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Agenda

A Udvalgte projekter

A Design af monopeele

A Fremtidens mgllefundamenter

A Konklusioner
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Selected Recent Projects
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Sheringham Shoal Offshore Wind Farm (UK)

A Designed in 2008/2009

A 88 Individually Designed
Monopile Foundations

A Siemens SWT -3.6 -107
Turbine

A Production is on -going

A Client;
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Nordergrunde Detailed Design (D)

A Designed in 2007/2008
(ongoing)

A 18 Individually Designed
Monopile Foundations

A Repower 5M Turbine

A Ramboll appointed
Foundation Designer

A Client;
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Bligh Bank Detailed Design (BE)

A Designed in 2008

A 55 Individually Designed
Monopile Foundations

A Vestas V90 Turbine
A Installation is on  -going

A Client; Van Oord
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http://www.vanoord.com/

Monopile Design
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Design Aspects

01
Primary Steel
Design

02
Secondary Steel
Design

03
Scour Protection
Design

04
Metocean
Assessment

05
Geotechnical
Assessment

06
Risk Assessment




Extreme Event Analysis
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ULS - Wind and Wave Load Combinations

Wind Turbine Load

Simplified ULS Load
Cases

Wind Dominated 1.35 x 50 Year

(Shallow Waters e.g. Wind Load

<10m)

Wave Load

1.35 x 5 Year Wave
Load

Wave Dominated

1.35 x5 Year Wind
(Deeper Waters e.g. Load
> 10m)

1.35 x 50 year Wave
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Pile - Soll Interaction
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Soil Model and P -Y Reactions

Legend for soil SS1X [sand/clay] Load case 2: Lateral [py] pile-soil reaction (= disk size]
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Steel Stresses

A Minimum wall thicknesses
determined by ULS analysis

A Possible increase in wall
thickness due to fatigue
requirements

A Individually optimized
foundation design taking water
depth and soil properties into
account
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Legend for v.Mises utilization




Natural Frequency Analysis

RAMBOLL



Design Requirements

A Allowable frequency range for
first global bending frequency
specified by wind turbine
manufacturer

A Avoid that the structure falls
into resonance range

A Typically controlled by the pile
diameter
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Fatigue Analysis
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Fatigue cracks
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Avoid hotspots
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