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Anisotropy, 12, 18, 19
curvilinear, 19
deformation, 74
principal axes of, 26, 27
unified matrices, 27

Boundary

static conditions, 47

-value equations, 47
Bravais lattice, 13, 14, 16
Brittle fracture, 157, 158
Burgers

contour, 169

vector, 169

Christoffel symbols, 234
Coeflicient
compliance, 27
singularity, 161, 166
stress intensity, 161, 162
symmetric Poisson, 31
Components
contravariant, 231
covariant, 231
mixed, 231
physical, 235, 241
Condition(s)
boundary, 47
incompressibility, 61, 82
inextensibility, 78
reciprocity, 230
regularity, 201
transition, 50, 52, 53, 57, 58, 60, 65,
92, 100
Coordinates
curvilinear, 229
normal, 237
orthogonal, 235

Cords (see Filaments)
Covariant differentiation, 234
Cracks, 158
“linear,” 161-164
mixed type, 164
opening mode (mode 1), 161, 162,
165, 166
sliding mode (mode II), 163, 166
Criterion
global convexity, 214
local convexity, 214, 219
monotonicity, 212
ordering, 213
stability, 213, 219
Crystal
classes, 16-18
intrinsic characteristics, 188
lattice, 12, 13, 17, 18
systems, 14
unified matrices, 27, 187

Deformation gradient, 45
Deviator plane, 201
Disclination
wedge, 169, 172
torsion, 169
Dislocation
edge, 170, 172
linear, 168
screw, 169-171
strain, 168
stress, 169
Volterra’s, 167

Edge effect, 171

Blastic potential (see Strain-energy
density function)

Elastic constants, 31
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Energy
additional, 215
pairs, 205, 208, 216, 218, 219,

294, 225
strain, 31, 49, 61
Equations

boundary-value, 47
equilibrium (motion), 47, 76, 86, 106

Filaments (cords)
inextensible, 78
slightly extensible, 74

Invariant(s)
base, 200
large deformation, 221, 223
space, 200

Isotropy, 12, 26, 34, 36

Lamé parameters, 230
Law
Hooke’s, 31, 32, 49, 50, 54
of elasticity, 48, 49, 52, 62, 77,
79, 89, 145, 158, 189
Linear rigid inclusion, 157, 160, 161
Load
dead, 76
“following,” 76, 159, 163
parametric, 163
Lune, 161

Mass force, 47, 76

Material
Bartenev—Khazanovich, 62, 107, 114
closest, 186
elastic, 208, 213
hyperelastic, 209
incompressible, 32, 48, 49
isotropic, 36, 59, 61
Mooney, 62
neo-Hookean, 62, 107, 111
neo-Hookean type, 62, 64
orthotropic, 33, 50, 142
quasi-elastic, 209, 210
simple, 208
stability postulate, 209, 217
standard, 54, 58, 61
three-constant, 62
transversally anisotropic, 18

transversally isotropic, 34, 55

two-constant, 62

weakly compressible, 64, 146, 176
Modulus

generalized Young’s, 31

normal, 211

“unused” ranges, 189

Narrowest bounds, 30
Neumann’s principle, 19

Orthotropy, 33

Plane problems
basic equations, 122, 140
complex variable method, 122, 131
elasticity law, 143~145, 147
elliptic hole, 135, 154, 155
linear approach, 122
nonlinear approach, 140
orthotropic material, 123, 127, 129
physically linear material, 148
plane strain, 122, 124, 126, 127
plane stress, 122, 124, 125
rectilinear cut, 135, 137
stress function, 126
transversally isotropic material, 143
Poisson (symmetric) coefficients,
31, 189
Polar decomposition, 45

Ratio
area, 100
extension, 45, 225-227
volume, 46
Reinforcement
conic shock-absorber, 114, 116
cylindrical plate, 111, 119, 120
cylindrical shells, 112, 113
elastomers, 108
middle surface, 108, 110-112, 114,
119, 120, 122
shells, 108
through the thickness, 117, 119

Shell problems
boundary force values, 83
strain-energy density functions, 100
deformation, 81, 82



double moment tensor, 85
double stress resultant tensor, 85
equations of motion (equilibriumy),

87, 88, 106
incompressibility condition, 82
isotropic, 91, 98
Kirchhoff’s hypothesis, 81, 89
law of elasticity, 89, 100
middle surface, 238
orthotropic, 93
of revolution, 103
stress resultants and moments,

83-86, 105
thin, 238
transition condition, 92, 100
transversal force, 85, 105
transversally isotropic, 96, 100

Singular line, 169

Space .
invariant, 201
six-dimensional, 204

Strain-energy density function, 31, 49,

51, 59, 61
Strain
extensional, 225
plane, 122, 126, 140
shearing, 30, 32
true (logarithmic), 224
volumetric, 26, 32, 221-223
Stress

conventional (Biot), 48, 141, 148,

158, 159, 165, 173, 221, 225
nominal, 47, 140, 148
plane, 122, 124, 140
preliminary, 150
true (Cauchy), 46, 159, 224
ultimate, 225

Summation convention, ix
Surface
middle, 238
normal, 241
theory, 237
Symmetry
group, 4-6, 12
of finite bodies, 1, 2
order of, 4
transformations of, 2, 3

SUBJECT INDEX 253

Tensor(s)
Almansi strain, 206
. bench mark, 194
bulk modulus, 26
Cauchy-Lagrange strain, 46
classical t. functions, 203, 204
coaxial, 199
conjugate, 236
discriminant, 232
double, 47
extension ratio, 45, 221, 225
gradient of invariant t., 200
Green’s strain, 206
group basis, 180
invariant, 182, 184, 186
norinal stress, 47
rank, 18
Rivlin’s, 193
sernisymumetric, 185
symmetric Piola-Kirchhoff’s, 206
true (Cauchy), 46, 206
unitary, 232
. function of vector type, 200
. multiplication table, 190
. objective rates, 205, 207, 208
. representations, 201
t. with a common axis, 198
Textures, 18
Transversal anisotropy, 18
Transversal isotropy, 36
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Uniform membrane state, 101

Vector
basic coordinate, 230
Burgers’, 169
displacement, 46
Frank’s, 169
reciprocal coordinate, 230
stress, 46, 47
unit coordinate, 230
unit normal, 240
unit tangential, 240
unit tangential normal, 240
Volume ratio, 46

Work conjugates, 205, 216-219





