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Vortex-Induced Motions of Offshore Structures  

VIM JIP 
Background 

Floating Offshore structures, such as production semi-submersibles, 
TLPs and spars, can exhibit significant in-line and transverse motions 
under current conditions. Such motions are generally called Vortex-
Induced Motions (VIM) and could have a strong impact on the fatigue 
life of mooring and riser systems.  
 
The VIM phenomenon is characterised by complex interactions between 
the floater and the flow around the floater. At the moment model test 
programmes are the preferred method to predict the VIM behaviour of 
the vessel. However, this is only feasible when the final design of the 
floater is known. Thus, tools and benchmark data are needed to assess 
the anticipated VIM behaviour at an early design stage to be able to 
reduce the VIM response of the floater. 
 
The primary objective of the VIM JIP is to increase the physical insight 
into the VIM phenomenon such that the design of a floater can be 
improved during the design phase. To address the objective, the JIP 
plans to focus on model testing methodologies, CFD studies and full-
scale monitoring. 
 

Objectives 

The main objectives of the VIM Joint Industry Project are as follows: 
 Increase insight into the physics/phenomenon behind VIM in order 

to improve concept design 
 Develop an early stage VIM prediction/quantification method 
 Provide design guidance or “Best Practice” for VIM model testing 

and VIM CFD studies 
 Evaluation of differences between model tests and CFD on one 

hand and field observations on the other hand 

In order to achieve these objectives, the VIM JIP will combine dedicated 
VIM model tests, CFD calculations, field observations and existing data 
available from literature. Items that will be given specific consideration 
include: 
 The effect of geometric design parameters and appendages on 

vortex-induced motions 
 Characteristics of the flow field during VIM 
 Differences in (environmental) conditions between model tests, CFD 

results and field observations with respect to VIM behaviour 
 Influence of scale effects on vortex-induced motions 
 

Previous work 

In the last 15 years MARIN has tested 9 spars, 4 semi-submersibles and 
4 TLPs to obtain the VIM behaviour of the floater. For multi-column 
floaters much less is known with respect to VIM behaviour compared to 
spars, which is especially due to the many possible geometric design 
variations. The VIM response of multi-column structures depends on a 
synchronisation between the vortices on the different columns as visible 
in the figure below. 
 

 
Figure 1: Flow structure around four columns at a certain instant in time. Flow is from top 
to bottom. Colours indicate vorticity and arrows denote the forces on the column 

  



 

 

Sway motions with A/D values up to 0.6 have been reported and are 
typically found for current directions at 45 degrees to the column. When 
discussing VIM motions most often the floater sway response is 
considered, but it is important to realize that other modes can also be 
excited. Especially, the possible yaw motions (even up to 9 degrees) of 
the floater have received attention in recent years due to its importance 
for risers hanging from riser balconies located on the pontoons.  
 

Scope of work 

The main objective of the VIM JIP is to develop an approach that allows 
engineers to predict full-scale VIM behaviour at an early design stage of 
the structure. To that end, the complete project is divided into the 
following work packages: 
 

WP1. Systematic model tests 

Model tests are carried out on a large number of basic configurations to 
obtain a generic A/D curve for everybody’s use. The goals are:  
1. to increase the insight in the physics/phenomenon behind VIM in 

order to improve the concept design 
2. to obtain a reference data base which can be used for early stage 

VIM predictions 
 
Together with the JIP participants a final model test scope will be 
determined. Emphasis will be given to the analysis of the damping in 
the system, since the ratio of damping versus (added) mass is important 
for the VIM motions.  
 

WP2. CFD calculations 

At present the application of CFD for the prediction of VIM is still in its 
early stages. However, results from the recent ‘Current Affairs’ JIP show 
that CFD tools are already capable of predicting unsteady current loads 
on offshore structures. In the VIM JIP the applicability, accuracy and 
limitations of VIM predictions by CFD will be investigated by comparing 
model test results with model-scale CFD calculations. Additionally, a 
thorough verification study for full-scale will be carried out to help 
quantify scale effects.  
 

WP3. Analysis and design methodology 

The objective is to define a systematic approach to predict and optimise 
VIM behaviour of floaters during the design process. This unified step-

by-step approach will be formulated to serve as a "best practice" 
description in order to quantify possible VIM behaviour at an early 
design stage. 
 

WP4. Proto type data evaluation 

To better understand the possible differences between ‘clean’ model 
tests in a low-turbulence, uniform-flow tow test and field observations 
of VIM occurrences, emphasis will be given to the analysis of existing 
metocean data and field measurements of a floater. The goals of this 
work package are twofold: 1) Investigate the accuracy of metocean data 
in relation with possible VIM events; 2) Investigate the actual 
environmental conditions during an VIM event in the field.  
 

Project deliverables 

The deliverables of this JIP can be used to assess the VIM behaviour at 
an early design stage in order to improve the design of the floater. The 
most important deliverables of this project will be: 
 Model test reports containing the measurement results, analysed 

data, time records in ASCII format and discussion of the results 
 CFD calculation report containing description of applied calculation 

grids, set-up, analysed data, and discussion of results 
 "Best practice for VIM design" reference document including a data 

base for VIM behaviour depending on hull parameters, floater 
characteristics, recommended methodology for VIM prediction and 
analysis based on model tests, data base and CFD calculations 

 

Organisation 

The VIM JIP will be conducted as a 3-year Joint Industry Project in close 
co-operation with oil companies, offshore design companies, operators 
and offshore contractors. MARIN will act as JIP manager and sign 
participation agreements with all members. All participating companies 
will be represented in the JIP Steering Group with meetings every 6 
months. Presentations, reports and other relevant info will be posted on 
the confidential project website.  

 
For more information please contact MARIN; 

Arjen Koop  Jaap de Wilde 
T +31 317 49 32 68 +31 317 49 34 93 
E a.koop@marin.nl j.dewilde@marin.nl 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


