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Bearing capacity of tapered bucket foundation for offshore wind turbine
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Abstract: Based on verified three-dimensional FEM the bearing capacity of tapered bucket foundation for offshore wind turbines has
been studied the deformed mesh incremental displacement contour plane of displacement got and the relationship between slope
angle of bucket wall and bearing capacity of tapered bucket foundation revealed. It is found that only soil inside and under bucket
foundation would be settled when vertical compressive load acts on bucket foundation while soil around bucket foundation would not be
deformed obviously. Bucket foundation would be rotated with horizontal load and the rotation center axis is approximately located in
the basal plane of bucket foundation. The horizontal bearing capacity of bucket foundation essentially is the resistance of the soil inside
and outside compressive upper side around bucket foundation. The soil inside and outside upper side around bucket foundation would
get big upward displacement when vertical uplift load acts on bucket foundation. When the slope angle of bucked wall 8 increases by
1°  the vertical compressive ultimate bearing capacity vertical uplift ultimate bearing capacity and horizontal ultimate bearing capacity
would be enhanced by 12% 17.4% 3.8% respectively.
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Fig. 1 Typical model of bucket foundation Fig. 2 3D FEM model of tapered bucket foundation
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Fig. 3 Comparison between computed and measured data of Fig. 4 Deformation of bucket foundation by vertical compressive load
vertical bearing capacity of vertical bucket foundation
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Fig. 5 Displacement increment of soil when vertical Fig. 6 Contour plane of 3 ¢cm of soil displacement when vertical

compressive load acts on bucket foundation

compressive load acts on bucket foundation
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Fig. 7 Contour of 5 mm of soil displacement when vertical

compressive load 4.0 kN act on bucket foundation
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Fig. 9 Deformation of bucket foundation by horizontal load

Fig. 8 Influence of slope angle of bucket wall on ultimate vertical

compressive load of bucket foundation
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Fig. 10 Displacement increment of soil when horizontal load acts

on bucket foundation
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Fig. 11 Contour plane of 2 cm of soil displacement when Fig. 12 Contour of 2 mm of soil displacement when horizontal

horizontal load acts on bucket foundation load 1.0 kN acts on bucket foundation
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Fig. 14 Deformation of bucket foundation by vertical uplift load
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Fig. 16 Displacement increment of soil when vertical uplift load

Fig. 15 Mesh deformation of bucket foundation by vertical act on bucket foundation
uplift load when 8 = 6" (5 times magnified)
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