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Study on Numerical Analysis for Penetration Performance
Evaluation of Doughnut-Type Suction Foundation in Sand Layer

Haeyong Park, Osoon Kwon", Insuk Han~ and Hyoun Kang

Key Words : Doughnut type suction foundation (%1% 41417]=), Penetration performance (#¢ &5),
Pore pressure (7F5-5}), Numerical analysis (7-3]8)4]), Model test (234 %))

ABSTRACT

It is difficult to control differential settlement and long-term settlement on soft ground with the template
used in the pre-filing method of offshore wind power. In this study, the template adopted a suction
foundation with high utility on soft ground. To analyze the penetration performance of the doughnut-type
suction foundation, step-by-step numerical analysis was applied by calculating the minimum suction pressure
needed for ground penetration at that depth. Scale model tests were performed and compared with the
numerical analysis results. The ratio of the inside diameter compared to the outside diameter is higher, and
penetration by suction was more advantageous than push-in load penetration. The step-by-step numerical
analysis method showed an error within 2 % compared to the model tests, so the numerical analysis
method confirmed results that the penetration performance of the doughnut-type suction foundation is valid.
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Table 1 Input parameter of numerical analysis

Sail Suction pile
Values (Mohr-coulomb uction p
(Elastic model)
model)
Dry density, 7,,, 1425 t/m’ 63 t/m’
Young modulus, E 8640 kPa 210 GPa
Poisson’s ratio, v 0.3 0.3
Friction angle, ¢ 30 -
Undrained shear
strength, Cu 1 kPa
Hydraulic 3 B
conductivity, k 6:4x10° cm/sec
Void ratio, e 0.868 -

Table 2 Numerical analysis case

Case A B C D

Diw/D 0 0.2 04 0.6

Initial penetration depth 1 m7 m

2.3 TS 2

gz

ol
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Fig. 7 Comparison between this FE results and Han et
al.(2015) FE results
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Table 3. Min. suction pressure comparison
Depth Dw/D
(m) 0 02 04 06
1 2.2 kPa 3.2 kPa 9.7 kPa 14.6 kPa
2 11 kPa 219 kPa | 287 kPa | 356 kPa
3 209 kPa | 37.0 kPa | 454 kPa | 534 kPa
4 299 kPa | 493 kPa | 61.2 kPa | 69.3 kPa
5 39.2 kPa | 62.6 kPa | 739 kPa | 83.0 kPa
6 492 kPa | 739 kPa | 8.5 kPa | 936 kPa
7 587 kPa | 90.2 kPa | 986 kPa | 104.1 kPa
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