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Abstract: Subsea pipelines have been operated with buried depths of 1.2-4 m underneath the seabed to prevent buoyancy
and external impacts. Therefore, they have to show resistance to both the soil load and the hydrostatic pressure. In this
study, the structural integrity of a subsea pipeline subjected to soil load and hydrostatic pressure was evaluated by using
FE analyses. A parametric study showed that the internal pressure increased the plastic collapse depth by increasing the
resistance to plastic collapse. The hoop stress increased with an increase in the buried depth for the same water depth;
however, the hoop stress decreased with an increase in the water depth for the same buried depth.
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Table 1 Mechanical properties of used API 5L X65
in FE analyses

Yield Strength 464MPa
Englngterrel;lgthTensﬂe 563MPa
True Tensile Strength 629MPa
True Fracture Strength 923MPa
True Strain at Necking 0.11
True Fracture Strain 1.16
Elastic Modulus 210GPa
Poisson's Ratio 0.3

Bottom of sea water

Soil

—+P=8MPa
Pipe

(a) 3D model for pipe and soil

(b) Enlargement of pipe

Fig. 1 General view of subsea pipe for FE analyses
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Table 2 Hydrostatic pressure onto pipe with variation
of water depth and buried depth (Unit: MPa)

Water
Burie 10m 20m 40m 50m
depth
1.5m 0.115 0.215 0.415 | 0.515
Sm 0.15 0.25 0.45 0.55
10m 0.2 0.3 0.5 0.6
20m 0.3 04 0.6 0.7
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