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Sperling’s ride index, 10
spring-mass systems, 183
square steel tube member, 108
stability, 157
stability-constrained optimization, 154
stacking sequence, 125
stairs, 352



state representation methodology, 149
state space approach, 68

state space models, 66

state tracking, 325

static, 317, 352

static loading test, 110

static loads, 344

stationary dynamics, 298

statistical global optimization, 134
steady curving, 8

steady state rolling, 221

steam turbine, 333

steel, 198, 225

steel fiber, 197

steel joints, 121

steel moment frames, 328

steel pipes, 226

steel reinforced grouts, 234

steel reinforcement, 317

steel space frame, 132

steel structures, 111, 112, 113, 313
steel tower, 329

steel-concrete composite decks, 116
stiffened, 114, 228

stiffened plate, 277

stiffening beams, 364

stiffness, 121

stiffness degradation, 79

stiffness estimation, 51

stochastic analysis, 40, 84, 201, 205
stochastic approach, 358

stochastic dynamical systems, 324
stochastic dynamics, 173, 179
stochastic Hamiltonian, 206
stochastic load, 208

stochastic moments, 174

stochastic optimal open-loop feedback control, 206
stochastic search techniques, 132
stochastic simulation, 171, 207
stochastic subspace identification, 342
stochastic subspace methods, 66
stochastic uncertainty, 206

stone, 352

stone arch bridge, 353

strain, 225

strain energy, 62

strain energy based damage index, 53

strain gauge, 227

strength, 93

strength degradation, 79
strengthening, 235, 350

stress, 225

stress analysis, 309

stress concentration, 275

stress in the thickness direction, 292
stress-softening, 280

stress-strain curves, 96

strong discontinuities, 267
structural analysis, 141, 327, 347
structural behaviour, 112, 113
structural collapse, 219

structural control, 167

structural design, 106, 311, 313
structural dynamics, 23, 24, 55, 336
structural health monitoring, 51, 52, 57, 59, 149
structural life, 29

structural optimization, 111, 130, 131, 201, 313, 314
structural reanalysis, 312

structural response, 147

structural robustness, 171
structural-acoustic, 281
strut-and-tie, 90

Sturm-Liouville equation, 186
sub-treeing, 186

submarines, 291, 311
substructuring model, 22
subsystem, 333

superconvergent patch recovery, 256
superposition, 182, 188

support, 30

support vector machines, 149
surrogate modelling, 85

survival probability, 153

suspended cable roof, 361
suspension bridge, 362

symbolic programming, 365
symbolic-numerical algorithm, 133
symmetry, 259

system identification, 41, 66

system reliability, 85, 175

Taguchi method, 323
taper ratio, 290
tapered beam, 357



tapered I-beams, 194

tapered plate, 290

target reliabilities, 175

Taylor series, 174

temperature, 221

temperature dependency, 253

temporal finite elements, 241

tension field, 122

thermal loading, 286

thermo-mechanical analysis, 16, 221
thermodynamics, 108

thick rectangular plate, 279

thin layer modeling, 254

thin layers, 254

thin sheets, 217

thin-walled steel frames, 196

thin-walled structures, 200

third order approximation, 319

third order shear deformation theory, 285
three-dimensional beam finite element, 243
three-dimensional concrete structures, 305
three-dimensional distinct element method, 258
three-dimensional finite element analysis, 227
three-dimensional frames, 161, 195, 259
three-dimensional model, 3, 198, 229
three-dimensional numerical analysis, 33
three-dimensional scanning, 138

through the width delaminations, 156
tillage forces, 177

timber structures, 245, 247

time domain, 33, 251

time domain identification, 249
Timoshenko’s beam theory, 54, 297, 357
Timoshenko’s flexural waves, 355
topology, 337

topology optimization, 124, 180, 181, 316, 317, 318,

320
torsion, 90
track geometrical quality, 11
track geometry, 41
track irregularities, 18, 23
track models, 12
track response, 11
track stiffness, 28
track vibrations, 43
traffic vibrations, 140
train models, 31

train-bridge interaction, 24

train-track interaction, 12, 31
train-track-bridge interaction, 22
trajectory frame, 8

transcendental eigenvalue problem, 186, 187, 189
transformation induced plasticity, 16
transition curves, 6

transition piece, 109

transition section, 20

transition zones, 19, 22

transmission line, 329

transport, 193

transversal vibration, 36

transverse cracking, 271

transverse shear actuators, 69

trap performance, 258

Trefftz stress element, 301

tribological transformations of surface, 16
tribomechanical system, 9

truss and frame design, 313

truss element, 108

truss structures, 126, 180

truss system, 363

tube hydroforming process, 178

tuff masonry, 233

tuned viscous mass damper, 164

tuning parameters, 320

turnout, 30

turnout design, 28

twist, 294

two-dimensional structures, 172
two-node element, 357

two-parameter elastic foundation, 242, 244
two-point boundary value problems, 206

ultimate bearing capacity, 96

ultimate shear strength, 122

ultra-high tensile steel filament steel fibers, 235
ultrasonic testing, 82

unbalanced laminate, 77

uncertainty, 178, 208, 224, 359
uncertainty propagation, 174, 179, 324
unilateral constraints, 248
unreinforced, 348

upperbound, 188

upscaling, 301

user defined material routine, 70



validation of algorithms, 174
variability, 40
variable-oval-control rule, 163
variational formulation, 281
vectorial kinematics, 243
vectorial rotational variable, 255
vehicle dynamics, 5, 6

vehicle engineering, 201

vehicle induced vibrations, 33
vehicle-bridge interaction, 25
vehicle-track interaction, 6, 13, 18
vehicle-track-soil-structure interaction, 34
vehicles composition, 23

velocity dispersion, 355

vertical track irregularity, 27

very high-speed railways, 43
vibration, 21, 52, 188, 189, 190, 191, 193, 239, 345
vibration control, 215

vibration damping, 78

vibration suppression, 165
vibration-based features, 47
virtual certification, 40

virtual reality, 238

viscoelastic continuum, 38
viscoelastic core, 278

viscoelastic dampers, 170
viscoelastic jet, 265

viscoelastic material, 82, 341
viscoelastic stiffeners, 277
viscoelasticity, 71, 107, 253
viscous damping, 250

Vlasov’s theory, 364

voids, 272, 282

von-Karman equations, 199
von-Karman’s compatibility equation, 159
Voronoi, 202

Voronoi polygons, 310

wagon roll, 27

wagon yaw, 27

wall diaphragms, 246
warping, 294

warping deformation, 364
warping shear stresses, 294
washing capacity, 345
wave conditions, 343

wave dispersion, 38

wave propagation, 21, 60
wavelet transform, 328

wear, 17, 30

web openings, 122

Weibull, 352

Weibull distribution, 252
welded joint defect, 10
welds, 29

wheel flat, 10

wheel unloading, 27
wheel-rail, 9

wheel-rail contact, 14, 16, 18
wheel-rail contact forces, 12
wheel-rail impact, 20
wheel-rail interaction, 11
wheel-rail non-linear contact, 26
wind loads, 24, 360

wind simulation, 361

wind turbine, 147

wings, 200
Wittrick-Williams algorithm, 182, 183, 186, 187, 189
wood beams, 234

wood debris, 258

wrinkling, 151

yield, 225
yield curve, 231
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