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Abstract: Suction caissons are widely used in ocean engineering, especially as the foundations of off-
shore wind turbines. Its penetration is a key factor to ensure that the foundation is driven into a desired
position in the seabed and meets the bearing capacity requirement. This paper presents an overview of
the research works on the mechanical mechanism of the bucket-soil interface during installation of suc-
tion caissons, discusses the effects of different soil qualities, model sizes, and permeability coeffi-
cients on its mechanical mechanism, and also summarizes the research methods, such as theoretical
calculations, experiments, and numerical simulations. It is found that the studies on suction caissons
in the process of negative pressure penetration have mostly focused on the calculation of penetration re-
sistance and critical suction. However, few microscope studies are carried out in this area, especially

for the quantitative analysis of mechanical characteristics of interface between soil and structure. The
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problems in studying the penetration characteristics of suction caissons are pointed out. The shortcom-

ings in studying the bucket-soil interface mechanical mechanism are discussed, including theoretical

analysis, model tests and constitutive models in numerical simulation. Finally, further research on the

bucket-soil interface mechanical mechanism during installation of suction caissons is prospected.

Keywords: offshore wind turbines; suction caissons; sunk by negative pressure; bucket-soil interface

mechanical mechanism; affecting factors
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Table 1 Formulas for penetration resistance of suction

caisson in clay
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Table 2 Formulas for penetration resistance of bucket foundation in sand
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Fig.1 Suction caisson installing diagram
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Table 3 Formulas for the critical suction of bucket foun-

dations in sand
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Table 4 Formulas for the critical suction of bucket foun-

dations in clay
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Table 5 Bucket—soil interaction theory in clay
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