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BACKGROUND
The Finite ElementMethod (FEM)is a numerical

andcomputer-basedtechniqueof solvinga variety

of practical engineering problems that arise in

different fields. It is recognizedby developersand

users as one of the most powerful numerical

analysistools ever devised to analyze complex

problemsof engineering. As applied to solid and

structural problems,the finite element method is

the leadingtechniquefor analyzingthe behaviorof

structures when subjectedto a variety of loads.

The loads may be static or dynamic, and the

structural responsescan be linear or non-linear,

with varying degrees of complexity. The

underlying theory of the method is now well

established, with many books and courses

providing adequate explanationsof the theory.

However, both researchers and practicing

engineers are faced with proper selection of

elements,boundary conditions, loads, and on. A

good understandingof the element development

(and structural theories and formulations leading

up to the developmentof the element) is crucial.

The present course is designedto addressthese

issues and typical examples to illustrate the

concepts that are of interest to analysts and

designers

WHO SHOULD ATTEND THIS COURSE?
The course is aimed at engineers/scientistswho are
involvedwith modelingof structuresand who intend
usingcommerciallyavailablefinite element packages
to analyzeengineeringproblemsof the aeronautical,
automobile, mechanical,civil and other engineering
industries. Thecoursewill alsoenableparticipantsto
be able to write their own FEMsoftware. Participants
areassumedto haveknowledgeof the basicprinciples
of structuralmechanicsandcomposite-materialplates
and shells. Some knowledge of the finite element
method is an advantage,but not essential, and a
background in solid mechanics and composite
materialswould be enablea better understandingof
the material covered in such a short duration
Graduatestudents, researchers,and engineersfrom
industry who are interested in the theory,
implementation, and application of existing finite
element codes to linear and nonlinear problems of
solid and structural mechanics and composite
structuresareencouragedto attendthe course.

PRELIMINARY SUGGESTED READINGS: 

1- J. N. REDDY, An Introduction to the Finite Element    
Method, 3rd ed., McGraw-Hill, New York, 2006. 

2- J. N. REDDY, AnIntroduction to Nonlinear Finite 
Element  

Analysis, Oxford University Press, Oxford, UK 
(2004). 

3- J. N. REDDY,Mechanics of Laminated Composite 
Plates 

and Shells. Theory and Analysis, 2nd ed., CRC Press, 
Boca

Raton, FL (2004).
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COURSE OBJECTIVES
The major problem facing the analyst
contemplatingthe use of the finite element
technique(asa userof a commercialcodeor
a developer interested in writing a
customizedsubroutineto a commercialcode)
lies in acquiring appropriate knowledge to
provide assurancethat the finite element
model produced gives a reasonablyreliable
representationof the "real life" systembeing
analyzed. The present courseis designedto
bridgethe gapbetweenthe theoretical finite
element knowledge and its industrial
applications by providing physical insights
into the theory of the method and
relationshipbetweenthe physicalmodel and
data (e.g., loads, boundary conditions,
constitutive behavior, etc) and the finite
element model of a physicalproblem. The
instructor will share his knowledge and
experience to address some of the issues
suchas physicalcharacteristicsof elements,
element selection, mesh design,
convergence, boundary conditions, load
representation,andresponsecharacteristics.

Thiscourseis intended to provide engineers
working in aerospace,automotive, civil, and
mechanicalengineeringindustriesas well as
numerical analysts and materials scientists
with the theory andapplicationsof the linear
and nonlinear finite element analysis of
problems from solid and structural
mechanics,with specialfocus on composite
materials and laminated composite plates
and shells. At the end of the course one
would have acquired knowledge of finite-
elementanalysislinearandnonlinearanalysis
of structural problems and composite
materials. Every attempt will be made to
makethe courseasself-containedaspossible
overviewasappliedto linearproblemswill be
includedin the course.

BENEFITS OF ATTENDING THE COURSE
Personswho haveattended the courseand followed
the material should benefit in strengthening their
backgroundin the followingareas:

- An understandingof the formulative stepsinvolved
in the finite element model development of the
equationsof solidmechanicsandcompositematerials.

- Generationof finite element data (e.g., selectionof
elements and mesh, computation of nodal forces,
imposition of boundary conditions, etc.) and proper
imposition of boundary conditions, exploitation of
problem symmetries, and interpretation and
evaluationof the results.

- The ability to write a finite element computer
module for a physical problem (e.g., user-specified
subroutinefor a commercialprogram).

- The ability to read and evaluate technical
proposals/reports/papers on the finite element
analysisof structural problemsand compositeplates
andshells
in engineering.

- The knowledgeto teach the finite element analysis
proceduresandcompositesanalysisto others.
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BACKGROUND: INTRODUCTION TO NUMERICAL METHODS
Overview ςbasic ingredients of the FEM
Comparison with alternative numerical methods

Basic Concepts of FEM ςOne-Dimensional Problems
Axial deformations of a bar or one-dimensional heat transfer
Strong and weak forms (variationaland virtual work statements)
Primary and secondary variables of the formulation
Essential vs. natural boundary conditions
Methods of approximations (weak-form Galerkinmethod)
Finite element approximation functions (linear, quadratic, and cubic elements)
Assembly of element equations
Illustrative examples and discussion of results in light of physical response

Extension to of FEM to Two-Dimensional Problems
Membrane and heat transfer-like problems in 2D
Elements types (triangular and quadrilateral elements)
Axisymmetricproblems
Discussions of  representative field problems to understanding modeling issues

Eigenvalue and Time-Depenedent Problems
Free vibration of elastic systems (natural frequencies, modal response, etc)
Transient Analysis
Time integration procedures
Explicit dynamic integration

Plane and 3D Elasticity 
Governing equations of plane elasticity problems
Elements types (triangular and quadrilateral elements)
Incompatible modes
3-D Elasticity problems
Types of 3-D Finite elements (interpolation functions)
Discussion of example problems to bring out modeling issues
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Composite Materials-An Introduction
An Introduction to Fiber-Reinforced Composite Materials
Equations of Anisotropic Elasticity
Introduction to Composite Materials
Constitutive Equations of a Lamina

Introduction to Non-Linear Problems
Geometric and material non-linearity
Nonlinear formulation of a 2-D Model problem
Solution algorithms for the solution of  non-linear algebraic equations
Derivation of tangent stiffness coefficients
Convergence criteria

Nonlinear Bending of Beams
Euler-Bernoulli beam theory
Nonlinear finite element formulation of Euler-Bernoulli beam theory
Tangent stiffness calculations
Membrane locking
Timsohenkobeam theory and its finite element model
Shear locking
Numerical examples

Nonlinear Bending of Plates
Nonlinear finite element formulation of the first-order shear deformation (Mindlin) plate theory
Tangent matrix coefficients
Shear and membrane locking
Numerical examples

Composite Plates and Shells 
Classical and First-Order Theories of Laminated Composite Plates
The First-Order Laminated Plate Theory
Laminate Stiffnessesfor Selected Laminates
Linear Finite Element Analysis of Composite Plates and Shells
Nonlinear Analysis of Composite Plates and Shells
Third-Order Theory of Laminated Composite Plates and Shells
LayerwiseTheory and Variable Kinematic Models
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ABOUTTHECOURSEINSTRUCTOR: J. N. REDDY

http://isihighlycited.com/ andhttp://www .tamu.edu/acml

Dr. JNReddyisa DistinguishedProfessorandinauguralholderof the OscarS.
Wyatt EndowedChair in MechanicalEngineeringat TexasA&M University,
CollegeStation,Texas. Heis the author of numerousjournal papersand text
bookson theoreticalformulationsand finite-elementanalysisof problemsin
solid and structural mechanics(plates and shells), composite materials,
computational fluid dynamics, numerical heat transfer, and applied
mathematics. Thebooksauthoredby Dr. Reddyinclude: An Introduction to
ContinuumMechanics(CambridgeUniversityPress,2008); An Introduction
to Nonlinear Finite Element Analysis,Oxford University Press,2004; An
Introduction to the Finite Element Method, McGraw-Hill, 1984 (3rd ed.,
2006); EnergyPrinciplesandVariationalMethodsin AppliedMechanics,John
Wiley, l984 (2nd ed., 2002); Applied Functional Analysisand Variational
Methods in Engineering,McGraw-Hill, 1986; Mechanics of Laminated
CompositePlatesand Shells: Theoryand Analysis,CRCPress,1997(2nd ed.,
2004); and Theoryand Analysisof ElasticPlatesandShells,Taylor& Francis,
2007(2nd edition).

Dr. wŜŘŘȅΩǎresearch credentials have earned him wide national and
internationalacclaimin the form of numerousawards,citations,andkeynote
and plenary lecture invitations at international conferences. Dr. wŜŘŘȅΩǎ
researchcenterson theoretical formulations and numericalsimulationsof
problems in solid and structural mechanics, composite materials,
computational fluid dynamics, numerical heat transfer, geology and
geophysics,and computationalbiology. Dr. wŜŘŘȅΩǎresearchprovides the
cutting edgeadvancesthat enableothers to adapthisaccomplishmentsinto
sophisticatedcomputersoftwareusedby designengineersworld-wide. His
novel theories and finite element models have been implemented into
commercial finite element commercialsoftwares like ABAQUS,NISAand
HyperForm. Such an eminent record of researchhas earned Dr. Reddy
numerousnational and internationalawards,includingthe 1998NathanM.
NewmarkMedal from the AmericanSocietyof Civil Engineers; Award for
Excellencein the Fieldof CompositesandDistinguishedResearchAwardfrom
the AmericanSociety for Composites; and the 2003 ComputationalSolid
Mechanicsawardfrom USAssociationfor ComputationalMechanics. Healso
won the AFSAward for DistinguishedAchievementin Research,the Texas
A&M Bush ExcellenceAward for Faculty in International Research,and
DistinguishedResearchAward of the SigmaXi. Dr. Reddyis one of the few
researchersin engineeringaround the world (only one at TAMU)who is
recognizedby ISIHighlyCitedResearcherswith over 10,000 citationsand H-
indexof over46.
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...JUST A FEEL STEPS FROM Musée du Louvre

SAINT JAMES & ALBANY HOTEL-SPA 
202 Rue de Rivoli, 75001 PARIS, France
++33 (0)1 44 58 43 21 
http://www.saintjamesalbany.com

Metro (underground)
Tuileries(Line 1), Pyramides(Line 7, 14), Concorde (Line 1, 8 and 
12)
Bus
Tuileries(Line 72)
Bus link to Orlyand RoissyCharles de Gaulle airports from the 
Opérabus stop.
Airport
RoissyCharles De Gaulle 40 minutes (30 Km)
From RoissyCharles de Gaulle airport, take the RER line B to 
Châteletles Hallesand change for line 1 in the direction of La 
Défense. Get off at Tuileries.
Orlyairport 45 minutes (20 Km)
From Orlyairport, take the RER line C to Antony and change for 
line B to Châteletles Halles. Change for line 1 in the direction of 
La Défenseand get off at Tuileries.
Train station
Garedu Nord (Eurostar): 10 minutes
From Garedu Nord, take the RER line B or D to Châteletles 
Hallesand change for line 1 on the metro in the direction of La 
Défense. Get off at Tuileries.
Garede Lyon: 10 minutes
Take line 1 on the metro in the direction of La Défense. Get off 
at Tuileries.

LOUVRE

HOTEL

SAINT JAMES & ALBANY
HOTEL-SPA / PARIS
http://www.saintjamesalbany.com

http://www.saintjamesalbany.com/
http://www.saintjamesalbany.com/
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....................................................................
Please print or type all information on this form and send us 
back by Fax or e-mail: FAX: ++00 351 234 410 097   
E-mail: registration@ironix-conferences.com

R E G I S T R A T I O N  F O R M

Ƚ Prof. Ƚ Dr. ȽMr. ȽMs.

Your Full Name
E-mail

Department
Institution / Company Name
Mailing Address
City                                      Zip / Postal Code                     
Country

Early registration = 980,EUR * (till  31.08.2010)

After= 1.280 EUR *

PAYMENT CAN BE DONE BY BANK TRANSFER or BY CREDIT CARD:

Bank Transfer:
(Please attach a copy of the receipt of remittance to this form)

Bank Holder: IRONIX-GLOBAL EVENTS CONSULTING Unip. Lda
BANK: BPN - Banco Portugues de Negocios                                               
Bank Address: Murtosa, Aveiro - Portugal
Swift Code / BIC: BPNPPTPL
IBAN: PT50 0079 0000 2608 3772 1019 7
NIB: (Only for transfer inside of Portugal) 007900002608377210197

Credit Card:  

( ) VISA    ( ) MASTER

Credit Card Number:_____________________________________

Expiration Date (Month/Year):_____________________________

______________________________________________________

Signature / Date (AUTHORIZATION)

(*) Registration cancellations must be received by September 15, 2010 for a
refund and note that a 100 EURO administrative fee is not refundable. Please 
note that refunds will be done after the EVENT for administrative reasons.

R E G I S T R A T I O N

REGISTRATION FEE: 980, EUR *

(*) Registration includes: 

V3 full days course, at Saint James & Albany Hotel-spa

VPrinted Course Materials, 

VCourse Certificate, 

V2 refreshments daily, 

V Lunch at Hotel (daily / 3 days) at Saint James & 

Albany Hotel-spa 

V10% discount voucher for the upcoming 

ACEX2011 conference (Portugal)

www.ace-x2011.com

REGISTRATION FEE:
Early registration = 980,EUR * (till  31.08.2010)
After= 1.280 EUR *

CONTACT / INFO
Dr. Meire Gomes
LwhbL· π /hb¢Lb¦LbD 95¦/!¢Lhb
www.ironix-conferences.com 

E-mail: info@ironix-conferences.com
meire.gomes@ironix-conferences.com 
Fax: 00 351 234 410 097

NOTE: this course is limited to a 
small number of participants, 
reserve your place soon!

http://www.ace-x2011.com/
http://www.ace-x2011.com/
http://www.ace-x2011.com/

