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Background, Context:
A suction bucket is a closed-top steel tube, which is first lowered to the seafloor allowing
bottom sediments to penetrate under its own weight, and then pushed to full depth with
suction force produced by pumping water out of its interior. The main advantages of suction
buckets are the convenient method of installation, their repeatedly use and the fact that they
may mobilize a significant amount of passive suction during uplift. Recently, suction buckets
have been widely used for different types of constructions such as gravity platform jackets,
jack-ups, offshore wind turbines, subsea systems and seabed protection structures. For an
optimal bucket structural design, a good understanding of the performance of the bucket
foundation is necessary.
The purpose of the PhD study is to estimate the bearing capacity of a suction bucket
foundation under different loading conditions (combined vertical, horizontal loads and
moments; monotonic static, cyclic and seismic (dynamic) loadings) and to provide simplified
non-linear numerical tools for engineering design offices. Multi-scale modeling will be used
for the soil (from particle or grain level to the meso structure and to the representative
volumetric element, see Yin et al. 2010). Typical centrifuge tests and in-situ measurements
will be reproduced numerically and then a macro-element will be developed and implemented
in existing finite element codes (Li et al. 2014, 2016).
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