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Advanced Modal Seminar – Administrative Information

Validation and Updating of FE Models for Structural Analysis 
Schedule: November 8   – 10 , 2010 th th

Background Discussion & Abstract:  Navcon Engineering has been presenting modal testing 
seminars since 1990. During the “Hands-On Modal Testing & Analysis Course” we discuss modal 
theory and analysis, but really focus on the practical aspects of modal testing including test planning, 
data acquisition, data reduction, parameter estimation and results presentation. Over the past few 
years, many FE Analysts have attended our modal trainings.  In addition, many more test engineers 
tell us that they are being tasked with Pretest Analysis and Model Correlation. We have had 
numerous requests to put together an “Advanced Modal Course” tying the test with the analysis. 
During the Advanced Modal Course, the participants will not only learn the basic principles of test-
analysis correlation and finite element model updating, but will also get hands-on experience using 
specialized software (FEMtools). All aspects of a FE model validation process will be reviewed 
including the import and correlation of FEA and test models, the correlation of FEA/test data and 
results, the selection of model updating parameters, the definition of realistic targets, the computation 
of sensitivity coefficients, running of updating loops and post processing of results. Complementary 
technologies and applications such as probabilistic analysis, pretest planning, structural 
modifications, force identification and material characterization will also be discussed and applied. 
Attendees are encouraged to bring a laptop computer with them for use during the laboratory 
exercises. We will load a fully functional copy of FEMtools on the laptops which will operate for 30 
days. The software can be used to repeat the laboratory exercises after the class or for the analysis 
of the attendees' FEA/test data. 

Intended Audience:  Engineers involved with CAE, structural dynamics analysis, modal testing, 
analysis quality assurance, noise and vibration troubleshooting. The methods shown can be applied 
to a wide range of industrial applications.  

Course Objective:  By the end of the course, you will gain understanding of the principles of FE 
model validation and updating and how they can be applied in practice. 

Presenters:  The course will be presented by experienced engineers who have consulted, developed 
software and presented courses for companies worldwide in the field of modal testing, vibration 
control, structural dynamics, and finite element model updating. 

Registration: Advanced registration is required. You can register online or complete and return the 
enclosed registration form. The registration form can be downloaded from our web site 
(http://www.navcon.com/AdvancedModal.htm). Note that the number of participants is limited and 
early registration is recommended.  

Course Fee:  $1850 per attendee. The course fee includes participation, course notes, lunches and 
refreshments. A full refund will be made for all cancellations received 30 days before the start of the 
course. No refunds will be granted after the 30 day deadline. Substitute attendees will be accepted at 
any time. In the event that we have to cancel the course, the course fee will be refunded in full, but 
we disclaim any further liability. 

http://www.navcon.com/AdvancedModal.htm
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Advanced Modal Seminar – Course Outline

Validation and Updating of FE Models for Structural Analysis

Day 1 :  8:30 am  – 5:30 pm 
Introduction 

 Needs, motivation and strategies for model 
validation 

 Discussion of processes and data flow 
 Managing model validation projects  

Database Management and Finite Element 
Analysis 

 Importing standard FEA and test data 
(model, shapes, FRF) 

 Using finite element analysis solvers (mass 
analysis, static analysis, modes analysis, 
FRF synthesis, forced response analysis) 
and piloting standard FEA software. 

 Examining the analytical and experimental 
database. Checking database integrity. 

 Database operations: coordinate system 
transformations, defining sets, mode shape 
normalization,… 

Correlation Analysis 
 Mapping FE and test models (geometry 
correlation) 

 Expansion and truncation of mode shapes 
 Global and local shape correlation  
 Reduction of system matrices (Guyan, IRS, 
Craig-Bampton) 

 Mode shape orthogonality checking 
 FRF correlation 

Pretest Analysis 
 Overview of pretest analysis procedures 
 Selection of target modes 
 Selection of sensor locations; manual and 
automated procedures 

 Creation of test models 
Day 2 :  8:30 am  – 5:30 pm 
Sensitivity Analysis and Model Updating 

 Selection of parameters and responses 

 Using mass information in model updating 
 Model updating using static test data 
 Modal-based model updating 
 FRF-based model updating 
 Parameter relations 
 Multi-model updating 
 Superelement-based model updating 
 Model updating using DOE/RSM 

Probabilistic Model Validation and Updating 
 Overview and theoretical background 
 Data preparation and postprocessing 
 Probabilistic model updating methods 

Day 3 :  8:30 am  – 5:30 pm 
Applications of Model Updating 

 Material identification 
 Equivalent property identification 
 Structural damage identification 

Structural Dynamics Modification 
 Overview and theoretical backgrounds 
 Definition of modification elements 
 Parameter slider and range controls 
 Applications of SDM in model updating  

Force Identification and Updating 
 Overview and theoretical background 
 Data preparation  
 Nodal and pressure load identification 

Script Development 
 Database management  
 Analysis integration and process 
automation 

 Mesh manipulation (refinement, coarsening, 
element type conversion, transformation,…) 

Review and Closure 
 Review and summary 
 Ongoing research & development 
 Q&A

 Sensitivity analysis 
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Advanced Modal Seminar – Course Registration Form

Validation and Updating of FE Models for Structural Analysis

Seminar            November 8-10, 2010                                  

Name(s) ...................................................................................................................................

Company ...................................................................................................................................

Address ...................................................................................................................................

City, State, Zip ...................................................................................................................................

E-Mail ...................................................................................................................................

Phone ...............................................  Fax ..........................................................................

Date ....................................  Signature ..........................................................................

P.O. No.  ....................  Company Check         Payment: US $  ________ Payment 
Bank Transfer         Credit Card:    Visa     MasterCard    
Credit Card #:   ________________________ Expiration Date:  _____ / _____  
Name on Credit Card: ________________________ 
Billing Address:    ________________________    
Billing Zip Code:    ________________________ 
Card Verification Value CVV #:      __________      (3 digits on the back) 

Course Fee:  $1850 per attendee. We accept company purchase orders with terms of Net 15 days, 

company checks, money orders and bank transfers (please contact us for bank details). The course 

fee includes participation, course notes, lunches and refreshments. A full refund will be made for all 

cancellations received 30 days before the start of the course. No refunds will be granted after the 30 

day deadline. Substitute attendees will be accepted at any time. In the event that we have to cancel 

the course, the course fee will be refunded in full, but we disclaim any further liability.  

For administrative & technical questions phone +714-441-3488. 

To Register, complete and Fax this form to +714-441-3487.


	Seminar
	           November 8-10, 2010                                   
	Name(s)
	 
	Company
	 
	Address
	 
	City, State, Zip
	 
	E-Mail
	 
	Phone
	  Fax 
	Date
	  Signature 
	Payment
	P.O. No.    Company Check           Payment: US $  ________
	Bank Transfer           Credit Card:    Visa       MasterCard     


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


