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Acoustic mode 518

Action at a distance 238, 248
Adjustable parameter 462, 592, 601
Aeroelasticity 216, 558
Analytical mechanics 54
Angle of attack 217
Anticlastic deflection 565
Antiresonance 73, 398

Arch 86, 486, 583

Atrtificial damping 288
Attractor 231, 597
Autonomous system 262

Banded matrix 141, 272, 373

Beam 99, 117, 144, 370, 389, 395, 495, 509, 533,
590, 604

Beam interpolation function 145, 604

Beam on foundation 414, 415, 503, 504

Beating effect 30, 570

Bernoulli-Euler beam model 153, 374, 462

Bessel function 444, 529

Bifurcation 79, 244, 540, 597

Born-Oppenheimer approximation 13

Boundary condition (BC) 99, 446, 470, 601

Brillouin zone 517

Broad banded 599

Buckling 201, 237, 246, 263, 383, 411, 455, 553,
582, 590

Cable 101, 129, 396

Carrier wave 498

Center of attraction 87, 585

Centrifugal force 67, 211, 553

Characteristic equation 74, 302, 393, 412,
463, 541

Classical plate theory 427

Classical Ritz method 122

Cohesive stress 300, 589, 610

Collar triangle 216

Common unit 22, 137

Compatibility 54, 93, 124, 170

Complex notation 31, 362, 393, 426, 502,
541, 551

Condition of matrix 275

Conditionally stable 286

Conservation of energy 56

Conservative system 80, 238, 585

Consistent mass matrix 131, 173

Constraint 55, 80, 132, 242, 414, 500

Continuous Fourier transform (CFT) 39

Continuum element 124, 162, 178

Convergence 120, 180, 283, 285

Convolution 43

Coriolis force 69, 262, 555

Correlation 47

Coulomb friction 227, 360

Coulomb structure 250, 255

Coupled system 90, 254, 502, 509, 517

Covalent bond 255, 607

Critical damping 17, 363

Cusp singularity 580

Cutoff frequency 375, 416, 432, 463, 501, 602

Cylindrical coordinate 467

D’Alembert solution 523

D’Alembert’s principle 64, 187, 555

Damping 9, 209, 230, 299, 353, 354, 359, 363, 388,
482, 500, 559, 575

Damping ratio 17, 196, 354

Deformation mode 370, 393

Degree of freedom (DoF) 55

Dirac delta 420

Discrete Fourier transform (DFT) 41

Dispersion relation 497

Divergence 218, 540

Drag 19,213

Dry friction 227

Duffing’s equation 85, 480

Duhamel’s integral 25, 49, 354, 523

Dynamic instability 79, 540, 593

Dynamic pressure 214

Dynamic stiffness 264, 367, 604
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Eigenanalysis 295, 362, 455, 578 Initial condition (IC) 14, 223, 299, 578
Eigenvalue problem (EVP) 35, 74, 111, 139, 264, Instability 380, 483, 509, 551, 588
316, 345, 406, 560 Integration by parts 70, 387

Elastic force 60, 300, 541, 609 Interference 46
Elastic foundation 420, 430 Interpolation function 190
Elastic stiffness 84, 192 Isolated equilibrium point 585
Elasticity 55, 93, 95, 172 Isoparametric interpolation 163

Element interpolation function 130
Element shape function 130 .
Energy 55, 446 Jacobi method 316, 372

Equation of motion 9 Jacobian 165, 169, 186

Equilibrium path 246, 539 Joule 10

Equivalent damping 20

Euler’s method 285 Kinematically admissible 58, 106
Evanescent motion 504 Kinetic energy 10, 69, 83, 187, 243, 304, 469,
Expansion theorem 327 502, 584

External flow 213

Kirchhoff stress 185
Kronecker delta 607
Fast Fourier transform (FFT) 42
Finite difference 283

Finite-element method 122

Flexure 149

Floquet’s theory 577

Fluid-structure interaction 211
Flutter 218, 540

Fold singularity 548

Folded-plate structure 427

Follower load 63, 79, 91, 238, 549, 590

Lagrange’s equation 64, 71, 91, 107, 183, 243
Lagrangian interpolation 175

Lagrangian strain 184

Lamé parameter 522

Lennard-Jones potential 252, 589

Lift 216, 558

Limit cycle 229, 589

Limit point 540, 548

Forced vibration 13, 35, 263, 360, 475, 540 Linear EVP 362
Frame 92, 129, 161, 309, 375 Load potential 238
Free vibration 13, 110, 264, 361, 416, 557 Loading path 84,261, 538
Frequency-response function (FRF) 34, 355 Local .coor.dmate 154
Fundamental path 76, 244 Logarithmic decrement 18
Love rod theory 385
Love wave 536
Gaussian curvature 429 Lubricated BC 450
Geometric BC 99, 137, 348, 388 Lumped damping matrix 136
Geometric stiffness 84, 192, 379, 575, 595 Lumped mass matrix 82, 135, 161, 465, 609
Geometrically nonlinear 11, 63
Global coordinate 154, 555
Gravity 8, 23, 77, 195, 222, 250 Mass matrix 148, 180, 308
Group speed 458, 499 Material property 23, 212
Gyroscopic force 69, 262, 555 Mathieu equation 237, 570
Melting 589

Membrane action 86, 427, 469, 577

Hamilton’s principle 64, 97, 240 Mindlin-Herrmann rod theory 601

Harmon?c motioq 13, 200, 252, 587 Mindlin plate theory 427, 527
Harmonic potential 250, 607 Minimal period 569
Hertzian contact law 207 Modal matrix 316. 350

Hooke’s law 95, 172, 428 Modal superposition 355, 541

Hysteretic damping 36, 360 Mode acceleration method 355, 606
Mode interaction 350, 551, 583

Ill-conditioned matrix 275, 339 Mode participation factor 356

Impact resonance 45 Mode shape 73, 140, 400, 418, 434, 455,

Imperfection 558 519, 582

Impulse 24, 86, 487 Modulated signal 43, 499

Indicial notation 93 Molecular dynamics (MD) 303, 607

Inertia 69, 149, 235, 388 Momentum 8, 267

Inextensible structure 129, 472 Moving load 211, 420, 507, 552
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Narrow banded 26, 509, 599
Natural BC 99, 121, 388, 461
Navier’s equations 446
Newton-Raphson iteration 310
Nondispersive wave 495
Nonlinear damping 222
Nonlinear meterial 63
Nonsymmetric EVP 316
Normalization condition 326
Numerical stability 283, 285, 295, 302
Nyquist frequency 42

Optical mode 518
Oscillatory loading 222

P-wave 520

Parametric excitation 79, 222, 234, 248, 409, 566

Pascal’s triangle 120

Pendulum 11, 88, 197, 243, 313, 542, 611

Period 13, 569

Periodic boundary condition (PBC) 372, 430, 444,
472

Periodic motion 13

Perturbation solution 224, 571, 587

Phase 14, 32, 295, 365, 373, 448

Phase plane 15, 86, 223, 231

Phase speed 497

Pile driving 492

Ping load 84, 198, 562

Ping test 198, 265, 590

Piston theory 561

Plane stress 98, 186, 427, 446, 459

Plane wave 208, 450, 520, 524, 600

Plate 180, 309, 427, 527, 564, 600

Postbuckling 581

Potential energy 11, 238, 243, 462, 586

Potential function 250, 388, 447, 520, 597

Power spectral density (PSD) 47

Profile storage 273

Propagating mode 511

Proportional damping 131, 291, 353

Proportional loading 539

Prototype 2

Quadratic energy 80, 102, 242, 548

Quadratic EVP 264, 316, 362

Quadrature 174

Quasi-static problem 24, 83, 211, 263, 296, 355, 543

Random excitation 48, 219
Random loading 262
Rayleigh’s principle 340
Rayleigh damping 131, 174
Rayleigh quotient 328
Rayleigh wave 526
Recursion relation 285
Reduced integration 178, 464

Repeated root 345

Resonance 29, 46, 73, 138, 223, 266, 296, 399, 482,
534, 540, 571

Reynold’s number 214

Rigid-body mode 121, 179, 402, 456

Ritz function 106, 115, 413, 438, 556, 563

Ritz method 105, 120, 331

Ritz semidirect method 385, 437, 456

Rod 98, 129, 394, 533

Rod interpolation function 130, 603

S-wave 520

Saddle point 87, 585

Second-order effect 85, 188, 242, 592
Secular term 481

Shaft 100, 129, 390

Shear building 295, 343

Shear center 558

Shear locking 178, 464

Shell 181, 427, 467

Shock spectrum 25

ST unit 22, 137

Side lobe 42

Singular point 548

Skyline storage 273

Snap-through buckling 483, 547, 584
Special function 444

Spectral analysis 37, 362, 391, 409, 419, 430, 534
Spectrum relation 376, 393, 421, 496
Stability 198, 538

Stall flutter 218

Standing wave 531

Stationary phase 599

Stationary potential energy 238
Steady-state response 29, 225, 483
Strain energy 10, 56, 96, 428, 446, 469, 584
Strain-displacement relation 93, 124, 470
Stress 610

Strong formulation 385, 466
Structural dynamics 1

Structural mass 133

Structural stiffness 133, 262, 300, 582
Strutt’s diagram 574

Subspace iteration 180, 326
Symplectic integrator 305

Tangent modulus 191

Tangent stiffness 192

Taylor series 11, 309, 401, 459
Thermal expansion 589
Thin-walled structure 427
Time-integration method 282, 293
Timoshenko beam model 461
Total stiffness 84, 191, 192, 241, 245, 261, 310
Traction 95, 216, 432, 610
Trajectory 87, 228, 539, 585
Transcendental EVP 407
Transient load 20, 261
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Transient vibration 20, 198, 533 Vibration mode 116, 161, 355, 370, 440, 582
Transition curve 570 Virtual displacement 57
Truncation error 283 Virtual work 57, 97, 106, 185, 238, 388
Truss 157 Viscous damping 9, 66, 360, 388, 430

Von Karman plate 476
Unconditionally stable 286

Unit system 22, 137 Wave equation 488, 535

Wave propagation 20, 142, 487, 533
Van der Pol equation 230 Waveguide 487
Van der Waals bond 252 Wavenumber 370, 393, 430, 496, 526
Vector iteration 326 Weak formulation 385
Verlet algorithm 303 Whirling of shaft 266, 552
Vibration 1, 7, 222, 316, 551, 589 Work 9, 55, 96
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