
Table of contents

Preface 3

I General F-closure and com m utability results w ith applica­
tions to hom ogenization and elasticity theory 13

1 Motivation from elasticity 15
1.1 Variational formulation...................................................................................... 15
1.2 Linear elasticity.................................................................................................. 16
1.3 Geometric linearization in the multiwell c a s e ................................................. 17
1.4 Homogenization.................................................................................................. 18
1.5 Commutability of geometric linearization and homogenization..................  19

2 The p > 1 case 21
2.1 Concept of F -closure......................................................................................... 22
2.2 F-closure under standard growth assum ptions.......................................   22
2.3 F-closure for Carding type functionals ..........................................................  27
2.4 Boundary values and compactness...................................................................  32
2.5 A perturbation and a relaxation r e s u l t ..........................................................  35
2.6 Commutability of F -lim its ...............................................................................  37
2.7 Homogenization of Carding type functionals.................................................  39

3 Applications in elasticity theory 43
3.1 Functionals for microstructured multiwell m a te ria ls ..................................... 43
3.2 Homogenization and geometric linearization ................................................. 47
3.3 Additional com ments......................................................................................... 50

4 Stochastic homogenization 53
4.1 Ergodic theory .................................................................................................. 53
4.2 Stochastic homogenization...............................................................................  59

5 The p =  1 case 65
5.1 Counterexample.................................................................................................. 65
5.2 F-closure..............................................................................................................  67

http://d-nb.info/1133577601


II H om ogenization in Hencky plasticity w ith comparison to
the small-hardening case 73

6 Hencky plasticity setting 75
6.1 Hencky p lastic ity ...............................................................................................  75
6.2 One-dimensional toy model ............................................................................. 76

6.2.1 Convex homogenization ....................................................................... 77
6.2.2 Zero hard en in g ............................................................................   78
6.2.3 Small hardening ..........................................................   81
6.2.4 Commutability of homogenization and vanishing hardening............  82

6.3 Setting the problem............................................................................................  84

7 Functions of bounded deformation 87
7.1 Functions of bounded deformation.................................................................... 88

7.1.1 Definition and basic properties.............................................................  88
7.1.2 Alberti’s rank one theorem ........................    90
7.1.3 Approximate differentiability................................................................  90
7.1.4 Kernel of E<±e v ............ ...............................................................   93

7.2 Space U ..................................     96
7.2.1 Definition and basic properties.............................................................  96
7.2.2 Helmholtz decomposition....................................................................... 97

7.3 Bogovskii’s operator ........................................................................................... 100

8 Commutability of homogenization and vanishing hardening 103
8.1 S etting ....................................................................................................................104
8.2 Homogenized d en sity ........................................................................................... 105
8.3 (-)-strict continuity of S ..................................................................................... 108
8.4 lim inf-inequality at zero harden ing ...................................................................116

8.4.1 Regular points ........................................................................................ 117
8.4.2 Singular p o in ts ........................................................................................ 122

8.5 Conclusion..............................................................................................................125
8.6 Relaxation at zero hardening revisited .............................................................126

A ppendix 131

A Different types of convexity 133

B F-convergence 135

C Miscellaneous results 139
C.l Besicovitch derivation theorem...........................................................................139
C.2 Weakly convergent m easures.............................................................................. 139
C.3 Equiintegrable modifications.............................................................................. 140
C.4 Geometric rigidity.................................................................................................140

Bibliography 141


