
Contents

1 Damage Detection Using Flexibility Proportional Coordinate Modal Assurance Criterion . . . . . . . . . . . . . . . . . . . . 1
Luciana Balsamo, Suparno Mukhopadhyay, Raimondo Betti, and Hilmi Lus

2 Automated Selection of Damage Detection Features by Genetic Programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Dustin Harvey and Michael Todd

3 Optimal Selection of Artificial Boundary Conditions for Model Update and Damage
Detection – Part 1: Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Joshua H. Gordis and L.T. Konstantinos Papagiannakis

4 Optimal Selection of Artificial Boundary Conditions for Model Update and Damage
Detection – Part 2: Experiment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Joshua H. Gordis

5 Detection of Mass Change on a Glass Plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Jannick B. Hansen, Rune Brincker, and Manuel L. Aenlle

6 Vibro-Acoustic Research on a Full-Scale Aircraft Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Christian Koehne, Delf Sachau, and Mirko Schaedlich

7 Control of Dynamic Mass as Boundary Condition for Testing Substructures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
Manuel Baschke, Michael Krepl, and Delf Sachau

8 Multi-body-Simulation of a Self Adaptive Torsional Vibration Absorber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Delf Sachau and Jonas Hanselka

9 Combined Optimization of Actuator/Sensor Positions and Weighting Matrices for an Active
Noise Reduction System. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Jan Foht and Delf Sachau

10 SSDI Technique Evolution to Improve Attenuation Performances with Random Disturbances . . . . . . . . . . . . . . . 99
M. Berardengo, S. Manzoni, M. Redaelli, and M. Vanali

11 Geometrically Nonlinear Dynamic Analysis of Piezoelectric Integrated Thin-Walled Smart Structures . . . . . 107
S.Q. Zhang and R. Schmidt

12 Linear/Nonlinear Reduced-Order Substructuring for Uncertainty Quantification and Predictive
Accuracy Assessment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
Timothy Hasselman, George Lloyd, and Ryan Schnalzer

13 Damage Detection in an Energy Flow Model Including Parameter Uncertainty. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
Marcela Rodrigues Machado and Jose Maria Campos Dos Santos

14 A Coupled Approach for Structural Damage Detection with Incomplete Measurements. . . . . . . . . . . . . . . . . . . . . . . 141
George James, Tim Cao, Mo Kaouk, and David Zimmerman

15 Efficient and Robust Solution of Inverse Structural Dynamic Problems for Vibration Health Monitoring . . 155
Keng C. Yap

vii



viii Contents

16 Finite Element-Based Damage Detection Using Expanded Ritz Vector Residuals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
Stuart G. Taylor, George Khoury, Michael D. Todd, and David C. Zimmerman

17 Proportional Damping from Experimental Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
Brian Schwarz and Mark Richardson

18 Superior Damping of Hybrid Carbon Fiber Composites Grafted by ZnO Nanorods . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
A. Alipour Skandani, N. Masghouni, and M. Al-Haik

19 Advanced Identification Techniques for Operational
Wind Turbine Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195
Simone Manzato, Jonathan R. White, Bruce LeBlanc, Bart Peeters, and Karl Janssens

20 Tracking and Removing Modulated Harmonic Components with Spectral Kurtosis and Kalman Filters . . . 211
Jean-Luc Dion, Cyrille Stephan, Gaël Chevallier, and Hugo Festjens
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