
1

Ken Gavin

Professor of Subsurface Engineering, 

TU Delft

Foundations for Offshore Wind Turbines

Foundations for Offshore Wind Turbines

Key Geotechnical and Geological 

Uncertainties

Ken Gavin

Professor of Subsurface Engineering

TU Delft



2

In the UK Target Cost of ₤100 per MWh by 2020
In 2015-2016 actual cost was ₤97
In September 2017 ₤57 was achieved in auction
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Advances in turbine capacity and size
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Foundation Types Depend on Water Depth
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Fixed Bottom Foundations – Monopiles
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PISA Project
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Move from Industry Standard p-y
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Ultimate vs In-Service Response
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Dynamics and Natural Frequency

adapted from  Nikitas et al.(2016)

Target Frequency Range

adapted from Kallehave et al. (2015)
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Axially Loaded Piles for Jacket Structures
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Field Tests on Ageing (Jardine et al. 2006)
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Axial Loading - Aging Tests
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Normalised ageing trends; Rimoy et al. (2015)
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Site Conditions
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Suction Caissons
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Installation Process
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Typical Soil Variability
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Effect of Permeability
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Conclusions

1. Overview of the type of foundation systems

2. Monopile design methods have improved significantly  

still work to do on cyclic loading, load-interaction 

effects and dynamics, the most important parameters 

relate to small strain stiffness

3. For jackets still uncertainty about axial capacity –

aging provides reserve capacity but sensitive to local 

variations in CPT.

4. For suction caisson knowledge of the presence of 

obstructions and low-permeability layers is critical –

also obstructions such as cobbles and boulder.
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