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Seismic Dynamic Response Analysis of Tripod Suction Bucket Foundation for
Offshore Wind Turbine in Sands
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Abstract: The three—dimensional numerical model of the tripod suction bucket foundation for OWT in sands was established
by the finite difference software—FLAC 3D. The SANISAND constitutive model was used to simulate the stress —strain
response of sands, to set the free—field boundary conditions, and to carry out numerical analysis of tripod suction bucket
foundation for an offshore wind turbine. This paper also explored the pore water pressure change rule of the sands around the
tripod suction bucket foundation, analyzed the horizontal, vertical, angular displacement change rule of the tripod suction
bucket foundation, and revealed the damage mechanism of the tripod suction bucket foundation. The research results show
that the tripod suction bucket foundation can improve the liquefaction resistance of sands, but the liquefaction degree of
sands near the ‘single bucket’ and ‘double bucket’ is different. The liquefaction of sands on the side of ‘double bucket’ is
more serious, and the reduction of its bearing capacity is more significant, which makes the vertical displacement of ‘single
bucket’ much smaller than that of ‘double bucket’, and leads to the rotation of the tripod suction bucket foundation as a
whole to the side of the ‘double bucket’. The gradual increase of the vertical displacement difference between ‘single
bucket’ and ‘double bucket’ due to the liquefaction of sands is the root cause of the rotation of the tripod suction bucket
foundation.
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