
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-2793-6 

8th European Workshop on 
Structural Health Monitoring 
(EWSHM 2016) 

Bilbao, Spain 
5 - 8 July 2016 

Volume 1 of 4 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
License to NDT.net 
Copyright© (2016) by the authors 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact NDT.net 
at the address below. 
  
NDT.net 
Rheintalstr 3 
53498 Bad Breisig 
Germany 
 
 
Phone:  + 49 2633 4756670 
Fax:  + 49 3212-1030513 
 
info@ndt.net 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 

VOLUME 1 
 

Nonlinear Acoustics for Structural Health Monitoring – Classical vs. Non-Classical Approaches.......................................................... 1
Staszewski, Wieslaw Jerzy; Pieczonka, Lukasz; Klepka, Andrzej; Dziedziech, Kajetan; Broda, Dariusz; Packo, Pawel; Martowicz, 
Adam; Uhl, Tadeausz 

 

Self-sufficient and Self-contained Sensing for Local Monitoring of In-situ Bridge Structures ............................................................... 13
Sohn, Hoon; Lim, Hyung Jin; Kim, Ji Min; Yang, Suyoung; Lee, Jun; Kim, Yongtak; Liu, Peipei; Jang, Yujin; Moon, Gun-Woo; Yi, 
Yung; Kim, Daewoo; Kim, Jaeha; Jung, Sung-Youb 

 

Design of Multifunctional Structural Batteries with Health Monitoring Capabilities ............................................................................. 23
Chang, Fu Kuo; Ladpli, Purin; Nardari, Raphael; Kopsaftopoulos, Fotis; Wang, Yinan 

 

Certification Process of SHM Systems in the Aeronautical Sector............................................................................................................. 36
Eiriz, Ignacio; Guerediaga, Jon; Venegas, Pablo; Montero, Ander; Goni, Ignacio; Saez de Ocariz, Idurre 

 

Aircraft Engine Advanced Health Management: The Power of the Foresee ............................................................................................ 45
Ulizar, Iñaki; Azkoitia, Inaki; Minguez, Belen 

 

Wind Turbine Monitoring for Control Versions Comparison .................................................................................................................... 55
Perez-Campion, Juan Carlos; Ros, Maria Isabel; Sanchez, Javier; Ortega, Juan Antonio; Sanchez, Juan Carlos; Quero, Fernando 

 

Aging Military Aircraft Landscape - A Case for End-of-Life Fleet Optimization.................................................................................... 64
Newcamp, Jeff; Verhagen, Wim; Curran, Ricky 

 

Multi-level Repair Decision-making Process for Composite Structures .................................................................................................... 76
Dhanisetty, Venkata Sai Viswanath; Verhagen, W.J.C.; Curran, Richard 

 

Landing Gear Structural Health Prognostic/Diagnostic System ................................................................................................................ 86
Forrest, Chad Bret; Molina, Arianne; Huot, Robert 

 

Data Based Classifiers for Identification of Aircraft Landing Characteristics ......................................................................................... 93
Holmes, Geoffrey Robert; Thomas, Andrew; Capener, Wayne; Worden, Keith; Cross, Elizabeth 

 

Further Results Of Lamb Waves Approach To Assess Corrosion Damage In An Aeronautical Aluminum Alloy ............................102
Prado, Gabriel de Oliveira Cruz do; Tamba, André Koji Fujimoto; Dotta, Fernando; Vieira, Leandro Coutinho; Rulli, Ricardo 
Pinheiro; Silva, Giovani Rodolfo da; Costa, João Paulo Moreira da 

 

Development of Structural Health and Load Monitoring System and its Implementation into an Aircraft Flying 
Demonstrator ..................................................................................................................................................................................................111

Lilov, Mihail; Siebel, Thomas; Contell Asins, Conchin; Schwarzhaupt, Oliver; Carli, Valerio 
 

Integrated SHM for Aircraft Wing and Fuselage with Built-in and Mobile Upi Systems in Smart Hangar.......................................121
Shin, Hye-Jin; Bae, Dae-Yun; Lee, Jung-Ryul 

 

Probability-based Damage Assessment on a Composite Door Surrounding Structure .........................................................................131
Moix Bonet, Maria; Eckstein, Benjamin; Wierach, Peter 

 

Damage Precise Localization on an Aircraft Stabilizer Structure  via Few Vibration Sensors and Low Frequency 
Bandwidth .......................................................................................................................................................................................................140

Sakaris, Christos; Sakellariou, John; Fassois, Spilios 
 

Fatigue Crack Quantification Approach Based on Multi-path Unit-cell Concept in Sensor Network ................................................150
Janapati, Vishnuvardhan; Yadav, Susheel; Kumar, Amrita; Ikegami, Roy; Habtour, Ed 

 

Dynamic Strain Distribution Monitoring of 5.5 M CFRP Blade Using 5 M FBGs Interrogated by Optical 
Frequency Domain Reflectometry ................................................................................................................................................................160

Wada, Daichi; Igawa, Hirotaka; Kasai, Tokio 
 

Lamb-Wave-Based Monitoring of the Aircraft During Full-scale Fatigue Experiment - Results and Conclusions...........................167
Dworakowski, Ziemowit; Dragan, Krzysztof; Stepinski, Tadeusz; Uhl, Tadeusz 

 

Elastic Waves Simulation on Aircraft Subcomponent for Test Correlation Using Piezoelectric Sensors ...........................................176
Sánchez Iglesias, Fernando; Tejerina, Ruben; García-Alonso, Jaime; Caffyn, Pablo; Iglesias-Vallejo, Manuel 

 

Strain Monitoring on a Composite Aircraft Cabin with Fiber Optic Sensors ........................................................................................186
Fernández Díaz-Maroto, Patricia; Fernández López, Antonio; Fernández Valderas, Rosario; Lasagni, Fernando; Güemes, Alfredo 

 

Additive Manufacturing for Novel Structural Health Monitoring Systems ............................................................................................195
Strantza, Maria; Hinderdael, Michael; De Baere, Dieter; Vandendael, Isabelle; Terryn, Herman; Van Hemelrijck, Danny; 
Guillaume, Patrick 

 

The Potential of Fuse-like Sensing Systems in Engineering Structures – Operating Applications in Civil Aircraft 
and Chemical Installations ............................................................................................................................................................................204

Pfeiffer, Helge; Perremans, Jurgen; Sekler, Hans; Schoonacker, Marc; Wevers, Martine 
 

Non-destructive Ageing State Determination of Solid Rocket Motor Charges .......................................................................................216
Tussiwand, Giuseppe; Eineder, Ludwig; Mußbach, Günter; Bohn, Manfred A. 

 

An Innovative Health Monitoring System for Aircraft Landing Gears ...................................................................................................235
Perone, Giuseppe; Bruno, Massimiliano; Bocchetto, Francesco; Breglio, Giovanni; Pugliese, Michele; Calandra, Achille; Nocella, 
Alfonso; Cavallari, Adolfo; Schisano Lo Moriello, Salvatore; Capuano, Giuseppe; Rossetti, Domenico 

 

Review of Civil Engineering Applications with Distributed Optical Fiber Sensors ...............................................................................245
Barrias, António José de Sousa; Casas, Joan; Herrero, Sergi Villalba 

 

Microwave Radar with Transponder for Three-Dimensional Displacement Measurement in Structural Health 
Monitoring.......................................................................................................................................................................................................255

Peng, Xiaosong; Chen, Weimin; Shao, Bin; Lei, Xiaohua; Liu, Xianming 
 

Debonding Identification of FRP Strengthened Concrete Beams with PZT Sensors .............................................................................264
Perera, Ricardo; Sun, Rui; Sevillano, Enrique; Baena, Marta; Barris, Cristina 

 



A Diverse Monitoring for Post-Accident using Alternative Powers .........................................................................................................271
Kim, Jung Taek; Cheon, Se-Woo; Hwang, In-Koo; Park, Won-Man; Cha, Kyung-Ho; Yoon, Dong-Jin 

 

Implementation of Communication, Collection and Tracking Units in Crisis Operation .....................................................................281
Casciati, Fabio; Casciati, Sara; Faravelli, Lucia; Vece, Michele 

 

Assessment of the Structural Behaviour of Concrete Dams Based on Wavelet Transforms.................................................................290
Caires da Mata, Juan Tomé; Santos, João Pedro 

 

A Methodology for Dam Safety Evaluation and Anomaly Detection based on Boosted Regression Trees..........................................300
Salazar, Fernando; Gonzalez, Jose M.; Toledo, Miguel A.; Onate, Eugenio 

 

The Static and Dynamic Monitoring of the Asinelli Tower in Bologna,italy ...........................................................................................310
Baraccani, Simonetta; Palermo, Michele; Silvestri, Stefano; Gasparini, Giada; Trombetti, Tomaso; Azzara, Riccardo Mario 

 

ANN Based Tensile Force Estimationfor PSC Girder Using Embedded EM Sensor .............................................................................319
Kim, Junkyeong; Yu, Byoung-Joon; Lee, Hwanwoo; Park, Seunghee 

 

Advanced Monitoring System Applied to Colle Isarco Viaduct ...............................................................................................................327
Cappello, Carlo; Beltempo, Angela; Bonelli, Alessio; Costa, Carlo; Bolognani, Denise; Bursi, Oreste Salvatore; Zonta, Daniele 

 

Recognition of Rebar and Crack Based on Impact-Echo Phase Analysis................................................................................................337
Liu, Pei-Ling; Yeh, Po-Liang; Lin, Li-Chuan; Hsu, Ying-Yan; Yeh, Cheng-Yu 

 

Narrow-band Diffuse Ultrasonic Wave Field Measurements in a Network of Reciprocal Transducers for 
Monitoring of a Large Concrete Floor Slab ................................................................................................................................................347

Fröjd, Patrik; Ulriksen, Peter 
 

Pre- and Post- Damage Structural Health Monitoring in Carbon Fiber Textile Reinforced Concrete (TRC) 
Structures ........................................................................................................................................................................................................357

Goldfeld, Yiska; Quadflieg, Till; Gries, Thomas 
 

Moisture in Screed: A Non-destructive Multi-sensor Approach ..............................................................................................................367
Strangfeld, Christoph; Kruschwitz, Sabine; Wöstmann, Jens; Nagel, Sarah; Hase, Felix 

 

The Sensitivity of Coda Wave Interferometry in Different Scattering Regimes .....................................................................................378
Fröjd, Patrik; Ulriksen, Peter 

 

Feedback Resonance Frequency as an SHM Indicator (The Larsen Effect) ...........................................................................................388
Ulriksen, Peter; Fröjd, Patrik 

 

Moisture Measurements with RFID Based Sensors in Screed and Concrete ..........................................................................................399
Strangfeld, Christoph; Johann, Sergej; Müller, Maximilian; Bartholmai, Matthias 

 

The Use of Electromechanical Impedance Based Structural Health Monitoring Technique in Concrete Structures........................409
Silva, Raquel Naiara Fernandes; Tsuruta, Karina Mayumi; Finzi Neto, Roberto Mendes; Rabelo, Diogo de Souza; Steffen Jr., 
Valder 

 

Design of Embedded Piezoelectric Transducers for Structural Health Monitoring in Concrete Structures. .....................................422
Dumoulin, Cédric; Deraemaeker, Arnaud 

 

Active Structural Health Monitoring of Reinforced Concrete Structures using Piezoelectric Smart Aggregates..............................432
Nestorovic, Tamara; Stojic, Dragoslav; Markovic, Nemanja 

 

Electrical Capactitance Tomography to Monitor Unsaturated Moisture Ingress in Cement-based Materials ..................................442
Voss, Antti; Pour-Ghaz, Mohammad; Vauhkonen, Marko; Seppänen, Aku 

 

Condition Monitoring of Bearings Under Medium and Low Rotational Speed .....................................................................................451
Freitas, Carina; Morais, Paulo; Cuenca, Jacques; Ompusunggu, Agusmian Partogi; Sarrazin, Mathieu; Janssens, Karl 

 

Validation of a Physics-based Model for Rolling Element Bearings with Diagnosis Purposes .............................................................461
Leturiondo, Urko; Salgado, Oscar; Galar, Diego 

 

Tip Timing Measurements for Structural Health Monitoring in a Low-Pressure Turbine Using Three Optical 
Sensors .............................................................................................................................................................................................................471

García, Iker; Zubia, Joseba; Beloki, Josu; Ayesta, Igor; Aldabaldetreku, Gotzon 
 

Frequency-based Damage Detection of Spur Gear Using Wavelet Analysis ...........................................................................................480
Wirtz, Sebastian Felix; Beganovic, Nejra; Tenberge, Peter; Söffker, Dirk 

 

Diagnostic Approaches for Epicyclic Gearboxes Condition Monitoring .................................................................................................490
Dworakowski, Ziemowit; Jablonski, Adam; Kijanka, Piotr; Dziedziech, Kajetan; Uhl, Tadeusz 

 

A Formal Approach to Structural Health Monitoring Design ..................................................................................................................500
Cappello, Carlo; Sigurdardottir, Dorotea; Glisic, Branko; Zonta, Daniele; Pozzi, Matteo 

 

Quantifying the Value of Seismic Structural Health Monitoring of Buildings .......................................................................................510
Omenzetter, Piotr; Limongelli, Maria Pina; Yazgan, Ufuk 

 

Adaptive Energy Consumption Optimization Using IoT-based Wireless Sensor Networks and Structural Health 
Monitoring Systems........................................................................................................................................................................................520

Cimellaro, Gian Paolo; Sheikhi, Erfan; Mahin, Stephen 
 

A Novel Bi-Component Structural Health Monitoring Strategy for Deriving Global Models of Operational Wind 
Turbines...........................................................................................................................................................................................................527

Bogoevska, Simona; Spyridonakos, Minas; Chatzi, Eleni; Dumova-Jovanoska, Elena; Höffer, Rüdiger 
 

Validation of Joint Input-state Estimation for Force Identification and Response Estimation in Structural 
Dynamics .........................................................................................................................................................................................................537

Maes, Kristof; Van Nimmen, Katrien; Lourens, Eliz-Mari; Rezayat, Ali; Guillaume, Patrick; De Roeck, Guido; Lombaert, Geert 
 

Towards Extraction of Vibration-based Damage Indicators ....................................................................................................................546
Limongelli, Maria Pina; Chatzi, Eleni; Döhler, Michael; Lombaert, Geert; Reynders, Edwin 

 

Long-term Performance of Prestressed Concrete Bridges ........................................................................................................................556
Sousa, Helder Filipe Moreira; Santos, Luis Oliveira 

 

Damage Detection Reliability Determination for Structural Systems......................................................................................................566
Döhler, Michael; Thöns, Sebastian 

 



Performance Evaluation of a Suspension Bridge Excited by Wind and Traffic Induced Action .........................................................576
Snaebjoernsson, Jonas Thor; Cheynet, Etienne; Bogunovic Jakobsen, Jasna 

 

Illustrating the Relevance of SHM in a Case Study: The Foz Tua Centenary Railway Bridge ............................................................588
Magalhães, Filipe; Pacheco, João; Cunha, Álvaro 

 

Structural Health Monitoring through Video Recording ..........................................................................................................................597
Zimmermann, Manuel; Gülan, Utku; Harmanci, Yunus Emre; Chatzi, Eleni; Holzner, Markus 

 

Development of Key Performance Indicators for the Structural Assessment of Heritage Buildings ...................................................606
Masciotta, Maria Giovanna; Ramos, Luis F.; Lourenço, Paulo B.; Matos, José A.C. 

 

Identification of Modal Strains of a Pre-stressed Concrete Beam During Progressive Damage Testing.............................................618
Anastasopoulos, Dimitrios; De Wilder, Kristof; De Pauw, Ben; Nawrot, Urszula; Geernaert, Thomas; De Roeck, Guido; 
Berghmans, Francis; Vandewalle, Lucie; Reynders, Edwin 

 

Signal Processing for Time Domain Analysis of Impact Hammer Test Data ..........................................................................................628
Wang, Ying; Ay, Ali Mete; Khoo, Suiyang 

 

The Influence of Brittle Daniels System Characteristics on the Value of Load Monitoring Information ...........................................638
Thöns, Sebastian; Schneider, Ronald 

 

Defect Quantification in 3D Angle Interlock Glass Fibre Composites Using Acoustic Emission..........................................................647
Gresil, Matthieu; Saleh, Mohamed Nasr; Arshad, Mubeen; Soutis, Constantinos 

 

Identification of Diagnostic and Prognostic Features by Means of AE and Hydraulic Pressure Measurements ...............................657
Beganovic, Nejra; Rothe, Sandra; Söffker, Dirk 

 

Experimental Results of Frequency-based Classification of Damages in Composites ...........................................................................665
Wirtz, Sebastian Felix; Beganovic, Nejra; Söffker, Dirk 

 

New Methods for Onset Detection of Acoustic Emission Signals..............................................................................................................675
Gagar, Daniel; Bai, Fangliang; Zhao, Yifan; Foote, Peter 

 

Guided Wave Propagation Modelling to Aid Understanding of Acoustic Emission System Performance on 
Complex Aerospace Structures.....................................................................................................................................................................685

Courtier, Mark R.; Croxford, Anthony J.; Atherton, Kathryn 
 

A SHM Method for Identifying Damage Based on VARX Modelling and Substructuring Approach.................................................695
Ugalde, Unai; Anduaga, Javier; Martínez, Fernando; Iturrospe, Aitzol 

 

Numerical Investigations of Non-linear Acoustics/Ultrasonics for Damage Detection ..........................................................................705
Singh, Ashish Kumar; Chen, Bo-Yang; Tan, Vincent B.C.; Tay, Tong-Earn; Lee, Heow-Pueh 

 

Damage Localization from Free Vibration Signals ....................................................................................................................................714
Bernal, Dionisio; Zhang, Yi 

 

DELORES - A System for Detection and Localization of Structural Damages ......................................................................................722
Johansen, Rasmus Johan; Ulriksen, Martin Dalgaard; Damkilde, Lars 

 

Baseline-free Fatigue Crack Imaging Using Nonlinear Vibro-acoustic Modulation ..............................................................................729
Wang, Chun Hui; Guinto, Jed; Rose, Francis; Veidt, Martin; Chiu, Wingkong; Sohn, Hoon; Blanloeuil, Philippe 

 

Identification of Structural Changes Using Symbolic Representations of Modal Quantities................................................................737
Santos, João Pedro; Mata, Juan; Crémona, Christian; Silveira, Paulo 

 

Finite Element Verification of the Method of Neutral Axis for Damage Detection in Composite Beam Structures ..........................747
Li, Xi; Glisic, Branko 

 

Kalman Filter Based Neutral Axis Tracking  Under Varying Temperature Conditions.......................................................................755
Soman, Rohan; Majewska, Katarzyna; Mieloszyk, Magdalena; Malinowski, Pawel Henryk; Ostachowicz, Wieslaw 

 

A Baseline-free Damage Detection Method Based on Node Displacement in Mode Shape ...................................................................765
Huang, Tiangxiang; Chaves-Vargas, Mauricio; Yang, Jinshui; Schröder, Kai-Uwe 

 

Parameter Uncertainties Quantification for Subspace Fitting Approaches ............................................................................................775
Gautier, Guillaume; Mevel, Laurent; Mencik, Jean-Mathieu; Döhler, Michael; Serra, Roger 

 

Semantic Analysis of Alarm Response Entries for Plant Health Monitoring..........................................................................................783
Asher, Matthew Frederick 

 
VOLUME 2 

 
Output-only Damage Detection in Beam Structures Using Statistical Analysis of Hilbert-Huang Transformation of 
Measured Response ........................................................................................................................................................................................791

Khosraviani, Mohammad Javad; Ghasemi, Majid 
 

SHM-Based Fatigue Damage Prognostics in Composite Structures ........................................................................................................800
Cot, Léa Dominique; Gamboa, Fabrice; Gomez Jimenez, Camilo Eduardo; Kopsaftopoulos, Fotis; Chang, Fu Kuo 

 

Effective Damage Detection of Block Mass Type Damage in an Isotropic Plate using a Refined Time-Reversed 
Lamb Wave Technique ..................................................................................................................................................................................810

Agrahari, Jitendra Kumar; Kapuria, Santosh 
 

Real Time Fatigue Detection in Structures by Means of Strain Field Pattern Recognition ..................................................................819
Sierra-Perez, Julian; Guemes, Alfredo; Cuervo-Diaz, Andres; Amaya-Fernandez, Ferney; Alvarez-Guerrero, Jesus 

 

Monitoring of a Bridge Gusset Plate During Crack Propagation with Different Measurement Systems............................................829
Chowdhury, Sharmistha; Zabel, Volkmar 

 

Damage Precursor Index (DPI) Methodology for Metallic Structures ....................................................................................................839
Habtour, Ed; Cole, Daniel; Kube, Christopher; Robeson, Mark; Dasgupta, Abhijit; Svensken, Adam 

 

Fatigue Crack Modelling for Damage Detection ........................................................................................................................................849
Kullaa, Jyrki; Miettinen, Mika 

 



A Novel Approach Towards Fatigue Damage Diagnostics and Prognostics of Composite Materials Utilizing Shm 
Data and Stochastic Degradation Modeling ................................................................................................................................................859

Loutas, Theodoros; Eleftheroglou, Nikos 
 

Output-only Fatigue Prediction of Uncertain Steel Structures .................................................................................................................869
Dertimanis, Vasilis K; Eftekhar Azam, Saeed; Chatzi, Eleni; Papadimitriou, Costas 

 

Rapidly Deployable Wireless Hull Monitoring System for Fatigue Life Assessment of Naval Vessels in High Seas..........................880
Johnson, Nephi Ross; O'Connor, Sean M.; Magnus, Anne K.; Collette, Matthew D.; Lynch, Jerome P. 

 

Dynamic Response Estimation and Fatigue Prediction in a Linear Substructure of a Complex Mechanical 
Assembly ..........................................................................................................................................................................................................890

Giagopoulos, Dimitrios; Arailopoulos, Alexandros; Eftekhar Azam, Saeed; Papadimitriou, Costas; Chatzi, Eleni; 
Grompanopoulos, Konstantinos 

 

Removal of Temperature-induced Strain Variations for Fatigue Crack Detection in a Real Aeronautical Structure ......................900
Corbetta, Matteo; Sbarufatti, Claudio; Cross, Elizabeth J.; Giglio, Marco 

 

Bond Strength and Performance of Optical Fibre Bragg Gratings Sensors Embedded in Composite Patch Repairs 
for Military Aircraft.......................................................................................................................................................................................910

Jones, Tyler P.; Thorvaldsen, Tom; Sagvolden, Geir; Pran, Karianne; Olsen, Torbjorn 
 

Robust Integration of Optical Fiber Sensors for Aerospace Applications in Composite Material Structures ....................................921
Frövel, Malte; Pintado, Jose María; Carrión, Gabriel; Cabrerizo, Fernando; Terroba, Félix; Buck, Thorbjorn; Reutlinger, Arnd; 
San Millán, Javier 

 

Ultrasonic Strain Wave Acquisition by a Low-cost Fiber Optic Coherent Sensor for Structural Health Monitoring 
Applications.....................................................................................................................................................................................................930

Sbarufatti, Claudio; Martinelli, Luca; Mattarei, Marco; Ferrario, Maddalena; Giglio, Marco 
 

Model-assisted Performance Qualification of a Distributed SHM System for Fatigue Crack Detection on a 
Helicopter Tail Boom .....................................................................................................................................................................................940

Sbarufatti, Claudio; Corbetta, Matteo; San Millán, Javier; Frövel, Malte; Stefaniuk, Michal; Giglio, Marco 
 

A Numerical Study for Damage Detection of a Thin Plate Using Macro-Strain Measurement............................................................950
Hsu, Ting-Yu; Liao, Wen I; Shi, Yi Cheng 

 

Parameter Identification Based on Quasi-continuous Strain Data Captured by High Resolution Fiber Optic 
Sensing .............................................................................................................................................................................................................959

Künzel, Andreas; Petryna, Yuri 
 

Fiber Optic Based HUMS Concept for Large Aircraft Structure Based on Both Point and Distributed Strain 
Sensing .............................................................................................................................................................................................................969

Kressel, Iddo; Tur, Moshe; Bosboom, Matthijs B.; Evenblij, Rolf; Michaelides, Pavlos; Ben-Simon, Uri; Gorbatov, Nahum; 
Bergman, Arik; Kontis, Nikoalos; Koimtzoglou, Christos 

 

Fiber Optic Based In-Flight Structural Health Monitoring (SHM) Implemented on a Gearbox Support Beam of a 
Helicopter ........................................................................................................................................................................................................975

Shapira, Osher; Shoham, Shay; Ben-Simon, Uri; Gorbatov, Nachum; Glam, Benny; Kalmanovich, Vadim; Yehoshua, Tal; Kressel, 
Iddo; Tur, Moshe 

 

Properties of Optical Fibers and FBG Sensors and Strain Monitoring of the Composite Structures ..................................................983
Ruzicka, Milan; Dvorak, Milan; Sasek, Ladislav 

 

Free-edge Delamination Location and Growth Montoring with an Embedded Distributed Fiber Optic Network............................993
Fernández Díaz-Maroto, Patricia; Fernández López, Antonio; Güemes, Alfredo; Larrañaga, Beatriz 

 

A Curvature Based Approach in Dynamic Monitoring Using Long-Gage Fiber Optic Sensors.........................................................1002
Kliewer, Kaitlyn Suzanne; Glisic, Branko 

 

Investigation of the Performance in Dynamic Strain Measurements of Distributed Fiber Optic Sensors ........................................1011
Murayama, Hideaki; Kageyama, Kazuro; Matsuo, Tsuyoshi; Tamaoki, Tetsuo; Fujimori, Fumiya; Shiotsubo, Katsuya; Wada, 
Daichi; Igawa, Hirotaka 

 

Fibre Optic Sensors Structural Health Monitoring of the Central Beam Pipe in the CMS Experiment at the CERN 
Laboratories ..................................................................................................................................................................................................1018

Fienga, Francesco; Breglio, Giovanni; Buontempo, Salvatore; Szillasi, Zoltan; Beni, Noemi; Gaddi, Andrea; Cusano, Andrea; 
Consales, Marco; Giordano, Michele; Irace, Andrea 

 

Assessment of a Multicore Optical Fibre Interferometer for Strain Sensing in Aerospace Structures .............................................1026
Arrizabalaga, Oskar; Villatoro, Joel; Durana, Gaizka; García, Iker; Montero, Ander; Antonio-Lopez, Enrique; Schülzgen, Axel; 
Amezcua Correa, Rodrigo; Zubia, Joseba; Sáez de Ocáriz, Idurre 

 

Fiber Optic Sensors For Multiparameter Monitoring Of Large Scale Assets.......................................................................................1032
Karabacak, Devrez M.; Farnan, Martin; Ibrahim, Selwan K.; Todd, Michael; Singer, Johannes M. 

 

Application of Biaxial FBG Sensors to Monitor Poisson’s Ratio of Composites as Damage Index ....................................................1042
Suleman, Afzal; Yilmaz, Cagatay; Akalin, Cagdas; Kocaman, Esat Selim; Yildiz, Mehmet 

 

Local Strain Monitoring of Fiber Reinforced Composites under High Strain Fatigue using Embedded FBG 
Sensors ...........................................................................................................................................................................................................1052

Suleman, Afzal; Kocaman, Esat Selim; Akay, Erdam; Yilmaz, Cagatay; Turkmen, Halit Suleyman; Misirlioglu, Ibrahim Burc; 
Yildiz, Mehmet 

 

Demonstration and Methodology of Structural Monitoring of Hidden Composite Areas by Embedded Optical 
Fiber Sensors and Connectors ....................................................................................................................................................................1058

Miguel Giraldo, Carlos; Zúñiga Sagredo, Juan; Garcia Vazquez, Luis Miguel; Cardenas Aguado, Jose Miguel 
 

Online Damage Evaluation Using Guided Wave Based Hidden Markov Model ..................................................................................1059
Zhang, Jinjin; Yuan, Shenfang; Mei, Hanfei; Qiu, Lei 

 

Material Elastic Waves Test Exploitation in Benefit of Composite Structure Health Monitoring .....................................................1069
Lozano-Martín, Ángel; Marcos-García, Rodrigo; García-Alonso, Jaime; Fernández-López, Antonio; Iglesias, Manuel; Güemes, 
Alfredo 

 



An Experimental and Computational Study of Lamb Wave Scattering by Edge Delaminations Around Circular 
Holes...............................................................................................................................................................................................................1077

Nadarajah, Nithurshan; Rose, L. R. Francis; Chiu, Wingkong 
 

Fast Approximation of Wave Propagation in Complex Geometries ......................................................................................................1087
Heinze, Christoph; Sinapius, Michael; Wierach, Peter 

 

An Experimental Study on the Scattering of Edge-guided Waves by a Small Edge Crack in an Isotropic Plate. ............................1097
Vien, Benjamin Steven; Rose, Francis; Chiu, Wingkong 

 

Ultrafast Wave Finite Element Method for the Computation of Dispersion Properties in Periodic Viscoelastic 
Waveguides....................................................................................................................................................................................................1107

Palermo, Antonio; Marzani, Alessandro 
 

Ultrasonic Guided Waves Communications in Smart Materials: the Case of Tapered Waveguides .................................................1115
De Marchi, Luca; Marzani, Alessandro; Moll, Jochen 

 

Relability Aspects of Lamb Wave Interaction at Impact Damages in Complex Stiffened CFRP Structures....................................1123
Eckstein, Benjamin; Moix Bonet, Maria; Bach, Martin; Dobmann, Nicolas 

 

Wave Scattering Analysis in a ACSR Cable Using Piezoelectric Transducers .....................................................................................1133
Malo Peces, Sergio; Livadas, Makis; Selcuk, Cem; Gan, Tat-Hean; Mares, Cristinel 

 

Defect Detection in Pipes Based on the Measurement of Surface Displacements .................................................................................1143
Becht, Philip; Deckers, Elke; Claeys, Claus; Pluymers, Bert; Desmet, Wim 

 

Robust Mixed Finite Element Simulations of Interactions of Ultrasonic Waves with Cracks ............................................................1154
Lukas, Dalibor 

 

A Lamb Wave-based Crack Diagnosis Method Using An Improved RAPID Algorithm ....................................................................1162
Wang, Qiang; Wang, Mengxin; Yue, Dong; Su, Zhongqing 

 

Spectral Finite Element Methods in Condition Monitoring and Damage Detection ............................................................................1172
Zak, Arkadiusz; Krawczuk, Marek; Dolinski, Lukasz; Palacz, Magdalena 

 

Passive Guided Wave Tomography for Corrosion Detection..................................................................................................................1182
Druet, Tom; Chapuis, Bastien; Moulin, Emmanuel 

 

Lamb Wave Excitation and Detection with Piezoelectric Elements: Essential Aspects for a Reliable Numerical 
Simulation......................................................................................................................................................................................................1190

Gschoßmann, Sandra; Humer, Christoph; Schagerl, Martin 
 

Exploring the Performance Limits of Full-field Acoustic Wavenumber Spectroscopy Techniques for Damage 
Detection Through Numerical Simulation.................................................................................................................................................1200

O'Dowd, Niall Marx; Han, Dae-Hyun; Kang, Lae-Hyong; Flynn, Eric Brian 
 

Development of an SHM System of Sandwich Composite Panels Using Guided Elastic Waves.........................................................1210
Chapuis, Bastien; Kulakovskyi, Andrii; Bedreddine, Nas-Redine; D'Almeida, Oscar 

 

Studies on Data Correction of Structural Health Monitoring Using Ultrasonic Guided Waves: Case of Study ..............................1220
El Mountassir, Mahjoub; Yaacoubi, Slah; Mourot, Gilles; Maquin, Didier 

 

Feature Selection Techniques for Identifying the Most Relevant Damages Indices in SHM Using Guided Waves .........................1228
El Mountassir, Mahjoub; Yaacoubi, Slah; Mourot, Gilles; Maquin, Didier; Ragot, Jose 

 

Practical Guided Wave SHM of Pipes – Processing Multiple Data Sets to Give Reliable Defect Detection ......................................1236
Cawley, Peter; Liu, Chang 

 

The Benefits of Long Range Ultrasonic Sensors for the Efficient InLine Inspection and Corrosion Monitoring of 
Previously Non-piggable or Hard to Reach Pipelines ..............................................................................................................................1245

Angulo, Ángela; Soua, Slim; Gan, Tat-Hean; Thoma, Aspasia; Kosmidis, Evangelos 
 

Analytically Based Time-reversal Technique for Damage Localization and Characterization in Laminate 
Composite Structures ...................................................................................................................................................................................1251

Eremin, Artem; Glushkov, Evgeny; Glushkova, Natalia; Lammering, Rolf 
 

A Structural Health Monitoring Approach based on Contact Acoustic Nonlinearity and Its Application to 
Quantitative Evaluation of Fatigue Cracks ...............................................................................................................................................1259

Wang, Kai; Su, Zhongqing 
 

Damage Identification using Guided Waves on a Composite Skin-Stiffener Structure .......................................................................1269
Loendersloot, Richard; Battley, Mark; Tinga, Tiedo 

 

Damage Detection in Composite Materials ...............................................................................................................................................1279
Wandowski, Tomasz; Kudela, Pawel; Malinowski, Pawel; Sarniak, Lukasz; Karczewski, Radoslaw; Ostachowicz, Wieslaw 

 

Analysis of the Propagation of Ultrasonic Waves Along Isotropic and Non-isotropic Materials Using Pamela 
Portable SHM System ..................................................................................................................................................................................1289

Etxaniz, Josu; Ambrozinski, Lukasz; Aranguren, Gerardo 
 

Guided Wave-based Damage Localization in Isotropic Structures with Smoothly Varying Thickness ............................................1300
Moll, Jochen 

 

Guided Wave-Gaussian Mixture Model based Damage Evaluation Method under Time-Varying Condition and Its 
Validation in a Full-Scale Aircraft Fatigue Test .......................................................................................................................................1308

Qiu, Lei; Yuan, Shenfang; Mei, Hanfei; Fang, Fang 
 

Assessment of Correlation-based Imaging Technique on Composites ...................................................................................................1318
Ostiguy, Pierre-Claude; Quaegebeur, Nicolas; Masson, Patrice 

 

Predictive Simulation of Guided Wave SHM with Piezoelectric Wafer Active Sensors ......................................................................1328
Victor Giurgiutiu 

 

Investigation Into Lamb Wave Boundary Reflections in Aluminium Plates for Defect Characterisation and Image 
Reconstruction, with Application to Structural Health Monitoring.......................................................................................................1338

Muller, Aurelia Marine; Robertson-Welsh, Bradley; Gresil, Matthieu; Gaydecki, Patrick; Soutis, Constantinos 
 

Modified Time Reversal Imaging of Partially Closed Crack Based on Linear and Nonlinear Wave Response ...............................1350
Blanloeuil, Philippe; Wang, Chun Hui; Veidt, Martin; Rose, Francis L. R. 

 



Numerical Simulation of the Cumulative Higher Harmonic Generation in Unidirectional Composites ...........................................1360
Rauter, Natalie; Lammering, Rolf 

 

Enhancement the Estimation of Damage Severity by Using Guided Wave Diffraction Resonance Phenomena ..............................1370
Glushkov, Evgeny; Glushkova, Natalia; Eremin, Artem; Lammering, Rolf 

 

Empirical Technique for Dispersion Curve Creation for Guided Wave Applications.........................................................................1375
Hernandez-Crespo, Borja; Engineer, Bhavin; Courtney, Charles 

 

Ultrasonic Techniques Based Inversion of Elastic Properties for a Single Lamina in Composites Laminates .................................1385
Zhao, Jinling; Qiu, Jinhao; Ji, Hongli 

 

Identification of Impact Events on Composite Plates using Wave Characteristics and Impact Similarity Laws .............................1395
Saravanos, Dimitris A; Theodosiou, Theodosis C; Rekatsinas, Christoforos S; Iglesias Vallejo, Manuel; Garcia Alonso, Jaime 

 

Wave Propagation Analysis of Laminated Composite Plates Using Daubechies Wavelet Elements ..................................................1406
Saravanos, Dimitris A; Nastos, Christos V; Theodosiou, Theodosis C; Rekatsinas, Christoforos S 

 

Vibro-acoustic Fault Detection Using a Numerical Time Reversal Method with Reduced Order Models ........................................1416
Van Ophem, Sjoerd; Deckers, Elke; Atak, Onur; Desmet, Wim 

 

Convenient Structural Modal Analysis Using Noncontact Vision-Based Displacement Sensor..........................................................1426
Feng, Dongming; Feng, Maria Q. 

 

Dynamic Displacement Measurement of a Long-span Bridge Using Vision-based System.................................................................1434
Xu, Yan; Brownjohn, James; Hester, David; Koo, Ki 

 

Noncontact 3D Measurement System for Furnace Wall Maintenance Support ...................................................................................1444
Ryu, Munetaka; Sakamoto, Hidetoshi; Ohbuchi, Yoshifumi; Makamachi, Eiji; Nakamura, Yasunori; Yoshida, Tsuyoshi 

 

Automatic Crack Detection on Pressed Panels Using Camera Image Processing ................................................................................1454
Lee, Chang Won; Jung, Hwee Kwon; Park, Gyuhae 

 

Defect Triangulation Via Demixing Algorithms Based on Dictionaries with Different Morphological Complexity ........................1462
Druce, Jeff; Gonella, Stefano; Kadkhodaie, Mojtaba; Jain, Swayambhoo; Haupt, Jarvis D. 

 

Heat Transfer 1D Modeling for Non Destructive Testing and Structural Health Monitoring for Civil Engineering 
Structures Improved by GPGPU................................................................................................................................................................1470

Crinière, Antoine; Dumoulin, Jean; Mevel, Laurent 
 

Life Cycle Monitoring and Quality Control of Aerospace Composite Structures ................................................................................1479
Takeda, Nobuo; Minakuchi, Shu 

 

Development of FBG-MFC Hybrid SHM System for Aircraft Composite Structures in Collaboration Study with 
Airbus.............................................................................................................................................................................................................1487

Takahashi, Kohei; Soejima, Hideki; Hiraki, Megumi; Takeda, Nobuo; Kojima, Hiroto 
 

Optical Fiber Sensor Based Impact Detection System for Aircraft Structures.....................................................................................1497
Kuraishi, Akira; Mamizu, Hiroshi; Nakamura, Yoichi; Wakayama, Toshizo; Takeda, Nobuo; Enomoto, Kiyoshi; Kojima, Hiroto; 
Isoe, Akira 

 

Outline of the Japanese National Project on Structural Health Monitoring System for Aircraft Composite 
Structures and JASTAC Project ................................................................................................................................................................1507

Isoe, Akira; Kojima, Hiroto; Enomoto, Kiyoshi; Takeda, Nobuo 
 

Development Overview of a Distributed Strain Sensing Technology Using Optical Fiber Sensors for Aircraft 
Structures ......................................................................................................................................................................................................1513

Saito, Nozomi; Yari, Takashi; Enomoto, Kiyoshi 
 

Machine Learning Algorithms for Structural Health Monitoring .........................................................................................................1522
Smarsly, Kay; Dragos, Kosmas; Wiggenbrock, Jens 

 

Application of Principles of Artificial General Intelligence in Structural Health Monitoring ............................................................1532
Serov, Alexander 

 

A Novel Approach to Damage Classification Based on Bispectral Analysis and Neural Network .....................................................1542
Civera, Marco; Zanotti Fragonara, Luca; Surace, Cecilia 

 

Machine Learning Techniques for Automatic Sensor Fault Detection in Airborne SHM Networks .................................................1552
Melia, Thomas; Cooke, Alan; Grayson, Slobhan 

 

Damage Localization Using Modal Submatrix Scaling Factor and Neural Network ...........................................................................1559
Torbol, Marco; Park, Kyeong Taek; Darsono, Dody 

 

An Assessment of the Effect of Random Noise in the Frequency Measurements of a Vibration-based SHM System 
with Artificial Neural Network Damage Predictor...................................................................................................................................1565

Ramírez, Víctor; Hermida, Jesús; Huertos, Daniel; Sánchez, Borja; Garijo, Diego 
 

Initial Integration of Structural Health Monitoring of Self-healing Materials .....................................................................................1575
Salowitz, Nathan Picchietti; Rohatgi, Pradeep; Suri, Shvetashva; Correa, Ameralys Lynette 

 
VOLUME 3 

 
Tensile Failure Analysis of Structural Materials using Acoustic Emission ...........................................................................................1585

Mowat, John; Jihan, Sha; Droubi, Mohamad Ghazi 
 

Numerical Characterization of Mechanochromic Photonic Crystals for Structural Health Monitoring ..........................................1595
Piccolo, Valentina; Piotrowska, Anna; Chiappini, Andrea; Vaccari, Alessandro; Ferrari, Maurizio; Deseri, Luca; Zonta, Daniele 

 

Electrical Impedance Tomography to Monitor Unsaturated Moisture Flows, and to Detect Corrosive Elements and 
Cracking in Cementitious Materials ..........................................................................................................................................................1604

Seppänen, Aku; Hallaji, Milad; Smyl, Danny; Pour-Ghaz, Mohammad 
 

Skin-like Sensor Enabled Bridge Structural Health Monitoring System ..............................................................................................1614
Loupos, Konstantinos; Amditis, Angelos; Tsertou, Athanasia; Kalidromitis, Vassilis; Camarinopoulos, Stephanos; Lenas, Sotirios; 
Anastasopoulos, Athanasios; Lenz, Katrin; Hill, Mike; Adesiyun, Adewole; Frankenstein, Bernd; Gerhard, Reimund; Damigos, 
Yannis 

 



A Coatable, Lightweight Nanocomposite Sensor for in-situ Acquisition of Ultrasonic Waves and Its Application to 
Embeddable Structural Health Monitoring ..............................................................................................................................................1624

Liu, Menglong; Zeng, Zhihui; Xu, Hao; Su, Zhongqing; Zhou, Limin; Zhang, Zhong 
 

Structural Health Monitoring in Multiscale Composite Materials: Nanoreinforced Epoxy Matrices and Coated 
Fabrics. ..........................................................................................................................................................................................................1633

Moriche, Rocío; Sánchez, María; Prolongo, Silvia G.; Jimenez-Suarez, Alberto; Ureña, Alejandro 
 

Surface Modification of Continuous Fibers with Carbon Nanostructures to Get Self-sensing Capabilities .....................................1640
Jimenez-Suarez, Alberto; Moriche, Rocío; Sánchez, María; Campo, Mónica; Prolongo, Silvia G; Ureña, Alejandro 

 

Structural Damage Localization Using the Modal Interpolation Method .............................................................................................1648
Limongelli, Maria Pina 

 

A Proposal of Mode Shape Estimation Method Using Pseudo-Modal Response : Applied to Steel Bridge in 
Building..........................................................................................................................................................................................................1658

Kim, Doyoung; Shim, Hak Bo; Park, Hyo Seon 
 

Output-only Structural Health Monitoring Based on Mean Shift Clustering for Vibration-based Damage Detection ...................1667
Santos, Adam; Silva, Moisés Felipe; Santos, Reginaldo; Figueiredo, Eloi; Sales, Claudomiro; Costa, João 

 

Structural Damage Detection Using the Estimated Vibration Response ...............................................................................................1677
Zhang, Muyu; Schmidt, Rüdiger; Markert, Bernd 

 

Assessment of Sub-Nyquist Deterministic and Random Data Sampling Techniques for Operational Modal Analysis...................1684
Gkoktsi, Kyriaki; Giaralis, Agathoklis 

 

Modal Tracking with Only a Few of Sensors: Application to a Residential Building ..........................................................................1694
García-Palacios, Jaime Higinio; Soria, José Manuel; Díaz, Iván Muñoz; Tirado-Andrés, Francisco 

 

Embedded Subspace-based Modal Analysis and Uncertainty Quantification on Wireless Sensor Platform PEGASE...................1705
Le Cam, Vincent; Döhler, Michael; Le Pen, Mathieu; Gueguen, Ivan; Mevel, Laurent 

 

On the Use of Second Order Blind Identication for the Characterization of the Environmental Influence on Modal 
Parameter Estimates ....................................................................................................................................................................................1715

Rainieri, Carlo; Gargaro, Danilo; Fabbrocino, Giovanni 
 

A Comparative Study of Frequency-domain Finite Element Updating Approaches Using Different Optimization 
Procedures .....................................................................................................................................................................................................1725

Dong, Xinjun; Wang, Yang 
 

Study of Bridge Structural State Evolution Based on Nonlinear Vibration ..........................................................................................1735
Yang, Jianxi; Zhong, Yonghui; Qian, Lizhang; Shu, Jinqiu 

 

Optimal Frequency Selection for Vibration Based Damage Detection Using Pattern Recognition....................................................1745
Hesser, Daniel Frank; Markert, Bernd 

 

Sensor Placement for Modal Parameter Subset Estimation: A Frequency Response-based Approach ............................................1752
Ulriksen, Martin Dalgaard; Bernal, Dionisio; Damkilde, Lars 

 

Characterization of the Robustness of SHM Imaging Techniques Using the Absolute Error of Localization..................................1762
Moriot, Jérémy; Quaegebeur, Nicolas; Le Duff, Alain; Masson, Patrice 

 

A Linearized Impact Localisation Algorithm for the Health Monitoring of Aerospace Components ...............................................1773
De Simone, Mario Emanuele; Boccardi, Salvatore; Ciampa, Francesco; Meo, Michele 

 

A Novel Self-tuning Method for Lamb Wave Inspection of Plate-like Structures................................................................................1783
Dominguez-Macaya, Ander; Romero, Jon; Vicente, Javier; Iturrospe, Aitzol; Abete, Jose Manuel; Martin De La Escalera, 
Federico; Alcaide, Angel 

 

SHM of Thick Structures via E/M Impedance of Embedded PWAS for Weight Loss Defects ...........................................................1794
Kamas, Tuncay; Tekkalmaz, Mesut 

 

Combination of Frequency Shift and Impedance-based Method for Robust Temperature Sensing Using 
Piezoceramic Devices for SHM ...................................................................................................................................................................1802

Lize, Emmanuel; Hudin, Charles; Guenard, Nicolas; Rebillat, Marc; Mechbal, Nazih; Bolzmacher, Christian 
 

Impact Detection System for Structures During Their Storage and Transport ...................................................................................1812
Aranguren, Gerardo; Ortiz, Javier; Etxaniz, Josu; Murillo, Nieves; Maudes, Jon; Donado, Amaia; Rueda, Enrique; Perez-
Marquez, Ana 

 

A Stamp Size, 40mA, 5 Grams Sensor Node for Impact Detection and Location.................................................................................1821
Testoni, Nicola; De Marchi, Luca; Marzani, Alessandro 

 

A Design Strategy for Highly Directional Piezoelectric Transducers for Lamb Waves Inspections ..................................................1829
De Marchi, Luca; Testoni, Nicola; Marzani, Alessandro 

 

Influence of Delamination and Temperature Conditions on Electromechanical Impedance..............................................................1838
Malinowski, Pawel Henryk; Wandowski, Tomasz; Ostachowicz, Wieslaw Mieczyslaw 

 

About the Effects of Debonding of PWAS on the Wave Propagation and the Electro-Mechanical Impedance 
Spectrum........................................................................................................................................................................................................1847

Mueller, Inka; Shpak, Alisa; Golub, Mikhail V.; Fritzen, Claus-Peter 
 

Damage Detection in Metallic Plate Structures using d36-type Piezoelectric Phased Arrays ..............................................................1857
Wang, Wentao; Lynch, Jerome P.; Li, Hui 

 

Optimization of Energy Harvesting Concepts from Vibration by Piezoelectric Actuator Design. .....................................................1867
Murillo, Nieves; Maudes, Jon; Pérez Márquez, Ana; Ortiz, Javier; Aranguren, Gerardo 

 

Piezo-electric Thick Films for Sensing .......................................................................................................................................................1877
Eaton, Mark Jonathan; Hale, Jack; Pearson, Matthew; Crivelli, Davide; Deligianni, Aikaterini 

 

A Semi-analytical Approach to Design of a Transducer for Selective Wave Generation ....................................................................1886
Packo, Pawel; Gawronski, Mateusz; Miszczynski, Mateusz; Zbyrad, Paulina; Stepinski, Tadeusz; Lis, Jerzy; Uhl, Tadeusz 

 

PWAS Inspection in Materials with Different Properties .......................................................................................................................1894
Dominguez-Macaya, Ander; Iturrospe, Aitzol; Abete, Jose Manuel; Aranguren, Gerardo 

 



Detection of Fatigue Crack Under Temperature Changes Using Stress Waves and Statistical Analysis ..........................................1895
Tang, Jianfei; Yan, Gang; Cai, Chenning 

 

Comparison Study on Migration Methods of GPR Scanning Images for Concrete Inspection ..........................................................1902
Zheng, Haitao; Gan, Tat-Hean; Selcuk, Cem; Cheilakou, Eleni 

 

Some Problems of Diagnosis of Helicopter Mi-24 from the Perspective of Hums System ...................................................................1912
Gebura, Andrzej; Zokowski, Mariusz 

 

Monitoring of a Warren Truss Hangar .....................................................................................................................................................1913
Locklin, Laura; Orellana, Jorge; Akhras, George 

 

A Study of On-line Monitoring and Evaluation Approach for Oil and Gas Pipelines Subsidence Deformation ..............................1922
Ding, Keqin; Tang, Fangxiong; Chen, Li; He, Yaying; Chen, Guang; Yi, Liqi 

 

New Generation of Flexible Risers Equipped with Motion Capture - Morphopipe System................................................................1932
Saguin-Sprynski, Nathalie; Carmona, Mikael; Jouanet, Laurent; Delcroix, Olivier 

 

Modal Testing and System Identification of a Three Story Steel Frame ...............................................................................................1942
Sabamehr, Ardalan; Bagchi, Ashutosh; Trica, Lucia 

 

Vibration-based Anomaly Detection Using FLAC Features for Wind Turbine Condition Monitoring ............................................1952
Ogata, Jun; Murakawa, Masahiro 

 

A Feasibility Analysis For The Development of Novel Aircraft Weight and Balance Monitoring System based on 
Fiber Bragg Grating Sensors Technology .................................................................................................................................................1962

Leone, Marco; Iele, Antonio; Solimeno, Raffaella; Grasso, Carmine; Persiano, Giovanni Vito; Cutolo, Antonello; Consales, 
Marco; Cusano, Andrea 

 

Damage Detection In Composite Landing Gear Component Using Frequency Response Method ....................................................1972
Giordano, Michele; Martone, Alfonso; Breglio, Giovanni; Irace, Andrea; Fienga, Francesco; Mennella, Fabio; Laudati, Armando; 
Petrazzuoli, Luigi 

 

Composite Vessels Health Monitoring: From Academic Studies to Industrial Prototyping ...............................................................1979
Yaacoubi, Slah; Dahmene, Fethi; El Mountassir, Mahjoub 

 

Guided Waves for the Monitoring of Pipelines Zones Under Composite Repairs: From Comprehensive to Pre-
deployment Investigations ...........................................................................................................................................................................1986

Yaacoubi, Slah; El Mountassir, Mahjoub; Dahmene, Fethi 
 

Implementation of Signal Processing Methods in a Structural Health Monitoring (SHM) System Based on 
Ultrasonic Guided Waves for Defect Detection in Different Materials and Structures .......................................................................1993

Galarza, Nekane; Rubio, Benjamin; Díez, Alberto; Boto, Fernando; Gil, Daniel; Rubio, Jokin; Moreno, Eduardo 
 

Application of Kernel Change Detection Method in Eddy Current  Non-destructive Testing............................................................2007
Kermadi, Majda; Moussaoui, Saïd; Taieb Brahimi, Abdelhalim; Feliachi, Mouloud 

 

Comparison of the Performance of Two Different Approaches for Damage Detection on Framed Structures................................2017
Iacovino, Chiara; Ditommaso, Rocco; Limongelli, Maria Pina; Ponzo, Felice Carlo 

 

RFID Sensor Systems Embedded in Concrete – Systematical Investigation of the Transmission Characteristics...........................2027
Bartholmai, Matthias; Strangfeld, Christoph; Müller, Maximilian; Kammermeier, Michael; Johann, S. 

 

Bolt Looseness Detection under Changing Temperature Conditions using Independent Component Analysis...............................2032
Xie, Xueduo; Zhang, Shoucheng; Xiao, Li; Qu, Wenzhong 

 

Vibroacoustic Method in the Context of Technical Assessment of Transmission Gearbox Military Helicopter ..............................2042
Zokowski, Mariusz; Spychala, Jaroslaw; Majewski, Pawel 

 

Statistical Control Methods Applied to Structural Health Monitoring (SHM). The Experience of Infiernillo 0 
Bridge.............................................................................................................................................................................................................2043

García, David; Ramos Gutierrez, Oscar Ramon; Pantaleon, Marcos Jesus 
 

Towards Space Applications of  SHM Technology Relied on EMIS Method........................................................................................2052
Enciu, Daniela; Ursu, Ioan 

 

Influence of Process Parameters on Gauge Factor of CNT-Epoxy Based Strain Sensors ...................................................................2058
Sanchez-Romate, Xoan F.; Sanchez, Maria; Artigas, Joaquin; Jimenez-Suarez, Alberto; Guemes, Alfredo; Urena, Alejandro 

 

Structural Health Monitoring of a Wing Panel Splice Joint Using Acoustic Emission ........................................................................2064
Ružek, Roman; Michalcová, Lenka 

 

Artificial Immune System (AIS) for Damage Detection Under Variable Temperature Conditions ...................................................2072
Anaya, Maribel; Tibaduiza Burgos, Diego Alexander; Pozo, Francesc 

 

Embedded Piezodiagnostics for Online Structural Damage Detection Based on PCA Algorithm .....................................................2081
Camacho, Jhonatan; Ruiz, Magda; Villamizar, Rodolfo; Mujica, Luis; Ariza, Fabian Eduardo 

 

Sensor Fault Detection in a Damage Detection Approach Based on Piezodiagnostics .........................................................................2091
Camacho, Jhonatan; Ruiz, Magda; Villamizar, Rodolfo; Mujica, Luis 

 

Technique for Embedding Fiber Optics in Metallic Structures for Smart Material Applications .....................................................2100
Grandal, Tania; Fraga, Sergio; Zornoza, Ander; Vazquez, Jose Antonio 

 

Assessment of Honeycomb Core Condition in Composite Sandwich Panels by Means of Guided .....................................................2107
Radzienski, Maciej; Kudela, Pawel; Ostachowicz, Wieslaw 

 

Structural Health Monitoring of Wind Turbine Blades using Radar Technology: First Experiments from a 
Laboratory Study .........................................................................................................................................................................................2117

Scholz, Markus; Rediske, Stefan; Nuber, Andreas; Friedmann, Herbert; Moll, Jochen; Arnold, Philip; Krozer, Viktor; Kraemer, 
Peter; Salman, Rahmi; Pozdniakov, Dimitry 

 

Fiber Bragg Grating Sensors for the Measurement of Tendon Strain...................................................................................................2127
Güemes Gonzalez, Amparo; Bernal Mencia, Pablo 

 

Radar-based Mechanical Vibration Sensing for Structural Health Monitoring Applications: A Comparison of 
Radar Transceiver Measurements at 24GHz and 100GHz .....................................................................................................................2128

Moll, Jochen; Krozer, Viktor 
 



Response Comparison of FBG Sensor, Strain Gage, and Piezo-electric Accelerometer in an Aluminum Cantilever 
Beam Shock Load .........................................................................................................................................................................................2134

Fukumoto, Shintaro; Tomio, Nakajima 
 

SHM with EMATs ........................................................................................................................................................................................2140
Cegla, Frederic; Isla-Garcia, Julio; Herdovics, Balint 

 

Towards a New Low Power Low Noise Class B MEMS Accelerometer for Structural Health Monitoring......................................2146
Etter, Pierre; Gonseth, Stephan; Brisson, Raphaël; Rudolf, Felix 

 

VS1000 - Preliminary Datasheet .................................................................................................................................................................2154
N/A 

 

GNSS and Multi-sensor Fusion Technique Applied to an Experimental Model...................................................................................2180
Seabra, Rui Tiago; Magalhaes, Sergio Daniel; Felix, Carlos; Rodrigues, Carlos 

 

Guided Wave-based Inspection Methodology for High Speed Train Hollow Axles .............................................................................2190
Cheng, Li; Ziaja-Sujdak, Aleksandra 

 

Fiber Optic Sensing System for Weighing In Motion (WIM) and Wheel Flat Detection (WFD) in Railways Assets: 
the TWBCS System ......................................................................................................................................................................................2200

Iele, Antonio; Lopez, Valerio; Laudati, Armando; Mazzino, Nadia; Bocchetti, Giovanni; Cusano, Andrea; Cutolo, Antonello 
 

Health Monitoring and Damage Assessment Using a Georadar: Case Studies and Challenges in Cuba ..........................................2210
Chagoyén Méndez, Ernesto Luciano; Ramírez Díaz, Rafael; Claro Duménigo, Alexis; Rodríguez Castellanos, Marja; Elena 
Parnas, Vivian; Aragón, Gregorio; Curbelo Concepción, Denny; Recarey Morfa, Carlos Alexander; Lombart, Geert; Roose, Dirk 

 

MFL Sensing based NDE Technique for Defect Detection of Railroad Track ......................................................................................2220
Kim, Ju-Won; Park, Jooyoung; Yu, Byoung-Joon; Park, Seunghee 

 

Condition Monitoring of a Weak Railway Bridge by Axel Load and Structure Resistance Evaluation............................................2228
Vospernig, Michael; Wagner, Richard; Gasparin, Gerald 

 

A Novel Full Scale Roller Rig Test Bench for SHM Concepts of Railway Vehicles .............................................................................2236
Jung, Henning; Münker, Tobias; Kampmann, Geritt; Rave, Kevin; Fritzen, Claus-Peter; Nelles, Oliver 

 

Detect Rail Crack Acoustic Emission based on Frequency Gaussian ....................................................................................................2246
Liang, Weihai; Chen, Zhi; He, Huo; Qin, Dayong 

 

Detection and Identification of a Damaged Blade Without Stopping the Wind Turbine ....................................................................2251
Tcherniak, Dmitri 

 

Active Vibration-based SHM System: Demonstration on an Operating Vestas V27 Wind Turbine .................................................2260
Tcherniak, Dmitri; Mølgaard, Lasse L. 

 

Optimization of the Return-On-Investment (ROI) based on RAM-LCC Analysis. A Wind Energy Sector Case 
Study. .............................................................................................................................................................................................................2270

Erguido, Asier; Castellano, Eduardo; Gómez, Juan Francisco; Márquez, Adolfo Crespo 
 

Efficient Neuro-Fuzzy Damage Severity Estimation in an Experimental Wind Turbine Blade Using the Fukunaga-
Koontz Transform of Vibration Signal Correlations ...............................................................................................................................2281

Hoell, Simon; Omenzetter, Piotr 
 

Continuous Monitoring of the Structural Condition of the Tower and Supporting Structure of Floating and Static 
Offshore Wind Turbines..............................................................................................................................................................................2291

Angulo, Ángela; Soua, Slim; Kanfoud, Jamil; Gan, Tat-Hean; Herve, Catherine; Lage, Yoann; Soua, Slim; Perrin, Guillaume 
 

Monitoring of Wind Turbine Structures with Concrete-steel Hybrid Tower Design ..........................................................................2301
Botz, Max; Oberländer, Stefan; Raith, Manuel; Grosse, Christian U. 

 

Remaining Useful Life Assessment of Offshore Wind Turbines: Validation of Virtual Sensing on Long Term 
Measurements ...............................................................................................................................................................................................2312

Iliopoulos, Alexandros N.; Weijtjens, Wout; Van Hemelrijck, Danny; Devriendt, Christof 
 

High-dimensional Data Analysis for Early Fault Detection in Wind Turbines.....................................................................................2320
S. Nadimi, Esmaeil; Herp, Jurgen; Blanes-Vidal, Victoria 

 

Damage Localization at Wind Turbine Support Structures Using Sequential Quadratic Programming for Model 
Updating ........................................................................................................................................................................................................2321

Schröder, Karsten; Rolfes, Raimund; Gebhardt, Cristian Guillermo 
 

Corrosion and Fatigue Health Monitoring Systems Appraisal for Offshore Steel Structures ............................................................2331
Denecker, Mélanie Francine Cécile; Gaillet, Laurent; Chataigner, Sylvain; David, Jean-François; Michel, Richard; Falaise, 
Yannick 

 

Wind Turbine Fault Detection Through Principal Component Analysis and Multivariate Statistical Inference ............................2341
Pozo, Francesc; Vidal, Yolanda; Acho, Leonardo 

 

Combining a Vibration-based SHM-Scheme and an Airborne Sound Approach for Damage Detection on Wind 
Turbine Rotor Blades...................................................................................................................................................................................2351

Tsiapoki, Stavroula; Krause, Thomas; Häckell, Moritz Werther; Rolfes, Raimund; Ostermann, Jörn 

 
VOLUME 4 

 
Experimental Validation of Stochastic Subspace Algorithms for Structural Health Monitoring of Offshore Wind 
Turbine Towers and Foundations ..............................................................................................................................................................2361

Kraemer, Peter; Ebert, Carsten; Friedmann, Herbert; Mahowald, Jean; Wölfel, Bernd 
 

Fleet-wise Structural Health Monitoring of (Offshore) Wind Turbine Foundations ...........................................................................2371
Weijtjens, Wout; Noppe, Nymfa; Verbelen, Tim; Devriendt, Christof 

 

Optimization of a Wind Turbine Vibration Based SHM System............................................................................................................2379
Oliveira, Gustavo; Magalhães, Filipe; Cunha, Álvaro; Caetano, Elsa 

 



Influence of Environmental Conditions and Damage on the Modal Properties of a Small Scale Wind Turbine – A 
Case Study .....................................................................................................................................................................................................2389

Fritzen, Claus-Peter; Schmidt, Christoph; Ginsberg, Daniel; Mueller, Inka; Carolus, Thomas; Volkmer, Kevin 
 

Texture Analysis for Wind Turbine Fault Detection................................................................................................................................2399
Mujica, Luis; Ruiz, Magda; Acho, Leonardo; Alférez, Santiago; Tutivén, Christian; Vidal, Yolanda; Rodellar, Jose 

 

Condition Monitoring, Structural Health Monitoring, Population Monitoring – Approach to a Definition of the 
Different Concepts by Means of Practical Examples from the Field of Wind Energy .........................................................................2409

Friedmann, Herbert; Kraemer, Peter 
 

Structural Health Monitoring Tools for Late and End of Life Management of Offshore Wind Turbines. .......................................2420
McGugan, Malcolm; McKirdy, Scott 

 

Damage Detection in Laboratory Scale Model of the Offshore Support Structure Using Two Different 
Measurement Techniques ............................................................................................................................................................................2430

Mieloszyk, Magdalena; Luczak, Marcin; Mucchi, Emiliano; Telega, Janusz; Ostachowicz, Wieslaw 
 

Poly(Acrylic Acid) Coated Gold Nanoparticles for pH Sensing Applications .......................................................................................2440
Brubaker, Cole Dylan; Frecker, Talitha; Njoroge, Ian; Jennings, Kane G.; Adams, Douglas 

 

Structural Health Monitoring of Bonded Joints Using CNT Doped Adhesives ....................................................................................2450
Sanchez-Romate, Xoan F.; Sanchez, Maria; Garcia-Nieto, Carlos; Molinero, Javier; Jimenez-Suarez, Alberto; Guemes, Alfredo; 
Urena, Alejandro 

 

Design of Multifunctional Graphene-Paper Strain Sensors ....................................................................................................................2456
Wang, Long; Loh, Kenneth; Chiang, Wei-Hung 

 

Shear Stress Monitoring of a Single-Lap Joint Using Inkjet-Printed Carbon Nanotube Strain Distribution Sensor......................2466
Zhao, Yingjun; Schagerl, Martin 

 

Damage Monitoring in Symmetric Laminates: An Analytical Model for the Correlation Between the Damage State 
and the Electrical Resistance.......................................................................................................................................................................2476

Zappalorto, Michele; Panozzo, Francesco; Carraro, Paolo Andrea; Quaresimin, Marino 
 

An Analytical and Experimental Study on the Piezoresistive Behaviour of Polymers Doped with Carbon 
Nanotubes ......................................................................................................................................................................................................2484

Panozzo, Francesco; Zappalorto, Michele; Quaresimin, Marino 
 

A Piezoresistive Sensor Based on Carbon Nanotube Yarns ....................................................................................................................2494
Frutos, Sergio; Fernández-Toribio, Juan Carlos; Más, Bartolomé; Ridruejo, Álvaro; Vilatela, Juan José 

 

General Selection Criterion for Time Lag Parameter in Applications of Stochastic Subspace Identification for 
Civil Structures .............................................................................................................................................................................................2505

Wu, Wen-Hwa; Wang, Sheng-Wei; Chen, Chien-Chou; Lai, Gwolong 
 

Damage Diagnosis of Cable-stayed Bridges Based on the Variation of Stay Cable Forces .................................................................2515
Chen, Chien-Chou; Wu, Wen-Hwa; Liu, Chun-Yen 

 

Vibration Based Damage Detection Techniques for Small to Medium Span Bridges: A Review and Case Study ...........................2524
Moughty, John James; Casas, Joan 

 

20 Years of SHM...........................................................................................................................................................................................2534
Inaudi, Daniele 

 

Integrated Modeling and Monitoring of the Medieval Bridge Azzone Visconti ...................................................................................2543
Barazzetti, Luigi; Banfi, Fabrizio; Brumana, Raffaella; Previtali, Mattia; Roncoroni, Fabio 

 

The Potential of the TLS and GPR Methods for the SHM of Masonry Arch Bridges .........................................................................2553
Solla, Mercedes; Riveiro, Belén; Conde, Borja; Arias, Pedro; Lorenzo, Henrique 

 

Effects of Energy Harvesting Potential for Bridge Monitoring over its Life-Cycle..............................................................................2563
Cahill, Paul; Hanley, Ciarán; Mathewson, Alan; Jaksic, Vesna; Pakrashi, Vikram 

 

Economical Assessment of the SHM System of the Rio Papaloapan Bridge .........................................................................................2574
Quintana, Juan Antonio; Carrion, Francisco Javier; Crespo, Saul Enrique; Hernandez, Jorge Alberto; Gasca, Hector Miguel 

 

Data Fusion of Accelerometers with Inclinometers for Reference-free High Fidelity Displacement Estimation .............................2584
Ozdagli, Ali Irmak; Moreu, Fernando; Gomez, Jose; Vemuganti, Shreya; Garg, Piyush 

 

Evaluation of Data-Driven Methods for Damage Detection Under Environmental Effects – Application to a Cable 
Stayed Bridge ................................................................................................................................................................................................2593

Tomé, Emanuel; Pimentel, Mário; Figueiras, Joaquim 
 

Structural Monitoring and Analysis of Bridges for Emergency Response ............................................................................................2603
Kaya, Yavuz; Ventura, Carlos 

 

Development of Site-specific Live Load Models for Bridge Condition Assessment Based on Long-term SHM Data ......................2613
Xia, Yun-Xia; Ni, Yi-Qing 

 

Modal Identification of Bridges Based on Continuous Dynamic Monitoring .......................................................................................2623
Xu, Min; Santos, Luis Oliveira; Vieira, Tiago 

 

Tracking Modal Parameters from Building Seismic Response Measurements ....................................................................................2633
Loh, Chin-Hsiung; Yeh, Nei-Ruey; Chen, Jun-Da; Wu, Tzu-Hsiu 

 

Design Strategy of Structural Health Monitoring System Consisting of Four Sensors for Tall Buildings ........................................2643
Mita, Akira; Hirai, Kenta; Ozawa, Sayuki 

 

Structural Health Monitoring and Vulnerability Assessment of Buildings in Earthquake Prone Areas ..........................................2651
Tyagunov, Sergey; Petryna, Yuri 

 

Structural Health Monitoring of Cultural Heritage Structures:  Applications on Peristyle of Diocletian's Palace in 
Split ................................................................................................................................................................................................................2661

Duvnjak, Ivan; Damjanovic, Domagoj; Krolo, Joško 
 

Study on In-situ Capacitive Sensor for Monitoring Engine Lubricant Oil Debris ...............................................................................2670
Wang, Yishou; Han, Zhibin; Liang, Dong; Qing, Xinlin 

 



Towards a Condition Monitoring Scheme for Combustion Instability Detection and Fuel Blends Performance 
Classification in Gas Turbine Engines Using Pattern Recognition and Advanced Machine Learning..............................................2679

Matthaiou, Ioannis; Khandelwal, Bhupendra; Antoniadou, Ifigeneia 
 

Multidimensional Big Data Processing for Damage Detection in Real Pipelines Using a Smart Pig Tool.........................................2689
Ruiz, Magda; Mujica, Luis; Quintero, Mario; Villamizar, Rodolfo; Alférez, Santiago 

 

Fiber Optic Sensors For Multiparameter Monitoring Of Large Scale Assets.......................................................................................2699
Singer, Johannes M.; Karabacak, Devrez M.; Farnan, Martin; Ibrahim, Selwan K.; Todd, Michael 

 

Embedded Piezodiagnostics for Online Structural Damage Detection Based on PCA Algorithm .....................................................2708
Villamizar, Rodolfo; Mujica, Luis Eduardo; Ruiz, Magda Liliana; Camacho, Jhonatan; Ariza, Fabian 

 

Human SHM - Healing Assessment of an Externally Fixated Fractured Femur..................................................................................2718
Ong, Wern Hann; Salvino, Liming; Russ, Matthias; Chiu, Wingkong; Chiu, Zelia Karmen 

 

Assessing Interface Layer Characteristics of Functionally Graded Material And Biological Tissue Through 
Acoustic Mapping .........................................................................................................................................................................................2727

Ahmad, Rais; James, Steve 
 

Sensors Based on Semi-conductive Strain Gauges for Automated Structural Health Monitoring and Medical 
Applications...................................................................................................................................................................................................2728

Mueller, Robert A; Chelner, Herbert 
 

Combined Empirical and Analytical Virtual Sensing for Full-Field Dynamic Response Estimation ................................................2736
Kullaa, Jyrki 

 

Methods and Tools for Model-based Virtual Sensors Applied to Condition Monitoring ....................................................................2746
Gonzalez, Mikel; Esteban, Ekaitz; Salgado, Oscar; Croes, Jan; Pluymers, Bert; Desmet, Wim 

 

Monitoring and Health Prognosis of Lithium-ion Battery System .........................................................................................................2756
Górny, Piotr; Mróz, Piotr; Uhl, Tadeusz 

 

Sensor Placement Technique Using BaTiO3/Epoxy Resin Piezoelectric Composite Sensors Based on Differential 
Imaging Method for Damage Detection in Structural Health Monitoring ............................................................................................2765

Sridaran Venkat, Ramanan; Bareiro, Oscar; Boller, Christian; Adam, Jens; Taltavull Cazcarra, Adrià 
 

Integration of Non-Destructive Evaluation Based Ultrasonic Simulation (INDEUS) – A Means for Simulation in 
SHM ...............................................................................................................................................................................................................2777

Boller, Christian; Mahapatra, D. Roy; Sridaran Venkat, Ramanan; Balajee Ravi, Nitin; Chakraborty, Nibir; Starke, Peter; Steckel, 
Mirko; Krishnamurthy, Dwarakanath 

 

Ultrasonic Guided Wave Simulation Performance Evaluation for QNDE-SHM Processes ................................................................2786
Ravi, Nitin Balajee; Chakraborty, Nibir; Roy Mahapatra, Debiprosad; Sridaran Venkat, Ramanan; Boller, Christian 

 

A Study on Effectiveness of an SHM Sensor System for Fatigue Damage Inspection .........................................................................2793
Ravi, Nitin Balajee; Chakraborty, Nibir; Steckel, Mirko; Betagiri, Punith; Raghuraman, Padmanaban; Shivamurthy, Rakesh; 
Sridaran Venkat, Ramanan; Roy Mahapatra, Debiprosad; Boller, Christian 

 

Simulation Based Optimization of Sensor Network for SHM of Complex Structures.........................................................................2804
Roy Mahapatra, Debiprosad; Ravi, Nitin Balajee; Chakraborty, Nibir 

 

Simulation of SHM System Solutions Based on Commercial Software Packages ................................................................................2811
Sridaran Venkat, Ramanan; Boller, Christian; Roy Mahapatra, Debiprosad; Ravi, Nitin Balajee; Chakraborty, Nibir; Steckel, 
Mirko; Krishnamurthy, Dwarakanath 

 

On the Use of Unsupervised Response–Only Vibration–Based Damage Detection Methods for a Population of 
Composite Structures ...................................................................................................................................................................................2822

Vamvoudakis-Stefanou, Kyriakos; Sakellariou, John; Fassois, Spilios 
 

Damage Identification in Longitudinally Vibrating Rods Based on Quasi-isospectral Operators .....................................................2832
Turco, Emilio; Bilotta, Antonio; Morassi, Antonino 

 

Predicting Thermal Response for Structural Health Monitoring using Blind Source Separation Method .......................................2841
Zhu, Yanjie; Jesus, André; Laory, Irwanda 

 

Structural Damage Detection and Classification Based on Machine Learning Algorithms ................................................................2853
Tibaduiza Burgos, Diego Alexander; Vitola, Jaime; Anaya, Maribel; Pozo, Francesc 

 

Environmental Effect Compensation for Damage Detection in Structures Using Artificial Neural Networks and 
Chirplet Transform ......................................................................................................................................................................................2863

García-Alonso, Jaime; Fernández-López, Antonio; González-Requena, Ignacio; Güemes, Alfredo 
 

Combining Active Thermograhics and Topological Derivative ..............................................................................................................2874
Vega, Jose M; Perales, Jose Manuel; Rapun, Maria Luisa; Higuera, Maria 

 

Damage Feature Extraction from Measured Lamb Wave Signals Using a Model-based Approach..................................................2884
Dürager, Christian; Boller, Christian; Cornish, Andrew 

 

Data Visualization Approach for Operational Loading Variations of an Aircraft Wing Box using Vibration Based 
Damage Detection .........................................................................................................................................................................................2893

Rahim, Sharafiz Abdul; Manson, Graeme; Worden, Keith 
 

Crack Identification in Non-uniform Bending Vibrating Beams by Minimal Frequency Data..........................................................2903
Morassi, Antonino; Fernandez-Saez, José, Rubio, Lourdes 

 

Validation Testing of an Integrated Process and Structural Health Monitoring System Based on Piezoelectric 
Sensors on a Pax Door Edgemember Made by RTM ...............................................................................................................................2912

Scheerer, Michael; Simon, Zoltan; Marischler, Michael; Roser, Tim; Rittenschober, Bernhard 
 

Acoustic Emission for Assessment of Impact and Lightning Damage to Woven Carbon Fibre Laminates ......................................2922
Crivelli, Davide; Vinestock, Tom; Eaton, Mark; Mitchard, Daniel; Pullin, Rhys 

 

Energy Harvesting for a Self-powered Compact Structural Health Monitoring System Based on Acoustic Emission ...................2932
Crivelli, Davide; Featherston, Carol A; Pullin, Rhys 

 

A Novel Approach of Impact Load Identification for Composite Structures........................................................................................2940
Yan, Gang; Sun, Hao; Buyukozturk 

 



An Experimental Investigation on the Adhesion of Printed Electronics on Fiber Reinforced Composites .......................................2949
Heinrich, Felix Adrian; Lammering, Rolf 

 

Laser Shock a Novel Way to Generate Calibrated Delamination in Composites: Concept and First Results ..................................2957
Ghrib, Meriem; Berthe, Laurent; Rebillat, Marc; Mechbal, Nazih; Guskov, Mikhail; Boustie, Michel; Ecault, Romain 

 

Glass Fibre Composite Elements with Embedded Fibre Bragg Grating Sensors Inspected by Thermography 
Techniques.....................................................................................................................................................................................................2969

Majewska, Katarzyna; Mieloszyk, Magdalena; Ostachowicz, Wieslaw 
 

Glass Fibre Composite Elements with Embedded Fibre Bragg Grating Sensors Inspected by THz Spectroscopy..........................2979
Mieloszyk, Magdalena; Majewska, Katarzyna; Ostachowicz, Wieslaw 

 

Process Induced Strains Monitoring During Multiple Step Fabrication of Thick Composite Cylinders ..........................................2989
Martone, Alfonso; Esposito, Marco; Antonucci, Vincenza; Zarrelli, Mauro; Giordano, Michele 

 

An Optimization Strategy for Best Sensor Placement for Damage Detection and Localization in Complex 
Composite Structures ...................................................................................................................................................................................2999

Sharif Khodaei, Zahra; Aliabadi, M.H. 
 

On-line Monitoring of a Laser Assisted Fiber Placement Process with CFR Thermoplastic Matrix by Using Fiber 
Bragg Gratings..............................................................................................................................................................................................3009

Saenz del Castillo, Diego; Martín, Isabel; Rodriguez-Lence, Fernando; Güemes, Alfredo 
 

Ultrasonic Imaging Using Global Matched Coefficients ..........................................................................................................................3019
Sternini, Simone; Nguyen, Thompson Vu; Lanza di Scalea, Francesco 

 

Accelerated Laser Ultrasonic Scanning using Binary Search .................................................................................................................3024
Park, Byeongjin; Sohn, Hoon; Liu, Peipei 

 

Lamb-Waves for Air-coupled Ultrasonic Testing with one-sided Access ..............................................................................................3034
Hillger, Wolfgang; Ilse, Detlef; Bühling, Lutz 

 

Structural Health Monitoring Ultrasonic System.....................................................................................................................................3042
Aranguren, Gerardo; Etxaniz, Josu; Barrera, Eduardo; Ruiz, Mariano; Olivares, Mikel A.; Taboada, Imara; Urrutia, Aitor; 
Melendez, Raul 

 

Damage Detection on Thin Walled Structures with Single Frequency Excitation and Wavenumber Filtering ...............................3051
Kang, Sehyeok; Flynn, Eric B; Jeon, Jun Young; Park, Gyuhae 

 

Assessment of the Impact of Air Voids on Adhesive Joints in Rotor Blades by Use of NDT and FEA ..............................................3061
Kovacevic, Dragan; Petryna, Yuri; Petronijevic, Mira 

 

Solving Bayesian Multi-parameter Estimation Problems Using the Mechanical Equivalent of Logical Inference ..........................3070
Bolognani, Denise; Cappello, Carlo; Zonta, Daniele 

 

Comprehensive Bayesian Structural Identification Applied to a Scale Aluminium Bridge ................................................................3080
Jesus, Andre Henriques; Zhu, Yanjie; Laory, Irwanda 

 

A Structural Damage Detection Technique Based on Agglomerative Clustering Applied to the Z-24 Bridge .................................3089
Silva, Moisés Felipe; Santos, Adam Dreyton; Santos, Reginaldo Cordeiro; Figueiredo, Eloi João; Sales, Claudomiro de Souza; 
Costa, João Weyl 

 

Uncertainties When Using EVA (Extreme Value Analysis) in SHM......................................................................................................3098
Cegla, Frederic; Benstock, Daniel 

 

Evaluation of the Probability of Failure Using Bayesian Theorem for Real-time Condition Monitoring .........................................3104
Iwasaki, Atsushi 

 

Statistical Damage Localization with Stochastic Load Vectors Using Multiple Mode Sets .................................................................3112
Bhuyan, Md Delwar Hossain; Döhler, Michael; Mevel, Laurent 

 

Statistical Impact-echo Analysis using Bag-of-echoes Model for Concrete Condition Assessment ....................................................3122
Ye, Jiaxing; Kobayashi, Takumi; Iwata, Masaya; Murakawa, Masahiro 

 

Damage Detection of Structures with Detrended Fluctuation and Detrended Cross-Correlation Analyses .....................................3132
Fajri, Haikal; Wang, Ming-ching; Lin, Tzu Kang 

 

Applying Extreme Value Theory for Alarm and Warning Levels Setting Under Variable Operating Conditions..........................3142
Toshkova, Daniela; Lieven, Nicholas; Morrish, Peter; Hutchinson, Paul 

 

GPGPU Implementation of Modal Parameter Tracking by Particle Based Kalman Filter ................................................................3152
Crinière, Antoine; Mevel, Laurent; Dumoulin, Jean; Zghal, Meriem 

 

Author Index 




