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Penetration characteristics of spudcans in clay considering rate effect and strain softening effect
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Abstract: Spudcans are an important component of offshore platforms. In complex marine environments, accurately
assessing the penetration resistance of spudcans is essential to ensure their smooth penetration into the seabed,
thereby providing sufficient bearing capacity to support the superstructure. A numerical analysis was conducted to
simulate the dynamic penetration characteristics of the spudcan in cohesive soil. The results indicate that the
penetration process can be divided into three stages: The non-reflux stage. the partial reflux stage. and the complete
reflux stage. Considering the effects of strain rate and strain softening. the method for calculating the ultimate
cavity depth H ., during the penetration of the spudcan was revised. By introducing a parameter 7 that controls the
softening rate of the soil, the analytical solution for the penetration resistance coefficient of the spudcan was
corrected and a new calculation method for the penetration resistance coefficient of the spudcan was proposed. The
results obtained from this new calculation method are basically consistent with the numerical simulation results,
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thus validating the correctness of the proposed calculation method.

Key words: spudcan; penectration characteristics; penetration resistance factor; rate effect; strain softening effect
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