Journal of Zhejiang University-SCIENCE A

Design of suction
foundations

B.F.J. van DIJK

Cite this as: Bas van Dijk, 2018. Design of suction foundations. Journal of
Zhejiang University-SCIENCE A (Applied Physics & Engineering), 19(8):579-599.
https://doi.org/10.1631/jzus.A1700465

1 B.F.J. van Dijk www.fugro.com


https://doi.org/10.1631/jzus.A1700465

Design of Suction Foundations

Keynote paper summary:

» The keynote paper focuses on the more complex design issues and some pitfalls related
to suction foundation design, in addition to summarising design practices and
recommendations for basic understanding

= When technically feasible, suction foundations are often cheaper than pile foundations,
their installation is relatively noise-free and, by applying overpressure, they can be fully
removed during decommissioning

= Suction foundations have been deployed in the last three decades in a growing number
of offshore developments, for bottom-fixed and floating structures, in shallow and deep
waters, many of them successfully
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Design of Suction Foundations

Suction foundation installation feasibility:
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Design of Suction Foundations

Suction foundation resistance:
= Suction caissons can resist VHM loads
= Usually the M resistance is high

= Optimized caisson design: VH resistance only (i.e. no M)
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Design of Suction Foundations

Suction foundation resistance:

= Soil response can be drained, partially drained and
undrained

» Partially drained conditions can result in high soil
resistance; resistance depends on soil permeability,
which is difficult to assess

Cyclic Tensile Capacity

= Cyclic loading degrades soil strength

» |nadequate strain control in undrained cyclic DSS
laboratory control can lead to incorrect interpretation
of pore pressure, which may be difficult for dense

sand; this may lead to overprediction of capacity peg . mPlocyelieDSS
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Design of Suction Foundations

Suction foundation serviceability:

= Structural analysis typically requires linear stiffness matrices, soil shear modulus typically
varies with shear strain and loading conditions (e.g. monotonic or cyclic)

= Additional foundation settlements can occur
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