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Penetration behavior of suction bucket foundations in an offshore wind farm
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Abstract: The penetration behavior of suction bucket foundations has a significant effect on engineering application. Based on
the measured installation data of two suction bucket jacket foundations in an offshore wind farm, the CPT-based method used
for calculating the penetration resistance in seabed and the two critical empirical factors, & (z)and k;(z), recommended by
the DNV code are studied. The component of penetration resistance of suction bucket in clay soil layer and sand soil layer,
respectively, and the soil plug during suction penetration process are analyzed. The results show that the penetration resistance
of suction bucket can be precisely predicted by the CPT-based method. The empirical factor k.(z) for silty soil, silty clay soil
and the empirical factor k,(z) for grit sand, medium-dense sand and coarse sand are overestimated by the DNV code. During
suction penetration process, the soil plug of suction bucket foundations relies on the seabed soil layers and mechanical
properties of soils.
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Table 1 Parameters of suction buckets

Y5 @iRsME, Bk pOBARE, TIEENE fiREE BAREE fAERE R E TR ASZ
- m F&/m m f/m J&/mm N ¥E/m /it 1rf 2/KN

#1 13 10.6 10.1 0.5 45 3 30 241.6 2029.58

# 12.3 11.3 10.8 0.5 40 3 30 218.7 2052.12
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Fig. 1 Photo of suction bucket jacket foundation
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Fig. 2 Plane arrangement of two suction bucket jacket foundations
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Fig. 3 Soil layers at sites of two suction bucket jacket foundations
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Fig. 4 CPT cone resistance at locations of suction bucket jacket
foundations
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Table 2 Empirical factors for CPT method factors

n ‘ FL BT
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MP 04 003 03 0.001
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Table 3 Predicted values of self-weight penetration depth
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Table 4 Predicted values of penetration resistance
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Table 5 Measured results of penetration process of suction buckets
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R /m R /m {fi/kPa

1 B 5.7 9.67 140
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Fig. 5 Measured penetration resistances with depth
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Fig. 6 Effect of two empirical factors on penetration resistance
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Table 6 Empirical factors of &, (z) and k. (z) for location 1
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Table 7 Empirical factors of k,(z) and k.(z) for location *2
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Fig. 7 Composition of penetration resistance
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Fig. 8 Variation of volume of soil plug with penetration time
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