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Numerical study of seepage characteristics of composite suction caisson
under suction installation
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Abstract: The suction caisson foundation has become one of the important forms of offshore wind turbine foundation due
to its wide range of application, simple installation and reusability. In this paper, combined with the engineering
application of the offshore wind turbine supported by composite caisson foundation (multi-cabin suction caisson) in
Rudong, Jiangsu, the finite element software COMSOL Multiphysics was used to establish a suction installation
numerical model based on the linear elastic soil model. By studying the characteristics of soil seepage during foundation
installation, it is found that the soil inside the composite caisson is greatly affected by suction than that outside the
caisson. Most of the water head loss occurs inside the caisson, showing that the seepage gradient inside the caisson is
significantly greater than that outside the caisson. Therefore, the skirt wall friction is less than jack installation. The pore
water pressure around the skirt wall and the annular partition changes approximately linearly along the depth near the
caisson lid. However, it shows obvious nonlinearity near the tip, where the pore water pressure is discontinuous. By
comparing with the single caisson foundation of the same main size, it is found that the existence of the annular partition
and the rib partition hinders the transmission of negative pressure inside the caisson to the outside. This weakens the
effect of negative pressure on the pore water pressure outside the caisson, and inhibits the development of negative
pressure to a deeper seabed.
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Fig. 1 Offshore wind turbine supported by composited
suction caisson
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Fig. 2 Schematics of the numerical model of the composite
suction caisson
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