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in-situ experimental tests, 8
in-situ production, 36
incremental analysis, 122
incremental plasticity, 121
incremental solutions, 55
InDiCa tool, 10

inelastic analysis, 138
inertial moving load, 13
infill, 56, 194

instability, 22

integrated design and analysis, 111

interaction diagrams, 51
interaction modelling, 134
interface, 52

interface flaw, 201

interfacing finite element solvers, 133
internal cylindrical contact, 135

internal forces, 221
internal friction angle, 58
internal holes, 98

inverse analysis, 61
inversion, 205
irradiance, 41

ISO 834 temperature-time curve, 103

isogeometric analysis, 132

kinematic methods, 189
kinked cracks, 226
knowledge servers, 111

laboratory test, 190
Lamb waves, 112

laminated composite plates, 232

laminated plate, 233, 234
landslide, 213

large deflection, 234
lateral buckling, 68
lateral loading, 84

lateral stiffness, 62
Lawnon River, 213
layered soil, 82, 83
ledge, 57



life cycle costing, 30

life time, 20

lifting brackets, 160

light pipe system, 39
lighting control, 35

limit analysis, 61

limit state, 34, 106

limit state design, 210
linear algebra libraries, 10
linear approach, 235
linear viscoelastic, 232
living room, 38

load sharing, 167

loading tests, 16

localised buckling, 80
locomotive bogie, 26
logistic map, 225
longitudinal forces, 25
longitudinal response, 195
loosened bolt, 112

low velocity impact, 230
LS DYNA, 239
luminance, 38, 40
luminous environment, 38
LUSAS, 167

machining centre, 148
magneto-rheological damper, 69
masonry, 55, 56, 59, 60, 61, 194
masonry aggregates, 172
masonry buildings, 72

masonry column, 58

masonry frame, 56

masonry infill, 194, 196
masonry-like materials, 126
mass customization, 97

mass distribution, 241

massive foundation, 220
matching field approach, 130
material characteristics, 57
material compatibility, 57
material non-linearity, 50, 117
Mathcad®, 210

mathematical software, 10
measurement equipment, 190
mechanical behaviour of beams, 68
mechanized tunneling, 223

medical image, 237, 240

member forces, 189

mesh adaptation, 115, 116

mesh generation, 115, 116

mesh processing, 237

meshless local Petrov-Galerkin method, 131
meshless methods, 131

metal foam, 125

metal forming processes, 149

metallic plates, 112

metamodel benchmarking, 150
metamodelling, 150

metric gradation, 116

metric source, 115, 116

metric tensor, 115

micromechanical testing, 238
micromechanics, 232

microstructure, 209

microtremor, 8

MIKE-3-FM, 108

mixed finite element, 122
mixed-integer nonlinear programming, 96
modal analysis, 61, 120

model geometry, 115

model reduction, 152

modelling technique, 64

modern houses, 38

Mohr-Coulomb plasticity, 211
moisture diffusion, 124

moisture transfer, 165

moisture transport, 124

molecular dynamics, 236

monolithic objects of art, 175

Monte Carlo simulation, 15, 82, 87, 91
Mori-Tanaka, 229

mould oscillation, 127

moving least squares method, 150
moving load, 6, 123

moving mass, 13

multi-body dynamics, 24, 135
multi-body systems, 11, 23
multi-channel analysis of surface waves, 205
multi-criteria decision making methods, 173
multi-dimensional Pareto frontier, 143
multi-functioning, 183

multi-level approach, 218

multi-modal control, 170



multi-objective optimization, 143
multi-parametric optimization, 146
multi-parametric strategy, 152
multi-scale analyses, 232
multi-scale model, 107, 124

N2 method, 96

nanoindentation, 89, 125, 238
nanotechnology, 236

national legislation, 9

natural frequency, 190

natural gas, 158

natural varying humidity, 165
near-field earthquake, 174

nested design of experiments, 150
nesting, 109, 142

new constructions, 73

Newmark method, 117

no tension material, 55

noise, 9, 18

noise and vibration attenuation, 151
non-destructive tests, 16

non-linear, 52, 177, 179, 193, 221, 234
non-linear analysis, 46, 141, 176, 218

non-linear behaviour, 169
non-linear dissipation, 29
non-linear elasticity, 29
non-linear optimization, 189

non-linear programming, 145, 146, 147
non-linear response analysis, 24, 169

non-linear vibration, 77

normal boundary intersection method, 143

normal constraint method, 143
nuclear power plant, 106
nuclear reactors, 74

nuclear waste, 204

nullspace methods, 188
numerical analysis, 69, 206
numerical methods, 106

numerical modelling, 3, 84, 89, 100, 103, 196, 214, 220,
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numerical modelling of steel beams, 68

NURBS, 132

object-oriented, 120
objective function, 98
obstacle problem, 118

occupational hazards, 154

offshore wind turbines, 85, 86

oil, 158

oil reservoir engineering, 144

opening, 56

opening displacement profile, 226

OpenSees, 101, 163

operation lifetime extension, 100

optical strain measurement, 238

optimal control under stochastic uncertainty, 95
optimal design, 92, 149

optimal feedback control, 95

optimal open-loop feedback control, 95
optimality criteria method, 92

optimization, 91, 145, 147, 156, 159, 204, 210, 235
outrigger-belt system, 65

overturning, 175

p-box, 105

PAK, 121

pantograph-catenary interaction, 10, 11, 12
parabolic thickness variation, 233, 234
parallel algorithm, 118

parallel computing, 139, 227
parameter adaptation, 223
parameterisation, 87

parametric analysis, 162

parametric computer-aided design, 97
parametric resonance, 27

parametric study, 206

Paris-Erdogan law, 226

partial fixity, 186

partial interaction, 50

passive, 184

passive earth pressure, 211

Pasternak foundation, 13

path models, 42

Patras Gulf, 108

pattern, 156

pattern recognition, 87

pavement, 201

pavement management system, 202
peel stress, 136

penalty function, 181

performance assessment, 109, 142
performance characteristics, 53
performance-based seismic design, 71



perlitic steel, 20

permeability, 212, 240

phase unwrapping algorithms, 182
photogrammetric method, 164
piecewise linearisation, 145
piezoelectric actuators, 231
piezoelectric ceramic materials, 112
piezoelectric patches, 151

plain weave textile, 229

plastic deformation, 6

plastic dilation angle, 54

plasticity, 122
Poisson-Nernst-Planck system, 128

polymer-modified lightweight concrete, 37

polynomial chaos, 91
polynomial chaos expansion, 14
polysiloxane, 229

pore fluid pressure, 215
porewater, 209

poroelasticity, 129

porous structures, 129

positive projection point, 99
pre-stress, 189

precast concrete, 34, 36

precast frame structures, 178
prediction dynamic, 8
predictor-corrector technique, 78
pressure vessel, 66, 192
prestressed concrete, 145, 167
prism, 114

Pro-Engineer, 66, 158
probabilistic analysis, 168
probabilistic assessment, 71
probability, 92

probability of failure, 88
probability theory, 91
progressive collapse, 63, 64, 65
proper generalized decomposition, 152
protective function, 239
prototype repository, 104
pseudo-complex-damping rule, 69
pull-out test, 37

pulse-type excitation, 175
punching shear, 102

pushover analysis, 96, 169, 177
p — y curve, 84

quality assurance process, 100
quality control, 18

quasi-periodic processes, 77
quasi-stationary dynamic response, 6
quick methods, 172

rail fracture, 22

railway, 9, 18, 20

railway dynamics, 11, 23

railway ground vibrations, 7
railway platform, 16

railway standards, 28

railway structure, 24

railway track, 3

railway track dynamics, 5, 17
railway track spatial variability, 15
railway traffic effects on structures, 8
rainfall, 213

random fields, 87

random linear problems, 93
random process, 14

random stress amplitude, 105
rapid design, 51

reaction engineering, 119
realistic modelling, 64
reconstruction, 237, 240
recycled aggregate concrete, 155
recycled tires, 70

reflective cracking, 200
rehabilitation, 56, 194, 197, 199
rehabilitation of base plates, 197
rehabilitation of foundations, 199
reinforced concrete, 174
reinforced concrete beam, 146
reinforced concrete bridge, 179
reinforced concrete structure, 169
reinforcement, 85

reinforcing steel, 147

Reissner beam, 195

reliability, 90, 94, 210

reliability based design optimization, 89
remeshing, 99

repair, 192, 198

research, 198

residual stress, 113

residue areas, 214

resonant frequencies, 191



resource management, 12

response spectrum analyses, 185
response surface method, 88, 94

results, 98

retaining structures, 210
retrofit, 73

reverse engineering, 237
revolution, 168

rigid pavement, 200
rigid pile, 84

rigid sphere, 215

ring-stiffened conical shells, 193

risk analysis, 100

risk assessment, 154

risk management, 154
roadbed pressure, 2
roadbed settlement, 2
robust design, 92

rolling fatigue contact, 21
rotating tapered beam, 76
rotation damping, 140
roughness, 202

rutting, 202

S-wave soil profile, 205
sawn lumber, 163
SBR-latex, 37

scaffold structures, 141
scaffolding design, 111
scalability, 117

scale model, 179
scale-space theory, 87
school classroom, 40

Schwarz alternating method, 118

secant stiffness, 50
second order effects, 65

secondary torsion constant, 137
secondary torsional moment deformation effect, 137
section moment capability, 48

seismic, 176, 177, 221

seismic analysis, 96, 120, 169

seismic base isolation, 70
seismic behaviour, 185
seismic codes, 73
seismic control, 170
seismic fragility, 105
seismic hardware, 75

seismic input, 73

seismic isolation, 73, 74, 75
seismic protection, 71

seismic response, 220

seismic retrofitting, 173, 178, 196
seismic safety, 106

seismic slope stability, 219
seismic vulnerability, 172
semi-active, 184
semi-empirical model, 39
semi-rigid, 177

semi-rigid connections, 45
semi-rigid joints, 67
sensitivity analysis, 204
sequential quadratic program solver, 88
sequential quadratic programming, 170
sewage plume, 108

shake table, 69, 181

shape, 96

shape optimization, 99

shape sensitivity analysis, 149
shear constant, 164

shear lag, 183

shear locking, 130

shear stress, 136

shear wave velocity, 224
shell, 168

shell analysis, 161

shell design, 161

shocks, 28

shotcrete, 194

shunt damping technique, 151
side friction, 84

side-plated beam, 195

signal processing, 28
signalling equipment, 28
simple frames, 62

simplified unit cell method, 232
single, 224

sizing, 116

sky luminance, 41

sliding, 219

sliding joint, 208

sliding pendulum, 75

slip, 52, 195

smectite, 209

snap-through, 78



soft soil, 221

soil-structure interaction, 7, 185, 208, 217, 218

solute transport, 107
sorption, 165

special formulation, 227
spectral analysis, 8

spectral elements, 180
spectrum, 40

spent nuclear fuel, 104
spherical pendulum, 77
spreadsheet, 163

stability, 79, 101, 134
stability linear analysis, 68
stairs, 59

standing human body, 241
static, 224

static analysis, 233

static deflection, 188

static load, 15

static non-linear analysis, 60
stationary method, 3
stationary modelling, 21
statistically equivalent periodic unit cell, 229
steady-state interaction, 27
steel and composite highway bridges, 44
steel building, 71

steel frame, 176, 177

steel frame deck, 184

steel hysteretic elements, 75
steel I-shaped beams, 68
steel plane frames design, 45

steel structures, 49, 56, 65, 67, 141, 194, 197, 199

steel tower, 47

steel-framed buildings, 30
steel-reinforced polymer, 174
stent graft, 240

step-by-step time integration, 78
stereovision, 164

stiffness, 148, 225

stiffness distribution, 241
stiffness matrix, 137

stochastic analysis, 82, 83, 222
stochastic collocation method, 90
stochastic functions, 91
stochastic Hamiltonian, 95
stochastic loading, 92

stochastic modelling, 14

stochastic optimal open-loop feedback, 95
stochastic optimization, 93
straightness, 18

strain, 123

strain rate, 123

strain response, 200
strengthening, 56, 194, 197, 199
strengthening of base plates, 197
strengthening of foundations, 199
stress conditions, 59

stress intensity factor range, 105
stress intensity factors, 226

stress reduction, 160

stress return algorithm, 211
strong form, 131

strong ground motion, 169
structural aluminium, 160
structural analysis, 45

structural control, 106

structural dynamics, 44, 46
structural identification, 181
structural optimization, 45, 49, 96
structural reliability, 88

structural work, 36
structural-acoustic, 151

structure response models, 8
structure response spectra, 8
structure-soil-structure interaction, 216
subgradient, 99

submarines, 193

subway rail, 22

successive regression approximations, 93
suction caisson, 86

sudden column loss, 64

sunshine access right, 32
sunshine duration, 32

surface curvature, 115

surface waves, 205

surrogate based optimization, 144
suspension bridge, 184
sustainability, 30, 110, 159
sustainable development, 110
synchronous method, 118

T-stub, 162
Taguchi method, 155
technical theory of thin-walled structures, 183



temperature effect, 186

temperature-dependent Young’s modulus, 126

tensegrity structures, 188, 189
tension coefficients, 189
tension-face plated beam, 195
testing, 9, 28

tetrapod skulls, 237

thermal expansion, 57
thermal loads, 126

thermal simulation, 104
thermal stress, 57

thermal water, 159
thermo-mechanical analysis, 127
thermo-poro-elasticity, 129
thick hollow cylinders, 228
thin shallow arch, 78

thin slab production, 127
thin-walled steel beams, 80
thin-walled steel frames, 80
thin-walled structures, 43
three-dimensional modelling, 108, 212
three-dimensional rigid body, 175
three-dimensional volume modelling, 167
timber beam, 164

timber joint, 90

timber structures, 165

time history analysis, 177
time reversal, 112

topology, 96

topology optimization, 92, 98
torsion, 183

torsion test method, 164
torsional solution, 59
trabecular bone, 238

track, 27

track deflection, 7

track degradation, 1, 4

track deterioration, 4

track equivalent stiffness, 15
track geometry, 14

track irregularities, 11

track stiffness, 5, 17

track substructure, 1

track transition, 5

track vibrations, 1

traditional houses, 38
traditional Korean paper, 38

train, 24

train dynamics, 25

train simulator, 25

transient analysis, 212

transient dynamic response, 6
transient flow, 212

transition, 4

transition piece, 85

transition spans, 10
transmission line, 47
transmission line steel towers, 46
transportation, 36

transverse, 187

transverse response, 195
trapezoidal rule, 78

triaxial compression test, 207
truss model, 78

trusses, 96

tuned viscous mass damper, 170
tunnel, 221, 222

turbulence models, 141

turnout design, 17

twin, 224

two-dimensional problem, 139
two-point boundary value problems, 95

ultimate soil resistance, 84
ultimate strength analysis, 51
uncertainty, 90

uncertainty propagation, 91
uncertainty quantification, 87
underground parking carpark, 39
underwater drilling rig, 158
underwater hotel, 66

unforeseen events, 64

unilateral contact, 61

unit insertion building system, 31
unsaturated soil, 212

upstream, 214

user insertion building system, 33

variable rate, 55

variable thickness, 233
vehicle dynamics, 7
vehicle-track interaction, 23
velocity feedback, 231
vertical addition, 173



vertical vibrations, 241

very high speed railways, 1
vibrations, 13, 18, 28, 163, 191
vibrations mitigation, 1
viscoelastic material, 231
viscoelasticity, 200

viscous boundary, 7

warping constraints, 43
warping function, 137
washing capacity, 81

water distribution system, 156
water resources extremities, 157
wavelet approximation, 13
weak form, 131

wear rate, 22

welded tube, 89

wet disposal, 214

wheel impact, 22

wheel profile wear, 23
wheel-rail contact, 7, 19, 25
wheel-rail contact forces, 23
wind, 110, 184

wind engineering, 141

wind loads, 141

wind turbines, 82, 83
wind-resistance capability, 48
Winkler foundation, 138
Wittrick-Williams algorithm, 76
wood floors, 163

zenith luminance, 41



CIVIL-COMP PRESS
Stirlingshire, Scotland
mmxi






