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AASHTOWare PONTIS bridge
management program, 181

Acceleration, 443

decay method, 481

sensors, 306

signal, 243
Accelerometer, 221, 443
Acceptable comfort, 521
Accounted truth, 443
Acoustic

emission, 443

method, 411

monitoring system, 369
Acting mass, 201
Action on structures, 402
Active dampers, 520
Adaption, 76
Additional forced vibration testing, 306
Adequate model, 420
Advanced composite materials, 444
Aeolian oscillation, 567
Aerodynamic

admittance, 444, 555

damping, 33

instability, 444
Alarming system, 55, 57
Alert cases, 272
Alert system, 144
Aliasing, 499
Allowable stress design, 444
Ambiance, 24
Ambient

excitation, 263

influences, 235

vibration survey, 444
Ambient vibration

measurements, 235

method, 42, 46

monitoring, 12, 263, 387

technology, 306

test, 265, 413
Analogous signal, 415
Analogue-digital conversion, 415
Analytical technique, 424
ANSYS, 204, 219, 222,232,233
Appearance of cracks, 419
Application of artificial excitation, 425
Approximation, 235
ArcGIS, 51
Archduke Karl memorial, 275
ArcView GIS, 51
Area mapping, 240
Artificial dampers, 515
Artificial intelligence (Al), 445
Aspect ratio, 565
Assessment, 445

criterion, 240

of stresses, 244

reliability based, 130

values, 427
Associated hot spots, 87
Attendant monitoring, 298
Attenuation function, 53
Austria, 228
Autocorrelation, 486
Automatic alarm system, 280
Automatic data import, 269
Average daily traffic volume, 110

Averaged normal power spectral density, 445

Axial force redution, 227
Axle load, 406

Baseline, 125
Bayes’ theorem, 484



608

Index

Bayesian statistics, 445

BBRV, 233
BEAMS3 element, 219
Beam, 222
model, 217, 219, 313
theory, 250

Bearing friction, 189
Beating, 446
Beaufort scale, 446
Behavior of structure, 413
Belgium, 225
Bending mode, 310
Bending stiffness, 232, 250
Bernoulli trials, 493
Bias error, 499
Bilfinger Berger, 211
Binomial distribution, 493
Blast mitigation research, 61
Boundary conditions, 193, 217, 229,
291, 581
Boundary layer wind tunnels, 446
Box
beam, 383
girder, 308
monocellular, 308
section, 565
Bracing’s joints, 81
Bridge
aerodynamics, 531
design codes, 201
management, 446
management process, 54
management system, 7, 13
four modules, 13
monitoring system, 23
retrofitting, 39
Bridge’s basing point, 387
Bridges, 531
Akashi, 543
Arsta, 335
Aschach Danube, 236
BE 109/21, 322
Berbke, 231
Berliner Brucke, 120
Bolshoj Moskvoretsky, 361
Bronx-Whitestone, 532
BWO91, 370
Commodore Barry, 320
Deibuel, 268
Donnergraben, 285

ESK551, 332

Europabriicke, 68, 181, 287,
289, 385

Great Belt, 16

Gurk River, 282

Herrenbrucke, 372

Huntingdon Railway Viaduct, 368

140, 381

Kallosund, 383

Kao Ping Hsi, 283

Krems, railway-bridge, 55, 292

Lanaye, 225

Lillebelt, 541

Melk, 281

Melkbridge M6, 305

Messina, 543

New Svinesund, 338

Olympic Grand, 141, 295

Oresund, 16, 348

Pasir Panjang Semi Expressway, 375

Pioneer, 377

Porr, 308

Putlitz, 313

Rummecke, 231

RAMA IX, 325

Regau, 121

Roberval, 344

Rosen, 278

Saint-Jean, 346

Severn, 541

Silver, 19

Skovdiget, 355, 358

St. Marx, 290, 388

Storebelt, 543

Széchenyi, 329

Tacoma Narrows, 532, 541

Taichung, 279, 391

Ting Kau, 351

Titulcia, 327

Tsing Ma, 366

Tuas Second Link, 379

Tulln Danube, 228

Versoix, 363

Voest, 274

Warth, 310

Westend, 315

724,341

Zittau Viaduct, 318

BRIDGIT, 19
BRIMOS, 68, 231, 235, 385
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database, 23, 148
knowledgebase, 23
rating, 23, 144
recorder, 231, 245
recorder 800, 56
software, 231
technology, 263
Buckling, 446
Buffeting, 446
Bulk modulus of elasticity, 447

Cable, 225, 447
aerodynamics, 567
evaluation software, 285
force determination, 250
stayed bridge, 225
supported structures, 198
vibrations, 350

Calibration, 26, 92, 421
of load model, 408

Cantilever, 91
arm, 308
eigenmodes, 197
method, 283, 284

Carbonization, 253

Cauchy number, 583

Cepstral analysis, 447

Chaotic vibration, 475

Characteristic durance, 407

Charpy test, 447

Chemical process, 407

Chi-square distribution, 497

Chloride sensor, 356

Chlorite, 253

Chronological pre-stress sequence, 285

Civil monitoring system, 349
Clamped end, 229, 232
Classification, 126, 264
Climatically influences, 416
Close-to-reality simulation, 421
Co-spectrum, 492

Coarse shell element mesh, 71
Coherence, 489

Collision load, 406
COMBIN 14,222

Comfort, 447

Compensation of live load, 110
Complex eigenvalue problems, 477
Composite effect, 196
Composite materials, 512

Comprehensive analysis, 401
Computational result, 408
Concrete box-girder bridge, 198
Concrete drying process, 225
Condition

assessment, 10, 272

compensation, 110

factor, 130

index, 7

monitoring, 276, 414, 433

state, 424
Confidence level, 73
Conservative bridges, 187
Conservative environment, 261
Constrained minimization, 209
Constrained problem, 210
Constructional ascertainment, 408
Consuming events, 286
Control, 566
Convergence criterion, 207
Convolution, 448
Cooling period, 189
Correlation, 448
Corrosion, 182, 226, 253, 448

potential, 356

sensor, 418

Cost effective information system, 50

Coulomb damping, 448
Covariance, 488
Crack sensors, 316
Creep, 448
Critical
damping, 448
length, 202
Reynolds number, 448
structural state, 419
Cross
correlation, 486
sectional behavior, 68, 91
spectral density, 492

Cumulative distribution function, 484

Curve fitting, 119
Cut-off limits, 96
Cycle counting, 508

Daily cycles, 102

Damage, 1, 448
accumulation, 68, 422
assessment, 427
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Damage (Continued) Decision tree, 37
calculation, 107 Decommission bridges, 183
causes for, 422 Defective spots, 248
detection, 203, 448 Deflection, 251
distribution, 215 of a bridge, 251
function, 222 theory, 531
identification, 422 Deformation scenario, 324
indicator, 441 Degree
limits, 147 of exploitation, 237
local monitoring of, 424 of fixation, 190
location, 217 Degrees-of-freedom (DOF), 449
matrix, 76, 288 Demolition, 298
-oriented structural model, 354 Den Hartog’s criterion, 546
-per-year effect, 107 refined form, 547
stage, 310 Density ratio, 582
visible, 152 Depth of investigation, 262
Damaged state, 217 Derivative, 210
Damaged zones, 219 Design assumptions, 192, 265
Damping, 29, 117, 266, 449 Design of bearings, 191
aerodynamic damping, 33 Detail assessment, 10
evolution, 124 Detailed measurements, 269
functions, 33 Deterioration, 449
impact damping, 32 process, 422
matrix, 275 Diagnosis systems, 67
modal damping, 30 Digital
patter, 273 database solution, 263
progression, 123 elevation model, 51
properties, 236 evaluation models, 49
ratios, 336 filter, 501
system damping, 31 Hamming window, 501
values, 244 Hanning window, 501
DANPRO, 10 image processing technique, 51
DANPRO+, 7, 16 terrain models, 49
Data Dimensionless parameters, 581
acquisition, 135, 416, 449 Disaster management, 53
evaluation, 290 Disaster risk reduction activities, 50
fusion, 136 Discrete fourier transform, 450
management, 420 Discrete time series, 489
mining, 449 Displacement, 143, 190, 198, 252
processing, 136, 416 sensor, 417
recording equipment, 268 transducer, 323
storage, 148 values, 419
treatment, 147 Distorsion of similitude requirements, 587
Database Distribution
external, 138 Type I, 505
history, 139 Type 11, 506
knowledge, 138 Type I11I, 506
Dead load, 86, 403 Disturbance of traffic, 253
Decision support, 3 Divergence, 541

system, 133, 140, 449 Drag instability, 567
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Drift, 25
Drifting, 252
Dry inclined cable galloping, 567
Ductility, 86, 450
Duhamel integral, 540
DYGES algorithm, 91
Dynamic
amplification, 201
factors, 318, 346
behavior, 264
characteristics, 265, 341
compliance, 513
data acquisition, 376
data analysis, 350
effect, 404
examinations, 270
excitation, 450
factor, 201, 430
investigation, 295
load, 402
factor, 472
test, 412
test procedure, 215
tests, 212
Dynamic amplification, 93
Dynamical incidents, 334

Earth pressure model, 404
Earthquake, 39, 450

hazard information system, 53

loads, 39
Effect coherences, 420
Effective

axial force, 102

degradation, 102

dynamic stiffness, 236
Efficient

design, 247
Eigenform, 34
Eigenfrequency, 236, 450
Eigenmode, 450
Elastic hysteresis, 450
Elastic modulus distribution, 222
Elasticity, 450
Elastomeric bearing, 191, 252
Electric method, 412
Electro-slag welding process, 321
Electromagnetic field, 416
Elongation, 252, 451
Energy, 147

content, 24

dissipation, 266

supply, 250
Ensemble, 484
Envelope function, 92
Environmental

conditions, 35, 399

data, 135

influences, 110, 248, 294

loadings, 403

noise, 451
Episensor, 231
Equation of motion, 470
Ergodic, 484
Euler theory, 213
Euler’s constant, 557
Eurocode 8, 40, 248
Evaluation of the randomness, 90
Excitation mechanism, 405
Exciter system, 413
Existing procedures, 401
Existing traffic data, 107
Expansion joints, 191
Expected values, 81
Experimental

data, 203

investigation, 423

modal data, 343

procedures, 401
Expert report, 272
Expert system, 451
Exponential distribution, 494
Extensometer, 451
External

cables, 187

database, 138

input, 26

pre-stressing, 188

pre-stressing tendons, 285

sensor, 248
Extraordinary event, 111
Extraordinary stress, 303
Extrapolation, 76
Extreme value analysis, 504
Extreme value distributions, 451

Failure, 451
Fairings, 567
Fast Fourier transform, 451
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Fatigue, 182, 451

assessment, 252, 387

crack, 79

life assessment, 68

multi-axial, 71

relevance, 109

resistance, 73
FBG arrays, 377
FBG systems, 376
FE model, 352
FE model updating, 378
Feature extraction, 126
Federal Highway Agency, 1
Feedback, 399
FEM-calculations, 360
FEM-modeling, 358
FEMTools, 212
Fiber bragg grating, 366, 417
Fibre optic sensor, 336, 338, 418, 452
Fibre stress, 452
Field testing, 412
Fifth European framework program, 226
File category, 147
Filter, 452

butterworth, 120

Kalman, 455
Finite element, 203

analysis, 387

approach, 420

method, 452

model updating, 203, 342, 390
Fire, 54
First order optimization method, 209, 233
First-passage failure, 508
Flexural rigidity, 113
Flexural stiffness, 240
Flood, 55
Flutter, 541
Force balance accelerometer, 91, 452
Forced vibration, 471

technique, 42, 46

technology, 306

test, 413

testing, 265, 312
Forensic engineering, 181
Forward difference, 206
Foundation stiffness, 435
Foundations in seawater, 253
Fourier series, 452
Fourier transform, 453

Fracture toughness, 453
Free decay, 118
Free oscillations, 235
Free vibration, 470
Freight traffic, 68, 290
classification, 98
Frequency, 204
distribution, 105, 407
domain analysis, 453
of the total structure, 250
ratio, 590
response function, 441, 453
separation problem, 120
Frequent stress tests, 235
FRF measurements, 426
Friction effects, 213
Froude number, 453
Full bridge model tests, 589
Functional efficiency, 275
Functions of the expected values, 86
Fundamental frequencies, 336
Future maintenance expenditures, 241
Fuzzy logic, 453

Galloping, 545
Galvapulse equipment, 360
Gamma distribution, 495
Gaussian distribution, 495
Geographic information system, 47, 136
Geometric stresses, 70
Geomorphologic setting, 53
Geophone, 26, 46
Gerber joints, 254
Global

behavior, 68, 87

impact, 87

mode shapes, 256

positioning system (GPS), 454

procedures, 424

stress condition, 241

vibration characteristics, 424
Goodman and Gerber theory, 71
GPS based displacement sensor, 417
Gradient, 211
Ground motion force, 41
Ground response, 303
Ground spectrum, 248
Guideline, 262

for SHM, 401
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for the monitoring and checking of road
bridges, 245
Gust factor, 454

H/V

ratio, 40

spectral ratio technique, 40

technqiue, 43
Half power bandwidth, 32

method, 118, 481
Hamming window, 501
Hanger intrinsic strains, 322
Hanning window, 501
Hardness, 454
Hardware, 261
Harmonic analysis, 485
Hazard risk maps, 48
Health monitoring, 294, 454
Heating period, 189
Heritage buildings, 433
High

cycle fatigue, 95

theory, 73

frequent ultrasonic technology, 411

precision sensor data, 394

rise buildings, 296

speed vortex excitation, 567

static loads, 299
Hilbert transform, 480
Hinged end, 229
History database, 139
Homogeneous cycle, 189
Horizontal component noise spectra, 303
Horizontal reaction forces, 46
Horizontal wind rope, 202
Hot spot, 70, 152

analysis, 102

areas, 71

associated, 87

designer’s guide, 71

stress, 71
Human comfort, 147
Human sensitivity, 520
Humidity pickup sensor, 334
Humidity sensor, 356, 418
Hydraulic jacks, 284
Hydraulic shakers, 235
Hydrostatic leveling system, 417
Hysteresis phenomenon, 475

[ll-conditioning, 206
Image enhancement, 49
Impact energy, 454
Impact load, 406
Impulse excitation, 413
Impulse response function, 454
In-plane, 102
In-situ measurements, 42
In-situ transverse diaphragm, 377
Inclination sensor, 334, 427
Inclinometer, 418
Independent pre-fabricated elements, 253
Index, condition, 7
Indications of irregularity, 197
Indicial response function, 454
Individual structural members, 243, 248
Information system, 48
Infrastructure, 454

aging of, 203
Initial conditions, 471
Initial FE model, 217
Initial measurement, 79
Inspection, 454

rating, 19
Instability, 455
Integrated monitoring and assessment of

cables, 226

Intensity, 455

chart, 240
Intervention points, 244
Inverse problem, 455
Investigation, 455
Iterative procedures, 204

Jensen number, 455

Joint acceptance, 549

Joint committee on structural safety, 130
Joint cumulative distribution function, 487
Joint probability density function, 487

Kalman filter, 455

Karman vortices, 455
Kinemetrics episensor, 231
Knowledge database, 138
Kolmogorov’s micro-scale, 588
Kussner function, 539
Kurtosis, 485

Lag windows, 500
Landslides, 54



614

Index

Laplace transform, 539
Laser
calibration, 269
detector, 418
Doppler vibrometer, 455
scanning, 152
supported measurement, 90
vibrometer, 253
Lateral mode shapes, 256
Leakage, 499
Least square method, 456
Least squares fitting, 209
Length, 23
Life cycle, 151, 456
cost, 272
management, 272
Lifeline infrastructur, 45
Lifetime, 151
assessment, 286
prediction, 10, 68
prediction methodologies, 203
remaining, 287
Lift-off test, 244
Lift-up test, 231
Limit state, 456
Limit strength, 281
Limitations, 416
Line-like structures, 549
Lineament analysis, 48, 52
Linear elastic field, 236
Linear variable differential transformer, 456
Lines of the strains, 430
Liquid damper, 202
Live load, 86, 403
imaging, 321
Load, 182, 456
bearing behavior, 60, 419
bearing capacity, 255, 410
cell, 312
combination, 407
effect, 403
model, 408
observation, 246
testing, 456
Loading cycle, 73
Loading scenarios, 105
Loading transfer, 256
Local
behavior, 68
bending, 202

monitoring of damage, 424

notches, 73

procedure, 424

soil parameter, 43

systems, 102
Localization of damage, 272
Locked-in phenomenon, 564
Log-decrement method, 480
Logarithmic decrement, 118
Logic tree, 37
Long-run-behavior, 191
Long-term monitoring, 319

system, 353
Long-term shrinkage, 365
Longitudinal laser-displacement sensor, 195
LRFR evaluation code, 130
LTBP, 181
LTBP program, 181, 182

MACEC, 310, 312
Magnetic flux leakage, 326
Mahalanobis distance, 177
Main speed distribution, 584
Maintenance, 456

costs, 246

work, 281
Markov chain approach, 8
Markov process, 456
Mass

distribution of self weights, 404

forces, 404

parameter, 456
Mass-spring-system, 299
Material

fatigue, 414

properties, 258, 456

property database, 258
MATLAB, 374, 456
Maximum likelihood method, 31, 457
Mean, 484
Mean stress, 71
Measurand, 404
Measurement

equipment, 418

grid, 102

section, 93

unit, 57

value, 404
Measuring technology, 235
Mechanical admittance function, 472
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Melting point, 457 Narrow-band, 564
Mesh, 220 envelope, 507
grid, 440 National bridge inspection standards, 181
Meshing procedure, 71 National Bridge Inventory, 19, 181
Metadata protocol, 136 program, 21
Metrological investigation, 408 ratings, 20
MFL sensor, 326 Natural frequency, 264, 265, 425, 458
Microzonation, 39 Natural hazard, 39
Miner’s rule, 457 scenarios, 291
Miner-rule, modified, 73 Natural wind, 533
Mobile monitoring unit, 135 NBI ratings, 20
Modal Neural network, 144, 352, 459
analysis, 475 Newmark algorithm, 123
assurance criterion, 207 Noise, 25, 299, 459
mass, 457 floor, 147
parameters, 264, 312, 457 to signal ratio, 127
scale factor, 206 Nomenclature, 236
strain energy, 425 Nominal stress approach, 70
test, 413 Non model based recognition methods, 426
Mode of vibration, 265 Non proportional loading, 71
Mode shape, 204, 236, 425 Non-destructive
curvature, 425 evaluation, 325
Mode shapes, 336 testing, 152, 182
Model equipment, 356
-based, 203 inspections, 356
configuration, 421 mapping, 356
updating, 117, 270 method, 411
methods, 426 Non-periodic loading, 74
Modeling errors, 221 Non-slender cables, 230
Modified Mercalli intensity scale, 457 Non-welded details, 71
Moment magnitude scale, 458 Nonlinear
Moment of inertia of a cable, 227 behavior, 253
Monitoring, 322, 458 static procedure, 47
campaign, 252 vibration, 459
conditions, 27 Nonparametric density estimators, 77
equipment, 262 Normalized modal difference, 207
hardware, 262 Notch class, 73, 76
layout, 27 Numerical
of load effects, 413 dam model, 291
pattern, 404 framework, 204
results, 190 methods, 203
system, 386 modal data, 343
type, 26 Nyquist frequency, 120, 459
Monte Carlo method, 458
Motion induced forces, 565 Objective function, 208
Multi-channel measurement systems, 271 Observation
Multi-strand systems, 326 online, 3
Multiple successive measurements, 419 periodic, 3

permanent, 3
Nakamura’s method, 303 spot, 3
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Occurrence of damage, 422
Offset, 459
Online model, 263
Online monitoring, 263
OpenSees, 204, 212, 217, 221, 232
Operation mode, 133
Operational lifetime, 246
Optical fiber sensor, 348
Optimization, 203
Orthotropic deck, 392

plate, 314
Out of plane, 102
Over-determined system of equations, 426
Overall loading capacity, 107

Palmgren-Miner concept, 73
Parameter estimation, 459
Parameter-based, 203
Parametric excitation, 202, 250, 460
Parent distribution, 505
Partial damages, 73, 76
Participating mass, 460
Passive dampers, 516
Pattern recognition, 68, 126, 147, 460
Peak

counting, 460

factor, 460, 556

ground acceleration, 53

picking, 226
Pedestrian bridge, 195
Penalty function, 207, 210
Penalty method, 205, 212, 233
Performance assessment, 10
Performance prediction, 103
Periodic measurements, 270
Periodic topographic measures, 328
Permanent

installation, 135

measuring system, 385

monitoring, 263, 270

system, 68, 392, 419

process, 253
Phase space, 475
Photogramatric methods, 152
Physical

model, 153

process, 407

reality, 234
Piezoelectric accelerometer, 460
Piezofilm sensor, 417

PLANEA42 element, 219
Plane model, 219, 222
Plastic buckling, 79
Plastic hinges, 219
Plasticity, 460
Plausibility check, 136
Poisson distribution, 493
Poisson process, 494
Poisson’s ratio, 460
PONTIS, 7, 10, 19-21
Position sensitive detectors, 315
Position stability, 409
Post reinforcement yielding, 217
Power spectra, 434
Power spectral density, 461
Predictive estimation, 461
Preliminary examinations, 427
Pressure gradient, 581
Prestressed reinforced concrete
beam, 211, 215

Prestressing axial force, 213
Prestressing tendons, 308
Preventive maintenance, 151
Primary superstructure, 86
Principle stress range, 71
Probabilistic approaches, 244
Probabilistic seismic hazard analysis, 37
Probability

density function, 484

distribution, 461

mass function, 490

of error, 91
Progressive damage test, 341
Progressive lifetime assessment, 181
Proof test, 412
Proper orthogonal decomposition, 461
Proportional limit, 461

Quad-spectrum, 492

Quality control, 283

Quality of individual structural
members, 245

Quasi-steady aerodynamics, 535

Quasi-steady assumption, 548

Radar, 411

Radiation damping, 513
Radiographic methods, 409
Radiometrical method, 412
Rail roughness, 302
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Rain-wind induced vibration, 567 Response, 246
Rainfall analysis, 461 spectra, 197
Rainflow Restraints in the expansion joint, 191
algorithm, 74, 287, 290 Reynolds number, 463
analysis, 387 Richter scale, 463
counting, 68, 98 Rinterzelt, 292
matrix, 75, 288 Risk assessment, 291
Random Risk level, 23, 144
decrement technique, 30, 118, 461 rating, 146
signature, 118 Risk rating, 463
process, 462 Robustness, 463
sample, 90 Roger’s formulation, 539
vibrations, 462 Rule, 140
Rating, 10
Rating value, computation of, 36 S-N curve, 466
Rayleigh distribution, 497 Safe load-carrying capacity, 412
Rayleigh waves, 303 Safety, 463
Realistic load models, 403 assessment, 129
Realistic loads, 399 level, 203, 291
Recommendations, 262 SAMCO, 183, 297
Recordlength, 23 association, 183
Rectangular pulse window, 500 guideline, 130
Reduced frequency, 462 network, 13, 349
Reduced velocity, 463 Sampling rate, 23
Redundancy, 35, 86 Satellite image interpretation
Reference data set, 270 technology, 53
Reference period, 463 Scales of turbulence, 585
Regional analysis, 47 Scaling, 206
Registered truck’s weight, 96 Schlegeis dam, 291
Rehabilitation, 463 Scilab, 204
planning, 281 Scour, 55
reasons, 298 Scruton number, 464
Reinforced concrete beam, 220 Search direction, 210
Reinforced yielding, 215 Sears function, 540, 555
Reliability, 463 Secondary effects, 48
Remaining Sectional model tests, 590
lifetime, 146 Security check, 248
service lifetime, 107 Sedimentary deposits, 303
working life, 463 Segment-construction, 308
Remote sensing data, 135 Seismic
Remote sensing technology, 50 demand, 47
Removal of pavement, 298 hazard analysis, 44
Repair, 463 hazard prevention, 40
Reproduced cantilever waves, 464
displacements, 97 Seismics, 303
Residual life expectancy, 60 SEISMID
Residual stresses, 73, 463 measurements, 38
Resistance parameter, 414 technology, 40, 42
Resonance, 187, 472 Sensitivity analysis, 205, 421

frequency, 118, 303 Sensitivity matrix, 205
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Sensor, 215, 464
accelerometer, 221, 443
chloride, 356
CorroEye, 360
corrosion, 418
corrosion risk, 356
displacement sensor, 417
displacement transducer, 323
episensor, 231
extensometer, 451
fiber bragg grating, 366, 417
fibre optic, 373, 418, 452
force balance accelerometer, 91, 452
geophone, 26
humidity, 356, 418
Kinemetrics episensor, 231
laser Doppler vibrometer, 455
laser vibrometer, 253
linear servo accelerometers, 340
optical fiber sensor, 348
piezoelectric accelerometer, 460
piezofilm, 417
piezzo electric, 26
SOFO, 362
strain gauges, 102
temperature, 418
thermistors, 380
thermocouples, 362
vibration wire sensor, 348
weight-in-motion, 353
WIM system, 345
wind, 393

Sensor layout, 29

Sensor types, 26

Service life, 464

Serviceability, 409, 465
limit state, 73, 86

Servo-hydraulic exciter, 268

Shear modulus, 465

Shear wave velocity, 44

Shell model, 313

SHM
axioms, 9, 125
periodic report, 5
probabilistic approach, 36
system training, 376

Short term actions, 291

Shortening, 252

Shrinkage effect, 109

SI units, 465

Side lobes, 501
Signal processing, 465
Signal quality, 23
SIMCES, 310

project, 341
Similitude requirements, 465
Simple harmonic excitation, 471
Simulation, 465, 510

technique, computer aided, 203
Site

-effect, 39, 40

frequency, 248

response, 303
Skewness, 485
Skoenergo smokestack, 274
Slender cables, 230
Smart materials, 465
Smart structure, 465
Smoothing, 91
SMS, 263

alarming, 56
Snapshots of structural integrity, 235
Socio-economic impacts, 525
Span-wise correlation, 565
Spatial resolution for measurement, 427
Spectral

analysis, 466

density function, 492

windows, 466
Speed effects, 201
Spike, 25
Spiral rope, 202
Spot observation, 263
Stability of material quantities, 258
Standard deviation, 485
Standards, 303
Static

effect, 404

field test, 412

loads, 402

measurements, 427
Stationary process, 466
Statistical scatter, 73
Statistical value identification, 407
Steel box-girder superstructure, 339
Steel girders, 392
Stiffness degradation, 127
Stiffness of a cable, 250
Stochastic subspace

identification, 119, 466
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Strain
distribution, 376
energy, 466
gauges, 102, 309, 315, 416
transducers, 337
variation, 381
Strategic planning, 248
Stratigraphy, 303
Stress
characteristic, 247
concentration, 466
history test, 412
-life approach, 69
range-level, 73
redistribution, 228
Strip theory, 534
Strouhal number, 466
Structural
damage analysis, 401
health monitoring, 1, 9, 203
system, 388
identification, 421
identification principle, 410
integrity, 78
load bearing capacity, 403
maintenance, 391
members, 245
model, 234
parameters, 203, 264
performance, 405
safety, 245
stresses, 70, 100
Structure-related damage
analyzes, 413
Subproblem approximation
method, 209
Subsurface conditions, 48
Success of the rehabilitation, 248
Sun-radiation, 109
Superposition, 76
Supervised learning, 126
Supply of energy, 250
Supporting conditions, 82
Suppression, 566
Suspended beam, 254
Sustainable bridges, 183
Swell load, 405
Symmetry, 466
Synchronous measurements, 263
System behavior, 415

System identification, 264, 270, 306,
312, 467
technique, 310, 313

Tailor-made loading model, 103
Target reliability level, 130, 467
Taut strip model tests, 591
Temperature

dependence, 112

effect, 188

load, 189, 406

sensor, 323, 418
Temporary fixation, 198
Tendon force, 285
Tendon stress, 285
Tendons, 212, 231
Tensile forces, 244
Theodorsen function, 539
Thermal effect, 404
Thermal expansion, 406, 467
Thermistors, 380
Thermo-graphic procedure, 406
Thermocouples, 362
3D-acceleration transducer, 194
Three point bending configuration, 220
Three-cell box girder, 316
Three-character nomenclature, 236
Three-dimensional space, 198
Threshold crossing, 507
Threshold value, 405, 409, 414
Through-truss structure, 320
Tilting, 252
Time

domain analysis, 467

series, 467

-variant damage, 422
Timely rehabilitation, 242
Tolerance criteria, 521
Tollbooth, 100
Tonnage classification, 98
Tools of health monitoring, 264
Torsion, 547
Torsional

bracings, 78

overstressing, 79

resistance, 256
Total damage per year, 76
Toughness, 467
Tower vibrations, 351
Traditional instrument, 252
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Traffic

analysis, 288

load, 399, 405

volume, 288
Trains operating, 438
Transducer, 252
Transformation into

business, 261

Transient forces, 538
Transmissibility, 426
Transversal loads, 305
Transversal prestressing, 255
Trend card, 197, 235
Trend line, 84
Trend of deviation, 86
Trend removal, 467
Trigger condition, 118

level crossing, 120

positive point, 120
Truck loading impact, 103
Truck passages, 88
Truss bridge, 328
Tuned mass dampers, 517
Turbulence, 534
Turbulence intensities, 584

Ultimate strength, 467
Unbalance exciter, 235
Unconstrained problem, 210
Undamaged state, 217
Unintentional fastening, 248
Universal set, 90
Unsteady aerodynamic
force, 536
Unsupervised learning, 126
Unwelded zone, 71
Updating parameter, 233
Updating procedure, 203
Upgrading, 467
Utilization plan, 467

Valuable indicators, 251
Vandalism, 416
Variance, 485

error, 499
Varying effective tonnage, 77
Varying traffic volume, 77
VCDECIS, 133
VCE, 269

VCE_ Kabel, 227
VCUPDATE, 204
Vehicle-track-soil system, 302
Velocity
classification, 98
correlations, 584
spectra, 584
transducer, 312, 315
Vertical component noise
spectra, 303
Vibrancy, 299
Vibrating wire strain gauges, 417
Vibration, 467
acceleration sensor, 418
control, 515
intensity, 34, 147, 195, 267
intensive areas, 243
measurements, 332, 341
monitoring, 312
velocity sensor, 418
wire sensor, 348
Vibrational signature, 265
Victoria, 306
Video control system, 290
Video images, 146
Video monitoring, 289
Video supported validation, 101
Vienna basin transform fault, 39
Viscoelastic materials, 512
Viscosity, 588
Visible damage, 152
Visual inspection, 262
report, 262
Volumetric changes, 406
Vorspann-Technik, 232
Vortex shedding excitation, 468
Vulnerability, 47
analysis, 44, 47

Wagner function, 539
Wake interference, 567
Waste treatment plant
Rinterzelt, 292
Waterproofing, 196
Wave, 468
load, 405
Wavelet
analysis, 502
theory, 203
transform, 468



Index 621
Weak Wind, 567

areas, 86 and structural health monitoring

point, 86 system, 353

determination, 78 gust, 568

speak, 152 load, 405
Weather exposure, 182 power input, 469
Weibull distribution, 497 sensor, 393
Weight load, 406 tunnel, 469

Weighted averaging, 91
Weighting matrices, 207
Weld toe, 71

Welded zone, 71

White noise, 484

Widening of the structure, 248

WIM system, 345

velocities, 296
Windows, 469
Wohler curve, 73, 288, 469

Yield point, 469
Young’s modulus, 469






