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Support Structures for Offshore Wind Turbine due to Scour
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Abstract : The scour risk assessment was conducted for ultimate limit state of newly developed penta pod suc-
tion bucket support structures for a 5.5 MW offshore wind turbine. The hazard was found by using an empirical
formula for scour depth suitable for considering marine environmental conditions such as significant wave height,
significant wave period, and current velocity. The scour fragility curve was calculated by using allowable bearing
capacity criteria of suction foundation. The scour risk was assessed by combining the scour hazard and the scour

fragility.

Keywords : offshore wind turbine (OWT), suction bucket, penta pod, scour, scouring fragility, scour risk
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Fig. 2. Soil layer.
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Table 1. Soil profile of survey site
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Fig. 3. Top view of Penta-pod buckets.
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Fig. 4. Dimensionless resisting moment of buckets.
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Soil layer Depth Unit Wei}ght Modulus of Internal friction Cohesion yield Poisson’s
(m) (KN/m”) deformation (MPa) angle (deg) stress (kPa) ratio
Upper clay 0.0~0.7 17 25.00 - - 0.491
Upper sand 0.7~4.8 17.5 35.56 323 5 0.400
Lower sand 4.8~7.5 17.5 67.48 37.0 5 0.400
Weathered rock 7.5~ 20.0 76.00 32.0 - 0.450




Fig. 5. Penta-pod support structure.
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Ax| 1.22E+09 0 0 0 -5.65E+09 0] |V SymmeticalinX andY  Check symmetry |
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-
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Fig. 8. Example of inputting representative stiffness matrix of ground.
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Table 3. Result of chi-square test
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Table 4. Median and log-standard deviation

Safety factor Median (m) Log-Std. (m)
1.0 3.93 0.05
1.25 3.84 0.05
1.5 3.62 0.05
1.75 3.12 0.05
2.0 243 0.05

Table 5. Scour risk and reliability index

Safety factor Souring risk (%) Reliability index

1.00 0.012 2.245
1.25 0.019 2.082
1.50 0.074 1.448
1.75 0.313 0.488
2.00 0.597 —0.245
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