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Novel Suc on Caisson Founda on Anchor
A novel suc on caisson design for improved stability to accommodate larger
oﬀshore structures, such as wind turbines.
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Background
The size of oﬀshore structures such as wind turbines is limited by the rota onal and lateral stability of the
founda on the structure is mounted on.
Founda ons for oﬀshore wind turbines and other structures are subjected to various loadings; ver cal, horizontal
and rota onal moment loads or combina ons of all of these. In par cular they experience large overturning
moments due to the signiﬁcant horizontal wind pressures ac ng high above the founda on level. These
overturning moments oﬀer the biggest challenge for designers.
The founda ons for oﬀshore wind turbine projects can account for up to 40% of the project cost and determine
the ﬁnancial viability of a project.

Tech Overview
Suc on caissons are a rela vely new design concept used for oﬀshore structures oﬀering considerable reduc ons
in the cost of founda ons for structures such as wind turbines. The suc on caisson structure is made of steel in
the shape of an inverted ‘bucket’ and is installed into the seabed by crea ng pressure diﬀerence within the caisson
cavity, thereby drawing the caisson into the seabed to provide rela vely quick placement and removal.
Our novel design provides a suc on caisson with T-wings that extend from the central caisson “inverted bucket”
body to provide addi onal surface area which can react with the seabed to help resist rota on and lateral forces
which act on the caisson.
The behaviour of the T-wing caisson, installed in sand, has been inves gated through experimental and numerical
modelling to assess the moment-rota on performance and showed signiﬁcant improvements over exis ng
designs.
The T-wing caisson design is suitable for use in a single or tripod conﬁgura on depending on the anchor
requirements.

Beneﬁts
Stability: Increased overturning capacity can accommodate larger structures.
Power output: Allows increase in size and therefore power output of oﬀshore wind turbines
Loca on: Allows wind turbines to be located further oﬀshore
Deployment: installed using exis ng suc on caisson installa on techniques.
Fabrica on: Rela vely simple to fabricate.
Reduced cost: compared with widely used monopole founda ons
Design: can be easily customised for an applica on
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