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Abstract

In order to explore the structural influence of the form of novel spudcans in jack up rigs installa-
tion, the CEL method is used to simulate the process of three spudcans penetrating into the subsea
foundation. On the vertical bearing capacity of spudcan, single-bucket spudcan is 1.89 times of
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general spudcan when penetration depth is 2 times of spudcan diameter, and the bearing capacity
of novel multi-buckets spudcan is slightly higher and more stable than general spudcan. The
bucket structures of single-bucket spudcan and novel multi-buckets spudcan generate more soil
plug areas during penetration, which results in vertical concentration of displacement of soil body
larger than general spudcan, and has better engineering theoretical performance. The equivalent
plastic contours indicate that the soil affected by the three types of pile shoe foundations in the
horizontal direction is about 1.86 times the diameter of the pile shoe, and the new multi-buckets
spudcan and single-bucket spudcan in the vertical direction are more obvious than the general
spudcan squeezing effect. The maximum plastic strain is around the edge of spudcan, and the nov-
el multi-buckets spudcan and general spudcan have similar compression direction angles.
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Figure 1. Foundation soils and three spudcan finite element models
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Figure 2. Three spudcan penetration schematics
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Figure 3. Spudcan penetration resistance curve
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Figure 4. Vector map of soil position displacement during spudcan penetration
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Figure 5. The equivalent plastic contours of soil
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