
Eighth Short Course on

Computational Techniques 
for Plasticity

Location
The short course will take place at the CIMNE 
Conference Room, Universitat Politècnica de 
Catalunya, Edificio C1, Campus Norte UPC, 
Gran Capitán s/n, 08034 Barcelona, Spain

Secretariat:
International Center for Numerical Methods
in Engineering (CIMNE)
COMPLAS SECRETARIAT
Edificio C-1, Campus Norte UPC
C/. Gran Capitán
08034 Barcelona, Spain
Tel: +34 934 017 441
Fax: +34 934 016 517
E-Mail: complas@cimne.upc.edu
http://congress.cimne.upc.es/complas05/course

Supporting Organisations 
2-3 September 2005, Barcelona, Spain
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COMPLAS Course

In conjunction with the 8th

International Conference on Computational Plasticity:

Fundamentals and Applications, COMPLAS 2005

Accommodation
The organizers have arranged block reservations with
Husa Hotels Chain in different hotel categories, 
offering special rates to the COMPLAS participants.
Please, note that block reservations expire on 7th July
2005. See details on: 
http://congress.cimne.upc.es/complas05/frontal/Acom.asp

Registration Fees
The fee for the course is 350 €. 
This includes extended course material, coffee and
lunch on September 2nd.

Grants: A number of grants is available. Interested 
persons please contact the Course Secretariat.

The reduced combined fees for participants to both the
course and COMPLAS Conference are:
Delegates: 690 €
Students: 400 €

For more information on the COMPLAS conference
visit the web address given below.

REGISTRATION MUST BE PERFORMED

ELECTRONICALLY VIA THE COURSE WEB SITE:
http://congress.cimne.upc.es/complas05/course

Supported by the European Union 
Marie Curie Conference an Training
Course EUA4X Contract number
(MSCF-CT-2004-013336)

http://europa.eu.int/mariecurie-actions

University College of Swansea
www.engineering.swan.ac.uk

Universitat Politécnica de Catalunya
www.upc.es



Lecturers

D. R. J. Owen, D. Peric
& E. A. de Souza Neto

E. Oñate, C. Agelet,
A. Huespe and S. Oller

Objectives
The purpose of the course is to present and demonstrate the
use of finite element based methods for the solution of 
problems involving plasticity. 
Particular attention will be devoted to finite strain conditions,
with consideration being given to both rate independent and
rate dependent situations. The use of numerical techniques is
essential for solving problem involving complex geometry and
including non-linear geometrical and material behaviour and
such computations are being increasingly undertaken in 
industrial and research environments. The continuing advances
in workstation technology and future hardware developments
will accelerate the acceptance of such numerical techniques for
commercial analysis and design.

There have been significant advances in the last few years in
the development of robust and efficient solution procedures for
elasto-plastic problems.
In particular, the treatment of finite strain plasticity problems
has reached a sufficient stage of maturity for the solution of
practical problems to be undertaken with confidence.  
The course considers rate independent (quasi-static) and rate
dependent (viscoplastic and dynamic) situations for both 
infinitesimal and finite strain conditions.

In addition to establishing the fundamental theoretical 
expressions in a form suitable for numerical implementation,
emphasis is placed on the development and implementation of
consistently linearised algorithms to ensure quadratic 
convergence rates. Other topics associated with the simulation
of practical problems will be covered; including contact/friction
modelling, damage evolution, advanced constitutive models and
adaptive meshing concepts.

The course will also provide a short introduction to the topic of
discrete elements which, when used in conjunction with 
conventional finite elements, provide a powerful procedure for
several important classes of problems, such as multi-fracturing
solids.

Consideration will be given to the practical difficulties 
encountered in the solution of industrial problems and time will
be devoted to general discussion and the provision of specific
problem advice.

Programme

Friday 2th September

9.00-11.00 Computational plasticity - Basic 
principles and theory, D. Peric

· Introduction to elasto-plasticity and 
viscoplasticity

· The basic approach to incremental 
solution - consistent linearisation

· Finite element modelling

11.00-11.30 Coffee

11.30-13.30 Elasto-plasticity/viscoplasticity with finite 
strains, D. Peric and E. A. de Souza Neto

· Fundamentals
· Constitutive modelling - Hyperelastic &

plasticity relations
· Operator split methodology for 

numerical integration of the
constitutive model

· Mesh adaptivity procedures

13.30-15.00 Lunch

15.00-16.00 Further issues in plasticity modelling, 
E. A. de Souza Neto

· Treatment of singular and other yield 
surfaces

· Single crystal models

16.00-17.00 Element technology, E. A. de Souza Neto
· Incompressibility issues
· Element formulations

17.00-17.30 Coffee

17.30-18.30 Explicit time integration procedures
for solids and shells, E. Oñate

· Stabilized formulation for quasi/full 
incompressible solids

· Advanced rotation-free shell elements
· Applications to bulk forming, impact 

and sheet stamping processes

University of Wales Swansea,
UK

Universitat Politecnica de
Catalunya, Barcelona, Spain

Saturday 3rd September

9.00-10.00  Thermo-mechanical problems with 
phase change, C. Agelet de Saracibar
· Fundamental formulation
· Implementation issues
· Applications to casting problems
· Industrial casting applications

10.00-11.00 Computational Material Failure, 
A. Huespe
· Strain softening and localization
· Strong discontinuity approach
· Numerical examples

11.00-11.30 Coffee

11.30-12.30 Plastic damage approach to fatigue 
modelling, S. Oller
· Concepts of plastic damage
· Computational formulation of fatigue 

problems
· Numerical examples

12.30-13.30 Discrete element approaches to 
multi-fracturing solids, D. R. J. Owen
· Fundamentals of discrete elements
· Continuum to discrete transformation
· Numerical examples.

13.30-14.30 General discussion & course closure

This is a course to be run in conjunction with the 8th International Conference on Computational Plasticity - 

COMPLAS 2005, Barcelona 5-8th September 2005. The pre-conference course should be of benefit to 

participants interested in acquiring a detailed and in-depth description of the application of finite element 

techniques to a range of plasticity problems; particularly those involving finite strains. The course can be 

attended separately from the conference, but a reduced combined fee is available to participants in both events.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile ()
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /ESP <>
  >>
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [566.929 822.047]
>> setpagedevice


