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Křivý, V., 138
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dynamic finite element, 98
dynamic impact, 77
dynamic interaction, 40
dynamic linear, 180
dynamic load balancing, 114
dynamic non-linear, 180
dynamic pulse loading, 27
dynamic relaxation, 139, 200
dynamic response, 43, 225
dynamic shape functions, 98
dynamic soil structure-interaction, 255
dynamic stability, 14
dynamic stiffness matrix, 97, 98
dynamics, 81, 83, 117, 123, 154, 178, 215

earthquake, 80, 162, 167, 172, 183
edge based data structure, 274
effective stiffness and damping, 182
effective stress analysis, 171
eigenparameters, 195
elastic behaviour, 214
elasto-plastic, 186, 202
elasto-plastic analysis, 290
elasto-plastic behaviour, 214
elasto-plastic deformation, 230
elasto-plastic material, 27
elastoplastic analysis, 101
element properties, 227
element transformation, 288
element-free Galerkin method, 95
elephant’s foot buckling, 179
embankment, 245
energy, 260
energy bounds, 143
energy distribution, 256
engine mount, 258
engineering practice, 288
enhanced strains, 285

environmental monitoring process control, 278
equivalent geometric imperfection, 16
equivalent linear model, 182
equivalent springs, 225
equivalent static, 180
error estimation, 228
estimating delays, 246
Euler Bernoulli beam, 165
Euler equations, 254
evaluation, 92
evolution strategy, 66
exact solutions, 62
expansion joint, 83
experimental data, 152
experimental tests, 173
explicit time integration, 87
expression growth, 286, 287
extended finite element method, 276
extended Hashin-Shtrikman variational principles, 195
extended optimality, 62
external pressure, 184, 197
extreme value, 216

façade, 107
face deformation, 240
facilities asset management, 93
failure, 187
failure mechanism, 240
falling weight deflectometer, 154
fatigue, 204
fatigue cracks, 55
fatigue damage, 73
fatigue life estimate, 73
fault detection and diagnostics, 94
fault rupture, 233
fence, 259
FETI-DP, 113
fibre reinforced concrete, 126, 127
fibre-concrete, 128
field engineer, 291
filter banks, 177
filters, 177
finite beam element, 202
finite difference, 196
finite element analysis, 4, 6, 8, 15, 18, 19, 20, 43, 63,

86, 88, 106, 110, 111, 136, 137, 147, 152, 161,



172, 179, 184, 197, 199, 248, 258, 272, 286,
287

finite element method, 1, 2, 13, 26, 27, 30, 40, 60, 61,
64, 84, 98, 103, 114, 117, 127, 130, 146, 153,
154, 156, 164, 193, 204, 251, 265, 280, 281

finite element modelling, 45, 119, 121, 126, 141, 203,
274, 283

finite element multibody co-simulation, 47
finite element non-linear analysis, 214
finite rotations, 24
fire, 7, 201
first order reliability method, 74
first order shear deformation shell theory, 164
first passage reliability, 71
fixing nodes, 115
FLAC3D, 239, 244
flanking transmission, 264
flatness based feedforward control, 165
flexible connections, 25
flexible foundation, 255, 256
flexible pavement, 154
flexural behaviour, 31, 32
fling, 177
floating-type, 46
flooding and drying, 253
flow domain, 213
fluid, 210
fluid force, 60
fluid-solid interaction, 185
fluid-structure interaction, 213, 257, 258, 281
fluid-viscous dampers, 41
flushing, 249
footbridge, 217
form finding, 211
four track bridge, 46
Fourier amplitudes, 255
fractional-step method, 274
fracture, 192, 193, 194, 227, 228
fracture process zone, 194
frame model, 136
framed structures, 219
frames, 275
free and open source software, 241
free vibration, 97, 98, 164, 198
freeform surfaces, 267
frequency, 81, 177, 198
frequency responses, 198

friction damper, 181
full scale tests, 3
functionally graded material, 164
fuzzy analysis, 57

gap finite element, 283
generalised beam theory, 12, 34
generalised beam theory-based beam finite element, 21
generalised inverse, 115
generative performance design, 92
genetic algorithms, 64, 265
geodetic monitoring, 153
geographic information system, 93
geogrid, 245
geometric imperfections, 18, 20
geometric non-linearity, 95, 117, 122, 218, 220, 221
geometric stiffness, 125
geoprocessing, 278
geosynthetics, 233, 245
geotechnical analysis, 237
geotechnical data exchange, 237
geotechnical database, 237
geotechnical engineering, 244
GFRP composite members, 32
GFRP pultruded beams, 32
GFRP pultruded profiles, 31
girder-stiffened structure, 218
global instability, 125
global optimisation, 74
global vibrations, 12
global warming, 51, 109
gradient based optimization, 282
gradient information, 65
granular material, 235
graphs, 284
green buildings, 108
grid technology, 170
ground pressure, 292
grounding, 234
GroundXML, 237
group theory, 189

H-minimum control, 58
half plane, 99
hard soils, 238
harmonic balance, 243
harmonic coupled finite strip method, 33



harmony search, 65
Hashin-Shtrikman-Willis variational principles, 143
hat section, 30
haul, 291
health and safety, 236
heat transfer, 131
heavy articulated truck index, 231
heavy metal modelling, 250
high damping, 198
high level waste, 129
high strength steel, 22, 136
high temperature, 96
high-rise steel buildings, 66
high-speed, 39
high-speed bridges, 12, 48
high-speed trains, 41, 82
highway, 83
histogram, 72
holistic simulation, 259
homogenization, 111, 112
human comfort, 10
human gait, 215
human-structure interaction, 217
hybrid element, 257
hybrid genetic algorithm, 67
hydraulic turbomachinery, 262
hydraulically damped rubber mount, 258
hydrodynamic pressures, 225
hydrodynamics, 253
hydrostatic pressure loading, 226
hyperbolic parabolic, 212
hyperspectral analysis, 242

I-joists, 152
I-section, 30
image processing, 78
impact, 79, 191
impact sound pressure level, 264
imperfections, 26, 29, 139
implicit time integration, 87
impulsive loading, 190
incompatible modes, 285
incompressible Navier-Stokes, 274
incremental dynamic analysis, 11
industry foundation classes, 91, 268
information and communication technologies, 270
information system, 293

information technology, 93
initial imperfections, 15, 187
insulation, 106
integrated design, 211
integration, 177
interaction, 215
interactive design, 262
interface, 191
interface discontinuity, 273
interface element, 146
international roughness index, 231
interval analysis, 169
inverse problem, 57, 248
invoice, 291
Irish Sea, 249
isogeometric analysis, 277
isoparametric, 286, 287
iterative, 210
iterative projection method, 185

Jacobi-Davidson method, 185
Java, 118, 241
Java3D, 118
jogl, 241
joint, 206
joint flexibility, 150
joint roughness coefficient, 229

Kalman filter, 176
Khorjini, 134
kinematic indeterminacy, 190

laboratory experiments, 175
laboratory tests, 244
Lagrange multiplier method, 60
Lagrangian formulation, 281
laminate, 191
laminated beam, 204
LandXML based format, 237
large deflection, 196
large deformations, 101
large displacements, 24
large-span roof, 213
large-span structure, 214
lateral forces, 180
lateral-torsional buckling, 30, 31, 32
lateral-torsional post-buckling, 32
Lax-Wendroff numerical scheme, 255, 256



lean construction, 90
LEED, 108
lid-driven, 100
life-cycle management, 118
lifting brackets, 147
light steel residential building, 109
lightweight, 107
lightweight concrete blocks, 64
limit analysis, 52, 53
limit equilibrium, 241
limit state, 26
linear buckling analysis, 34
linear complementarity problem, 190
linear elastic buckling, 226
linear interpolation, 280
link finite element, 283
lipped channel columns, 22
load, 216
load factor design, 69
local buckling, 18, 23, 31, 32
local search, 284
local vibrations, 12
local-distortional mode interaction, 22
local-global buckling, 24
local-global post-buckling, 24
localization, 228
long combination vehicles, 216
long-span structures, 218
looseness, 17
Luenberger observer, 165

machine tools, 265
magnetic field computation, 104
magnetic hysteresis, 104
magnetorheological dampers, 159, 160
maintenance scheduling, 55
management information system, 236
masonry, 81, 84, 85, 145
material non-linearity, 117, 122, 220, 221
material properties, 126, 194
mathematical models, 278
MATLAB-COMSOL, 279
mechanical properties, 96
mechanical stress, 104
Mersey Estuary, 250
mesh generation, 281
mesh smoothing, 282

meshfree, 102
meshless, 100, 101, 102
metaheuristic optimization, 65
metaheuristic search techniques, 66, 69
methane hydrates, 51
methane retrieval, 51
micro-CT, 141
micro-reinforcement, 128
micromechanical properties, 140
microscopic simulation, 246
middle axes of triangle meshes, 267
minimum message length, 232
minimum weight, 271
mixed edge supports, 188
mixed finite element, 285
mixed interpolation, 61, 280
mixed-integer nonlinear programming, 150
moat wall, 79
modal testing, 75, 76
mode shape, 158
model calibration, 11
model uncertainty, 71
modes, 81
moisture, 105
moment rotation, 205
monitoring, 157, 238
monopile, 239, 244
monotonic backbone curve estimation, 11
Monte Carlo, 52, 138
moving cable cars, 209
moving load, 41, 42, 44, 48, 49, 215
moving mass, 44
multi modelling, 224
multi-body dynamics, 40
multi-body system, 215
multi-criteria, 68
multi-layer soils, 234
multi-span cable, 209
multiple design points, 71
multiple model active controller, 163

nanoindentation, 140, 141
natural frequencies, 44, 75, 88, 158
natural modes, 156
natural neighbour radial point interpolator method, 101
network, 232
Neumann’s series, 99



neural network, 105, 158
Newton based method, 251
nodal description, 190
non-destructive inspection, 55, 118
non-destructive testing, 154, 155
non-linear analysis, 1, 2, 4, 6, 9, 17, 18, 26, 85, 101,

123, 136, 146, 149, 196, 202, 205, 261, 275
non-linear Arnoldi method, 185
non-linear constitutive law, 145
non-linear coupling, 103
non-linear elasticity, 84
non-linear finite element analysis, 59
non-linear generalised beam theory, 21
non-linear programming, 124
non-linear response analysis, 40
non-linear soil modelling, 171
non-linear soil nodelling, 256
non-linear stability, 25
non-linear vibrations, 209
non-linear visco-elastic behaviour, 166
non-linear waves, 248
non-Newtonian fluid, 260
non-symmetric rigid block, 174
non-uniform temperature, 7
non-uniform torsion, 35
normal-mode analysis, 44
normalization, 135
nuclear power plant, 131, 132
numerical analysis, 122, 123, 180
numerical investigation, 175
numerical modelling, 76, 85, 214, 222, 239, 249
numerical simulation, 15, 86, 107, 156, 192, 227
numerically calculated results, 62

object oriented design, 276
object oriented environment, 277
object oriented model, 278
object oriented programming, 80, 241, 272, 275
oceans, 51
oil reservoir engineering, 266
one-way coupling, 259
one-way nested model, 252, 253
open cross-section, 13
OpenFOAM, 262
openings, 99, 180, 205
OpenMP, 271
optical fibre, 156

optimal, 210
optimal control theory, 60, 61
optimal design, 52
optimal design under uncertainty, 56
optimal safety factors, 70
optimality criteria method, 67
optimization, 64, 68, 74, 128, 166, 247, 265, 268
optimum structural design, 69
optoelectronic, 156
ordering, 284
orthonormal mode shapes, 44
orthotropic plates, 41

pallet-rack profiles, 18
parallel algorithms, 116
parallel computing, 66, 114, 117, 271, 272, 273, 274
parameter estimation, 94
parameter identification, 159, 160
parameters of micro-reinforcement, 128
parametric design, 211
parametric resonance, 14
parametric study, 43, 109, 123
partial differential equations, 102
partial flow boundary conditions, 289
partially restrained connection, 136
particle swarm optimisation, 74
partition coefficient, 250
passive, 167
passive control, 41
passive energy dissipation, 181
passive vibration control, 166
patch loading, 16
pavement, 232
pavement characterizing, 231
pavement roughness indices, 231
pedestrian loading, 217
perfect, 139
Perfobond and T-Perfobond shear connectors, 4
performance based design, 59, 63
performance based earthquake engineering, 170
perimeter structure, 68
periodic poling, 142
permanent deformations, 233
permanent strain, 256
Perron vector, 115
piecewise linear approximation, 56
piezoelectric actuators, 161



pile, 238
pinching hysteretic behaviour, 11
piping, 186
plain masonry, 144
plane frame, 56
planning process, 237
plastic analysis, 6
plastic hinge, 123
plastic mechanism, 28
plastic strains, 195
plasticity, 121, 127
plates, 187, 257
polymers, 106, 110
porosity, 78
post-buckled states, 33
post-buckling, 21, 187, 200
post-derailment, 40
poundings, 79
pre-stress losses, 131
prefabrication, 268
Preisach model, 243
probability, 148
probability of failure, 72
ProbCalc, 72
profile reduction, 284
prognosis, 224
programming, 291
progressive collapse, 219, 290
project control, 291
project management, 293
proper orthogonal decomposition, 212
public projects, 293
pulse loading, 13
pushover analysis, 11, 168
p − y curves, 239, 244

quadratic programming, 113
quality measures, 282
quantities, 291
quasi-brittle, 194
queuing systems, 246

radar, 156
radial basis function, 100
radial point interpolation method, 102
radial steering, 39
radio frequency identification, 90, 236

railway bridges, 82
railway dynamics, 38
railway structure, 40
railway track bed, 45
rainfall-runoff model, 50
random discrete systems, 143
random variable, 70
rank deficiency, 288
rational eigenproblem, 185
Rayleigh damping, 154
re-driving, 238
rectangular cross-section beam, 124
rectangular Mindlin plates, 188
rectilinear orthotropic, 200
recycling, 106
rehabilitation, 269
reinforced concrete, 118, 122, 124, 275
reinforced concrete buildings, 178, 183
reinforced concrete column, 125
reinforced concrete frame, 168, 171
reinforcement, 233
reinforcing geogrid, 45
relaxation, 120
relaxation stress, 195
reliability, 52, 131, 138, 148, 151
reliability assessment, 72, 73
reliability based design, 53, 55, 70, 74, 163
reliability sensitivity, 55
remote sensing, 242
repository, 130
residence time, 249
residual strain energy, 52, 53
residual stresses, 15
residual vibrations, 165
resistance factor design, 69
resonance, 12, 41, 48
resonance frequencies, 156
response spectrum, 171
response surface, 53
rheological models, 193
ribbed plate, 35
rigid block, 173
rigid connection, 134
rigid foundation, 255
rigid-plastic beam, 190
rigidity, 135, 206
risk management, 293



risk of failure, 70
robust design, 57
robust regulators, 58
robust stochastic design, 71
robustness, 151, 290
rock joint, 229
rock mechanics, 227, 228
rocking, 174, 175
rolled hollow section, 3
roof, 210
roughness, 247
rounded corners, 36
running gear, 39

saddle-like connection, 134
safety, 138, 148, 224
safety factors, 74
salt, 105
sand, 239, 244
sand transfer, 259
sandstone, 230
sandwich beam, 98
sandwich plate, 196
saturated sand, 171
scaffold structures, 17, 261
scalable algorithms, 113, 116
scale model, 81
scanning electron microscope, 142
school, 92
scientific visualization, 263
second order adjoint equation, 251
second order analysis, 17
second order statistics, 143
sector plates, 200
security stops, 174
sediment modelling, 250
segmentation, 267
seismic, 168, 179, 183, 222
seismic excitation, 174
seismic hazard, 233
seismic isolation, 79, 182
seismic performance, 11
seismic response, 181
seismic risk assessment, 170
Selfoss, 177
semantic subsoil description, 237
semi-active, 167

semi-active control, 160
semi-actuated control, 246
semi-analytical model, 154
semi-definite matrices, 115
semi-rigid, 9, 17, 134, 135, 206
semi-rigid connection, 134
sensitivity analysis, 19, 20, 29
sequentially-linear analysis, 112
serviceability, 148
settlement, 168, 245
sewage sludge, 260
shakedown analysis, 52
shallow foundation, 235
shallow waters, 254
Shanks’ transform, 99
shape modeling, 102
shape optimization, 60, 61, 150
shear, 83
shear center, 208
shear deformation coefficients, 208
shear horizontal waves, 256
shear locking, 288
shear type, 159
shelf seas, 249
shell buckling, 226
shell instability, 133
shell structures, 203, 226
shells, 257, 288
shrinkage, 120, 131
SightSafety, 236
simply supported beams, 48
simply supported plates, 48
simulated annealing, 68, 166
simulation based reliability assessment, 138
simulation steering, 262
simultaneous nonlinear equations, 96
single equation, 137
single-step method, 120
singular systems, 111
site response, 243
skeletal frameworks, 67
skyscrapers, 222
slab track, 37
slab-and-beam structure, 35
slender columns, 15, 122
sliding, 174
slip, 149



slope stability, 233, 241, 242
smeared crack model, 119
smeared reinforcement, 127
smooth particle hydrodynamics, 96
soft-core, 98
softening, 123
software as a service, 170
software benchmarking, 144
software development, 144
soil dynamics, 172
soil hysteresis, 243
soil moisture, 242
soil reinforcement, 240
soil-structure interaction, 86
solar radiation, 153
solid isotropic material with penalisation, 62
solute transport, 252
sound intensity, 263
space-time finite element, 223
sparse matrices, 284
speckle interferometry, 89
spectral frequency centroid downshift, 155
spent nuclear fuel, 130
spline, 157
spring stiffness, 136
stability, 15, 39, 203, 292
stability function, 17
stainless steel, 6, 133
state controller, 165
state space models, 176
static analysis, 164, 210
static assessment, 85
stationarity, 71
statistical analysis, 158
statistical deconvolution, 140
statistical models, 278
statistical performance quantification, 11
steel, 7, 26, 29, 201
steel and composite structures, 10
steel bridges, 73
steel cold-formed member, 23
steel column, 77
steel frames, 138
steel props, 19
steel shear walls, 178
steel space frames, 69
steel structures, 1, 2, 8, 20, 261

steel tanks, 179
steel-concrete, 202, 206
stepped spillway cavity, 289
stiffened plate, 35
stiffness, 219, 245, 286, 287
stiffness estimation, 3
stiffness reduction factors, 220, 221
stochastic Hamiltonian, 58
stochastic optimal control, 58
stochastic parameters, 54
stochastic response, 169
stochastic subspace methods, 176
stochastic systems, 42, 246
stone masonry, 155
strain softening, 136
strain-rate sensitivity, 28
strength, 148, 187
strength estimation, 3
strengthening techniques, 85
stress concentration, 99
stress constraints, 271
stress intensity factor, 97
stress reduction, 147
stresses, 8
strong ground motion, 256
strong motion, 177
structural aluminium, 147
structural analysis, 102, 189, 277
structural behaviour, 4
structural capacity, 168
structural damage, 75, 77
structural dynamics, 10, 171, 173, 175
structural identification, 76
structural joints, 264
structural optimization, 66
structural patterns, 68
structural reliability, 290
structural response, 88
structural robustness, 57
structural stability, 122
structural vibration, 162
structural walls, 180
structure displacements, 153
structures dynamic diagnostics, 88
strut, 29
strut-and-tie, 59, 63
sub-band, 177



subframe, 110
subgrade improvements, 45
subsoil, 245
supercontainer, 129
supporting system, 292
surface mounted technology, 89
surface re-construction, 267
surrogate based optimization, 266
suspended steel member with bending stiffness, 214
suspension bridge, 218
sustainability, 108
symmetric structure, 189
symmetry group, 189
symmetry operation, 189
symmetry recognition, 189
symmetry search, 189
system identification, 176

T-stress, 192
tall buildings, 67
tank shell yielding, 179
temperature, 186, 198
temporary bridges, 73
temporary structures, 19
tensile, 210
terrain analysis, 242
testing equipment, 8
tests, 15, 214
tetrahedral, 286, 287
textile, 210
theoretical set up, 173
thermal analysis, 64
thermal bridge, 106
thermal cracking, 129
thermal deformation, 89
thermal performance, 109
thermal properties, 107
thermal simulation, 130
thermal transmittance, 64
thermohaline circulation, 249
thermopiezomechnics, 103
thermovision, 107
thick-walled, 184
thin shell, 226
thin-wall, 26
thin-walled framed structures, 25
thin-walled members, 23, 24, 34

thin-walled open cross section columns, 28
thin-walled shell, 27
thin-walled steel members, 21
thin-walled structures, 13, 33, 103
three-dimensional computer aided design, 268
three-dimensional finite element, 87, 205
three-dimensional geometry, 118
three-dimensional modelling, 269
three-dimensional solids, 288
timber, 5, 148, 149, 150, 151
time-dependent, 120
time-domain simulation, 209
Timoshenko beam, 97
topology optimization, 59, 62, 63, 67, 271
torsion, 186
total FETI, 115
trabecular bone, 141
track irregularities, 38, 82
track-friendliness, 39
traffic, 216
traffic effects on bridges, 88
traffic signals, 246
train, 40
train braking, 46
train-structure interaction, 47
train-track interaction, 37
transfer plate, 223
transient heat transfer, 153
transient responses, 198
transition radiation, 44
transport, 105
transport earthworks, 242
transversal vibration, 44
transverse reinforcement, 125
transverse shear stresses, 208
truck crane, 292
truss, 65, 125, 150
tubular joints, 1, 2
tuned liquid dampers, 175
tuned mass dampers, 162
tuning parameters, 62
tunnel design, 172
tunnels, 168
turbulence, 213, 260
turbulent eddy viscosity, 289
two-point boundary value problems, 58



UAE, 108
ultimate strength, 22
uncertain mass, 169
unilateral model, 173
unilateral rigid model, 175
unreinforced masonry, 146
unsymmetric eigenvalue problem, 185
updated Lagrangian formulation, 25
uplift, 149
user element, 167

validation, 59, 63
variance, 29
variational characterisation of eigenvalues, 185
vehicle, 83
vehicle engineering, 54
vehicle impact, 77
vehicle-track interaction, 38
velocity anisotropy, 228
verification, 137
vertical buildings, 68
vibration, 49, 152, 157, 215
vibration control, 163
vibration response, 158
vibration serviceability, 217
virtual nodes, 280
virtual testing, 270
viscoelastic composite, 200
viscoelastic material, 161, 198
viscoelasticity, 193
viscosity, 154
volume bubble, 285
vulnerability analysis, 290

wall bracing, 222
warping, 35
warping function, 208
waste, 106, 110
water distribution system, 247
water purification control, 251
water quality modelling, 50
water table depth, 171
waterflooding, 266
watershed hydrology, 50
wavelet, 177
wavelet analysis, 231
wavelet approximation, 42, 49

Web 2.0, 170
wedge splitting test, 192
weigh-in-motion, 216
weight minimization, 65
weighted gradient method, 60
welded joints, 3
welding, 87
wheel profile wear, 38
wheel-rail contact, 37, 38
width-to-thickness ratio, 199
wind, 210, 222
wind loads, 261
wind pressure distributed coefficient, 213
wind-induced dynamic coefficient, 213
window, 110
windturbine blades, 207
Winkler approach, 239, 244
wood floors, 152
work of fracture, 194

yield condition, 56
yield surface, 137
yield-to-critical stress ratio, 22
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