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Foundations and mooring systems can be accounted for >20% of total costs of offshore
structures including costs of their installation; this cost is likely to increase nonlinearly the
further we go offshore [1]. Therefore, innovative solutions that can reduce costs associated
with offshore foundations including costs of materials, transportation of structures and
equipment, and costs of machinery for installation are vital in sustainable developments of
future offshore wind farms. Suction caisson anchors (SCAs) are considered as a highly
attractive solution for deep waters and their advantages over other types of offshore
foundations have been extensively documented [2-3]. They have simple installation and easy
removal processes and offer significant cost saving due to lower material requirements

compared with other offshore foundations (e.g., piles).

Previous studies have demonstrated benefits of adding structural elements to caisson anchors
to improve their pull-out [4-6] through numerical modelling. These studies have reported
potential of additional capacity in orders of 30-40% compared with standard caisson anchors
through generating additional pull-out capacity. However, so far, no studies have examined
the mere feasibility and impacts of these additional structural elements on the installation
process of the enhanced anchors. This has hindered their potential as an innovative solution

to support offshore wind structures, thereby preventing their uptake by industry.

This project was motivated by the need for a novel offshore caisson anchor that potentially
can increase pull-out resistance and torsion bearing capacity compared to a standard caisson
anchor. First part of this project focused mainly on the feasibility and safety of the installation
process by means of numerical simulations. To this aim, the installation performance of a
series of structurally enhanced suction caisson anchors were investigated (Fig. 1) in various

sands.
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Figure 1. (a) Schematic 3D drawing of a structurally enhanced suction caisson, (b) Standard

caisson



A full numerical procedure was defined and implemented in COMSOL Multiphysics. The
numerical modelling prediction for the required suction for installation of a standard suction
caisson anchor were validated against a couple of field trials. Using the developed numerical
model, the impacts of the added structural elements (flanges) on the required suction for
installation (soil resistances) during installation were extensively investigated. The results of
this study quantified the soil resistances hence the required suction to installation the suction
caisson anchors with various flange base sizes relative to the case of a standard caisson. For
instance, in compared to a standard caisson (without any additional structural elements), a
structurally enhanced caisson with a flange base size of 0.15D, 0.2D and 0.25D, require an
increase of suction magnitude by about 18%, 25% and 30%, respectively, at their full

installation process (Please see figure 2.).
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The SUPERGEN ECR funding has helped us to set up a small scale 1g experiment for further
validation of the above numerical model in addition to investigation of further geometries (e.g.,
different number of flanges with various shape such as rectangular). The results of the
experimental part will be made available once we finalised all the experiments. It should be
highlighted that the results of the numerical part have been submitted to a prestigious journal
and will be published soon.
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