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Monopiles
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REMS CDT Conference:
What is the Limit of the Monopile?
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Shortcoming of Existing Design Methods

Offshore Wind ==  Oil and Gas Design == Design Problems?
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Current Analysis Approach
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Project Overview — 2.5 years and £3.5m
Field Tests
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—_—
—

Validate

l

Simplified 1D Model Accurate Response Prediction

/I\Me M 20
T |He, PRt | 3D FE

18 s 1D (parametric)
16 m— P DNV

LI
>
©
o
<
H (MN)
5 B &

o 02 0.4 0.6 0.8 1

vg (m)
S A —
: i
medcls @ DONG oo, {PISA
» i‘\’y/' energy TRUST

Professor Byron Byrne - byron.byrne@eng.ox.ac.uk


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=l7iW4NXp4MU1dM&tbnid=O9QgDk2rhpzR7M:&ved=0CAUQjRw&url=http://www.equipegroup.com/services/geotechnica/exhibitors13.html&ei=jurxU_7ZJKH4yQP3pYKQCQ&bvm=bv.73231344,d.bGQ&psig=AFQjCNFogkdG-1mddEjZdKKMIG-T_uuL8g&ust=1408449544232117
https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=RltJLs-IVOOVHM&tbnid=3nwvZpE_jP7t2M:&ved=0CAYQjRw&url=https://www.cetic.be/Alstom?type%3D174%26lang%3Den&ei=CrwiU7zzE4GJzAO6nIDoDA&bvm=bv.62922401,d.bGE&psig=AFQjCNFFki1z25FkFleTPXTFHMx6pOElMA&ust=1394871683623005

Supergen Wind Hub General Assembly - 23 November 2016

Focus of Modelling

= Monotonic loading only

= Two materials - stiff over-consolidated clay till and dense sand
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Overview of PISA Design Approach

Rule-based method

Soil classification Basic strength and stiffn
OREaSSahe parameters from SI
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Site Selection

* Representative soil conditions
— Cowden - stiff clay site
— Dunkirk — dense sand site

* Existing characterisation used
as a basis for FE modelling
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Field Test Program - Layout

2 Sites — 28 pile tests — monotonic and cyclic 770
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Test Arrangement
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Potential Industry Impact

6MW
turbine
Design meth ! | Vile length | Pile weight
(m) (tonnes)
Typical \ E' pproach 31.25 309
North Sea PISA approach 20.0 198
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Cyclic Testing
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Supergen Wind Hub Flexible Funding Pilot Project
Oxford University / Durham University

Design Validation Distributed
Approach
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Concluding Remarks

* Next generation monopile foundations will be large
— Deeper water
— Larger turbines

* New design methods needed for optimis~.un:
— Developed from numerical analysis
— Benchmarked against field testin_~
— Monotonic and cyclic loa ling

— Results here suggest e luc.ion of steel by 30% compared with the API /
DNV methoc l=7 dit g "o significant savings in installation costs

— Final r2nc+ dictriouted to Partners in May 2016
— Furher 1 hases of work currently ongoing
* Wider dissemination after end of confidentiality period

* PISA — A great example of industry and academia working
together to solve important technical challenges
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