


Contents

Preface............v

ProgramNotationxi

1FiniteElementConcepts

1.1Introduction.........1

1.2Foundationoffiniteelementprocedures....1

1.3Generalfiniteelementanalysisprocedure...4

1.4Analyticexample........13

1.5Exercises..........18

2ControlandInputPhase

2.1Introduction.........19

2.2Controlofmajorsegments......22

2.3Datainput.........32

2.4Exercises35

3Pre-elementCalculations

3.1Introduction37

3.2Propertyretrieval........41

3.3Effectsofskylinestorage.......46

3.4Exercises..........49

4CalculationofElementMatrices

4.1Introduction51

4.2Squareandcolumnmatrixconsiderations....51

4.3Auxiliarycalculations.......53

4.4Condensationofelement'sinternaldegreesoffreedom.59

4.5Economyconsiderationsinthegenerationofelement

matrices..........62

5IsoparametricElements

5.1Introduction.........65

5.2Fundamentaltheoreticalconcepts.....65

5.3Programmingisoparametricelements....74



5.4Simplexelements,aspecialcase.....77

5.5Isoparametriccontours84

5.6Exercises..........90

6ElementIntegrationandInterpolation

6.1Introduction91

6.2Exactintegralsfortriangularandquadrilateralgeometries91

6.3Gaussianquadratures.......94

6.4Numericalintegrationovertriangles.....101

6.5Minimal,optimal,reducedandselectedintegration..105

6.6Typicalinterpolationfunctions......107

6.7InterpolationenhancementforC°transitionelements.115

6.8Specialelements........122

6.9Exercises127

7AssemblyofElementEquationsintoSystemEquations

7.1Introduction.........129

7.2Assemblyprograms130

7.3Example137

7.4Symbolicelementassemblyforquadraticforms..144

7.5Frontalassemblyandsolutionprocedures...148

7.6Exercises152

8ApplicationofNodalParameterBoundaryConstraints

8.1Introduction153

8.2Matrixmanipulations154

8.3Constraintsappliedattheelementlevel....160

8.4Penaltymodificationsfornodalconstraints...160

8.5Exercises..........164

9SolutionandResultOutput

9.1Economicalsolutiontechniquesforthesystemequations.165

9.2Outputofresults175

9.3Post-solutioncalculationswithintheelements...180

9.4Exercises181

10One-dimensionalApplications

10.1Introduction183

10.2Conductiveandconvectiveheattransfer....183

10.3Planetrussstructures193

10.4Sliderbearinglubrication.......205

10.5Ordinarydifferentialequations212

10.6Planeframestructures.......225



11Two-dimensionalApplications

11.1Introduction.........231

11.2Planestressanalysis........232

11.3Heatconduction245

11.4Viscousflowinstraightducts......255

11.5Potentialflow259

11.6Electromagneticwaveguides......276

11.7Axisymmetricplasmaequilibria.....280

11.8Exercises284

12Three-dimensionalApplications

12.1Introduction285

12.2Heatconduction285

13AutomaticMeshGeneration

13.1Introduction295

13.2Mappingfunctions........299

13.3Higherorderelements302

14InitialValueProblems

14.1Introduction317

14.2Parabolicequations........318

14.3Hyperbolicequations331

14.4Exercises344

ReferencesandBibliography345

Appendix―ASummaryofInputFormatsandSupporting

Programs........351

SubjectandAuthorIndex........367

SubroutineIndex..........371


	page1
	page2
	page3
	page4

