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topic (2002) Cook 4th

Intro.

structural problem : boundary value problem 1.1
finite element formulation 1.2-1.3
solving problem by FEM 1.5

FEM advantages and disadvantages

Matrix analysis - solution procedures

1-D truss element

1-D Beam element

assembly of [K]

properties of [K]

partition of [K]

solution procedure

element-by-element assembly

2-D truss element - equil. derivation

2-D truss element - transformation matrix

nodal numbering - bandwidth

Boundary condition's - [Kg]
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distributed and thermal loads 2.10
element loads 2.9
Gaussian elimination AppB
banded structure Cook 3rd: 2.8
computer algorithm Cook 3rd: AppB
ill-conditioning, condition number 9.2-9.4

matrix scaling

Elast.

equilibrium equations

infinitesimal strains

constitutive relations

potential energy
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c |stationary principle, examples
-S matrix definitions
c—g equil. Eqgs. -> principle of virtual works -> stationary
£ |principle 3.3
5 [IIp for the linear elastic domain 4.4
S, |Rayleigh-Ritz method 4.5
O [cond.s on R-R solution 4.6
HCS FE form of R-R -> standard FE for bar element 4.8
L |assembly and solution of bar problem 4.8-4.9
ex: initial stress due to constrained thermal expansion
C1 continuity for beam el. 3.2
. |Lagrange interpolation 3.2
g_ Lagrangian shape functions 3.2
= |element matrices 3.3
-8 work equivalent forces 3.11
= Constant Strain Triangle (CST) 3.4
ﬁ Linear Quadrilateral element (Q4) 3.6
< stress computation 3.12
nature of finite element solution 3.13

Project: data structures for FEM code
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1-D (bar) isoparametric formulation 6.1
E‘ 2-D (Q4) isoparametric formulation 6.2
5 MIDTERM EXAM #1
“c—) numerical integration: Newton Cotes formulae 6.3
‘= |numerical integration: Gauss quadrature. 6.3
® |numerical integration: Gauss quadrature in 2- and 3-D 6.3
% distributed loads on curve edges 6.9
@ |Stress computation 6.10
% remarks on elements (geometry) 6.11
— |remarks on elements (validity) 6.12
nodal connectivity
equilibrium and compatibility of FEM results 4.9
convergence requirements
& |patch test 6.13
8 convergence in broad terms
O |eigenvalues of [K] 8.10
23 rigid body motions
S |reduced integration 6.8
O |discretization error 9.6
convergence rate 9.6
multimesh extrapolation 9.7
Transformations 8.1, 8.3
imposing skewed supports via transformation matrix 8.4
n joining dissimilar elements via transform. matrix 8.5
g imposing mesh compatibility (m.p.c) via transf. matrix
< |modeling rigid elements via transf. matrix 8.5
% inposing constraint equations via transformation mat. 13.1
ol imposing constraints via Lagrange multipliers 13.2
-8 imposing constraints via penalty numbers 13.3
o structural symmetry and antisymmetry 2.11
symmetry and antisymmetry for frames 2.11
symm. and antisymm. for 2-d continua: bound.cond.s 2.11
substructuring 10.11
= |weighted residual methods 5.1,5.2
o |Galerkin FEMin 1-D 5.3
© |integration by parts 5.4
O |Galerkin FEM in 2-D

5.5
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