.2 0.2
layer
Cohesion 1.3 13 13 13 0.1 0.2
Angle of internal
friction (degree) 20 20 20 20 18 18
L]
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Fig. 5. Different property of soil depth.
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