
 

 

 

 

 

 ISBN: 978-1-7138-1112-1 

Structural Dynamics 

Orlando, Florida, USA 
6-10 January 2020

Volume 1 of 2 

Papers Presented at the AIAA SciTech Forum and Exposition 
2020 



The contents of this work are copyrighted and additional reproduction in whole or in part 
are expressly prohibited without the prior written permission of the Publisher or 
copyright holder. The resale of the entire proceeding as received from CURRAN is 
permitted. 

For reprint permission, please contact AIAA’s Business Manager, Technical Papers.  
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at  
12700 Sunrise Valley Drive, Suite 200, Reston, VA 20191, USA. 

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. 



TABLE OF CONTENTS 

VOLUME 1 

ADAPTIVE AEROELASTIC WING SHAPING CONTROL I 

DEVELOPMENT OF AN AEROSERVOELASTIC MODEL FOR GUST LOAD ALLEVIATION 

OF THE NASA COMMON RESEARCH MODEL WIND TUNNEL EXPERIMENT ..................................... 1 

Nick B. Cramer, Nhan T. Nguyen 

SIMULATION AND MODELING OF FLOW GENERATED BY GUST GENERATOR IN A 

WIND TUNNEL ................................................................................................................................................ 21 

Nhan T. Nguyen, Juntao Xiong, Nick B. Cramer 

MULTI-OBJECTIVE GUST LOAD ALLEVIATION CONTROL DESIGNS FOR AN 

AEROELASTIC WIND TUNNEL DEMONSTRATION WING ..................................................................... 55 

Michael C. Drew, Kelley E. Hashemi, Nick B. Cramer, Juntao Xiong, Nhan T. Nguyen 

PROGRESS ON GUST LOAD ALLEVIATION WIND TUNNEL EXPERIMENT AND 

AEROSERVOELASTIC MODEL VALIDATION FOR A FLEXIBLE WING WITH VARIABLE 

CAMBER CONTINUOUS TRAILING EDGE FLAP SYSTEM ...................................................................... 72 

Nhan T. Nguyen, Nick B. Cramer, Kelley E. Hashemi, Michael C. Drew, Juntao Xiong, Tyler 

Mundt, Marat Mor, Eli Livne 

STRUCTURAL AND AERODYNAMIC MODELS FOR AEROELASTIC ANALYSIS OF 

CORRUGATED MORPHING WINGS........................................................................................................... 114 

Natsuki Tsushima, Hitoshi Arizono, Kensuke Soneda, Tomohiro Yokozeki, Taro Imamura, 

Weihua Su 

EXPERIMENTAL-COMPUTATIONAL HIGH-SPEED FSI I 

SHOCK WAVE INVESTIGATION OF HIGH SPEED ASPERITY COLLISION WITH FINITE 

ELEMENT MODELING ................................................................................................................................. 136 

Armando DeLeon, Anthony N. Palazotto 

ADAPTIVE AEROELASTIC WING SHAPING CONTROL II 

BOX WING AND INDUCED DRAG: COMPRESSIBILITY EFFECT IN SUBSONIC AND 

TRANSONIC REGIMES ................................................................................................................................. 156 

Lorenzo Russo, Renato Tognaccini, Luciano Demasi 

OPTIMAL AIRCRAFT CONTROL SURFACE LAYOUTS FOR MANEUVER AND GUST 

LOAD ALLEVIATION ................................................................................................................................... 186 

Bret Stanford 

COMPUTATIONAL ARCHITECTURE BASED ON MURAKAMI'S ZIG-ZAG FUNCTION 

FOR THE GEOMETRICALLY NONLINEAR ANALYSIS OF VARIABLE ANGLE TOW 

LAMINATES ................................................................................................................................................... 196 

Enrico Santarpia, Luciano Demasi 



AERO-STRUCTURAL ANALYSIS OF CORRUGATED MORPHING WING WITH 

SPANWISE CAMBER CHANGE ................................................................................................................... 223 

Kensuke Soneda, Tomohiro Yokozeki, Taro Imamura, Natsuki Tsushima 

JIG TWIST OPTIMIZATION OF MACH 0.745 TRANSONIC TRUSS BRACED WING 

AIRCRAFT AND HIGH-FIDELITY CFD VALIDATION ............................................................................ 232 

Juntao Xiong, Jason A. Fugate, Nhan T. Nguyen 

VISCOUS EXTENSION OF THE UNSTEADY VORTEX LATTICE METHOD ........................................ 254 

Amir S. Rezaei, Carlos R. dos Santos, Haitham E. Taha 

STRUCTURAL DYNAMICS OF BEAMS AND PLATES 

BUCKLING AND VIBRATIONS OF PERIODICALLY SUPPORTED NON-PRISMATIC 

COLUMNS USING AN INTEGRAL EQUATION APPROACH .................................................................. 265 

Jitish Miglani, Rakesh K. Kapania 

FREE VIBRATION OF THICK LAMINATED QUADRILATERAL PLATES USING TSNDT ................. 287 

Berkan Alanbay, Rakesh K. Kapania, Romesh C. Batra 

A BEAM-TENDON SYSTEM WITH AN ECCENTRICALLY MOUNTED TENDON: 

PARAMETRIC STUDIES ............................................................................................................................... 309 

Vaclav Ondra, Brano Titurus, Benjamin Woods 

MODELING NONLINEAR UNSTEADY AEROELASTIC CHARACTERISTICS OF 

CANTILEVERED BEAMS WITH PIEZOELECTRIC COUPLING ............................................................. 324 

Carlos R. Santos, Douglas R. Pacheco, Mohamed Y. Zakaria, Haitham E. Taha 

STRUCTURAL HEALTH MONITORING AND PROGNOSIS 

HEALTH MONITORING OF AEROSPACE STRUCTURES VIA DYNAMIC STRAIN 

MEASUREMENTS: AN EXPERIMENTAL DEMONSTRATION ............................................................... 333 

Benjamin L. Martins, John B. Kosmatka 

ON THE APPLICATION OF A LONG-SHORT-TERM MEMORY DEEP LEARNING 

ARCHITECTURE FOR AIRCRAFT TRANSONIC BUFFET LOADS MONITORING .............................. 352 

Michael J. Candon, Marco Esposito, Oleg Levinski, Nishit Joseph, Stephan Koschel, Robert 

Carrese, Pier Marzocca 

PEAK FINDING WITHIN SPECTRAL DATA FROM AN AIRCRAFT T-TAIL USING A 

BLACK-BOX VARIATIONAL BAYESIAN APPROACH ........................................................................... 369 

Prasad Cheema, Gareth A. Vio 

HIGH-SPEED FLUID-STRUCTURE INTERACTION 

IMPACT OF HIGH-TEMPERATURE EFFECTS ON THE AEROTHERMOELASTIC 

BEHAVIOR OF COMPOSITE SKIN PANELS IN HYPERSONIC FLOW .................................................. 382 

Aravinth Sadagopan, Daning Huang, Kyle M. Hanquist 

COMPUTATIONAL FRAMEWORK FOR INVESTIGATION OF SHOCK-BOUNDARY 

LAYER INTERACTION WITH FLEXIBLE PANELS .................................................................................. 399 

Avery Schemmel, Eric Collins, Shanti Bhushan, Manav Bhatia 



PARAMETRIC FLUID-STRUCTURAL INTERACTION REDUCED ORDER MODELS IN 

CONTINUOUS TIME DOMAIN FOR AEROELASTIC ANALYSIS OF HIGH-SPEED 

VEHICLES ....................................................................................................................................................... 428 

Hongjun Song, Yi Wang, Kapil Pant 

NONLINEAR MULTIBAY PANEL FLUTTER EVALUATION OF COMPOSITE LAMINATES 

WITH CURVILINEAR FIBERS ..................................................................................................................... 445 

Thiago A. Guimarães, Domingos Rade, Carlos E. Cesnik, Flavio D. Marques 

ROTORCRAFT DYNAMICS 

AEROELASTIC STABILITY ANALYSIS OF COAXIAL ROTORS USING VISCOUS 

VORTEX PARTICLE METHOD .................................................................................................................... 457 

Puneet Singh, Peretz P. Friedmann 

DAMPING OF A LAMINATED CARBON/EPOXY BEAM WITH CARBON NANOTUBE 

INTERLAYERS ............................................................................................................................................... 481 

Keerti Prakash, Edward C. Smith, Charles Bakis 

DESIGN, MODELING, AND TESTING OF A FLUIDIC FLEXIBLE MATRIX COMPOSITE 

DAMPED ABSORBER PROTOTYPE FOR STIFF-INPLANE HINGELESS ROTORCRAFT 

BLADES .......................................................................................................................................................... 499 

Michael J. Trowbridge, Christopher D. Rahn, Edward C. Smith 

ADVANCED ON-BLADE CONTROL FOR VIBRATION REDUCTION OF THE EC-145 

HELICOPTER: ROBUST PRINCIPAL COMPONENTS VS H-INFINITY .................................................. 511 

Hao Yang, Jahaz Alotaibi, Rafael Morales-Viviescas 

AIRCRAFT LOAD ALLEVIATION 

IMPACT OF CONTROL-SURFACE FLEXIBILITY ON THE DYNAMIC RESPONSE OF 

FLEXIBLE AIRCRAFT .................................................................................................................................. 537 

Divya Sanghi, Cristina Riso, Carlos E. Cesnik, Fabio Vetrano 

CONTROL ALLOCATION FOR MANEUVER AND GUST LOAD ALLEVIATION OF 

FLEXIBLE AIRCRAFT .................................................................................................................................. 557 

John H. Hansen, Molong Duan, Ilya Kolmanovsky, Carlos E. Cesnik 

REALISTIC TURBULENCE EFFECTS IN LOW ALTITUDE DYNAMICS OF VERY 

FLEXIBLE AIRCRAFT .................................................................................................................................. 574 

Alfonso Del Carre, Georgios Deskos, Rafael Palacios 

ANALYSIS OF CONTROL SURFACE CONFIGURATIONS FOR AERODYNAMIC LOAD 

ALLEVIATION ............................................................................................................................................... 592 

Caroline D. Schlemmer, Lina Dehmlow, Flávio José Silvestre 

FLIGHT DYNAMICS OF HIGHLY FLEXIBLE AIRCRAFT 

PROJECTION-BASED MODEL ORDER REDUCTION FOR FLIGHT DYNAMICS AND 

MODEL PREDICTIVE CONTROL ................................................................................................................ 609 

Andrew R. McClellan, Joseph Lorenzetti, Marco Pavone, Charbel Farhat 



PARAMETRIC ROLL MANEUVERABILITY ANALYSIS OF A HIGH-ASPECT-RATIO-

WING CIVIL TRANSPORT AIRCRAFT ....................................................................................................... 624 

Cristina Riso, Divya Sanghi, Carlos E. Cesnik, Fabio Vetrano, Patrick Teufel 

VOLUME 2 

MODAL-BASED NONLINEAR ESTIMATION AND CONTROL FOR HIGHLY FLEXIBLE 

AEROELASTIC SYSTEMS ............................................................................................................................ 647 

Marc Artola, Norberto Goizueta, Andrew Wynn, Rafael Palacios 

STRUCTURAL DYNAMIC TESTING AND CORRELATION METHODS 

DESIGN OF A NEW EXPERIMENTAL FACILITY TO INVESTIGATE THE VIBRATORY 

CHARACTERISTICS OF BLADED DISKS AT OPERATIONAL SPEED .................................................. 670 

Kiran D'Souza, Eric Kurstak, Kyle Ruff, Michael Dunn 

EXPERIMENTAL INVESTIGATION OF MISTUNING AND DAMPING CHARACTERISTICS 

OF A BLADED DISK AT OPERATIONAL SPEED UNDER SYNCHRONOUS VIBRATION ................. 684 

Eric Kurstak, Kiran D'Souza 

MODAL PROPELLANT GAUGING: SPECTRAL DENSITY METHOD .................................................... 700 

Kevin M. Crosby, Rudy Werlink, Eric Hurlbert 

CHALLENGES OF COUPLING EFFECTIVE MASSES AND SHAKER MODELS FOR 

VIRTUAL SHAKER TESTING ...................................................................................................................... 712 

Giuliano Coppotelli, Davide Mastrodicasa, Steffen Waimer, Emilio Di Lorenzo, Bart Peeters, 

Umberto Musella, Mariano Alvarez Blanco 

REDUCTION METHOD BASED STRUCTURAL MODEL UPDATING METHOD VIA 

NEURAL NETWORKS ................................................................................................................................... 729 

Heejun Sung, Seongmin Chang, Maenghyo Cho 

NUMERICAL TECHNIQUES FOR FLUID-STRUCTURE INTERACTION 

METHODOLOGY FOR NUMERICALLY STABILIZING A HARMONIC BALANCE BASED 

AEROELASTIC SOLUTION APPROACH .................................................................................................... 739 

Jeffrey Thomas, Earl H. Dowell 

A MONTE CARLO SIMULATION METHOD FOR NON-RANDOM LIMIT CYCLE 

OSCILLATION ................................................................................................................................................ 754 

Tyler Lyman, Natallia Urieva, Leslie Montes Lucano, Zahra Sotoudeh 

A LOW-ORDER FREQUENCY-BASED EXPLORATION OF VIBRATION LOCALIZATION 

WITH ENGINE-ORDER EXCITATION ........................................................................................................ 778 

Andres M. Rodriguez, Jeffrey L. Kauffman 

DEVELOPMENT AND VALIDATION OF A HIGH-FIDELITY AERO-THERMO-ELASTIC 

ANALYSIS CAPABILITY .............................................................................................................................. 789 

Soudeh Kamali, Dimitri J. Mavriplis, Evan M. Anderson 

CORRELATION STUDIES OF GEOMETRICALLY NONLINEAR AEROELASTIC 

FORMULATIONS WITH BEAM AND SHELL ELEMENTS ...................................................................... 823 

Yanxin Huang, Natsuki Tsushima, Hitoshi Arizono, Tomohiro Yokozeki, Weihua Su 



SLOSHING ROMS FOR FLUID-STRUCTURE INTERACTIONS IN AEROSPACE 

APPLICATIONS .............................................................................................................................................. 837 

Franco Mastroddi, Francesco Saltari, Alessandro Traini, Alberto Barile, Francesco 

Gambioli 

MDO/SA WITH AEROELASTICITY/FSI II 

MULTI-FIDELITY DESIGN OF AN AEROELASTICALLY TAILORED COMPOSITE WING 

FOR DYNAMIC WIND-TUNNEL TESTING ................................................................................................ 853 

Francesco Mario Antonio Mitrotta, Darwin Rajpal, Jurij Sodja, Roeland De Breuker 

AEROSEROVELASTICITY 

DISCRETE TIME STATE-SPACE AEROSERVOELASTIC MODELING USING FUN3D ....................... 879 

Zhicun Wang, Darius Sarhaddi, Ping-Chih Chen 

AEROSERVOELASTIC RESPONSE AND STABILITY FRAMEWORK WITH 

COMPUTATIONAL AERODYNAMICS ....................................................................................................... 902 

Moti Karpel, Martin Weiss, Jesus Barrera Rodriguez, Emilio Santos Fernandez, Felix 

Arevalo, Hector Climent Mañez 

EVALUATING POWER REQUIREMENTS OF ELECTRO-HYDRAULIC ACTUATORS FOR 

ACTIVE AEROSERVOELASTIC CONTROL .............................................................................................. 917 

Danielle S. Oliver, Kumar V. Singh 

NONLINEAR AEROSERVOELASTIC CONTROL IN THE PRESENCE OF UNCERTAINTY ................ 936 

Nicolò D'Amico, Liam J. Adamson, Sebastiano Fichera, Paolo Paoletti, Giacomo Innocenti, 

John E. Mottershead 

ACTIVE FLUTTER SUPPRESSION ANALYSIS AND WIND TUNNEL STUDIES OF A 

COMMERCIAL TRANSPORT CONFIGURATION ..................................................................................... 958 

Luca Marchetti, Alessandro De Gaspari, Luca Riccobene, Francesco Toffol, Federico Fonte, 

Sergio Ricci, Paolo Mantegazza, Eli Livne, Kimberly A. Hinson 

MULTIBODY DYNAMICS APPLICATIONS 

DEPLOYABLE WING MODEL USING ANCF AND UVLM: MULTIBODY DYNAMIC 

SIMULATION AND WIND TUNNEL EXPERIMENT ................................................................................. 975 

Keisuke Otsuka, Yinan Wang, Koji Fujita, Hiroki Nagai, Kanjuro Makihara 

REFINEMENTS TO THE MSC/ADAMS MODEL OF THE SKYCRANE EVENT FOR THE 

MARS 2020 ROVER ..................................................................................................................................... 1003 

George Antoun, Reza Nayeri, Chia-Yen Peng, Shyh-Shiuh Lih 

MULTIBODY DYNAMICS SIMULATIONS OF DISTRIBUTED ELECTRIC PROPELLERS OF 

X-57 AIRCRAFT ........................................................................................................................................... 1017 

Kyle J. Nelson, Jinwei Shen 

THE USE OF AN INERTER IN AN AIRCRAFT LANDING GEAR SUSPENSION FOR 

IMPROVED PASSENGER AND CREW COMFORT AT TOUCHDOWN ................................................ 1025 

Terrin A. Stachiw, Fidel Khouli, Robert G. Langlois, Fred F. Afagh 



EXPERIMENTAL STRUCTURAL DYNAMICS 

MULTIPLE SHAKER PLACEMENT FOR GROUND VIBRATION TEST OF X-59 AIRCRAFT 

USING TOPOLOGY OPTIMIZATION ........................................................................................................ 1041 

Chan-gi Pak 

GROUND VIBRATION TESTING ON VERY FLEXIBLE AIRCRAFT .................................................... 1085 

Bilal Sharqi, Carlos E. Cesnik 

INVERSE METHODS FOR IDENTIFYING PRESSURE LOADING VEHICLES USING 

STRUCTURAL RESPONSE ......................................................................................................................... 1110 

Peter Coffin, Carlie Dennard, Julie Pham 

ON THE OPERATIONAL MODAL ANALYSIS TECHNIQUES FOR THE ESTIMATE OF 

MODAL PARAMETERS OF AIRCRAFT STRUCTURES DURING FLYING VIBRATION 

TESTS ............................................................................................................................................................ 1132 

Jacopo Valentino Covioli, Giuliano Coppotelli 

ON THE OPERATIONAL MODAL ANALYSIS APPLIED TO LINEAR TIME PERIODICAL 

SYSTEMS ...................................................................................................................................................... 1159 

Giuliano Coppotelli, Massimiliano Deon, Ilmar Santos 

AEROELASTICITY: LIMIT CYCLE OSCILLATIONS 

ZEUS APPLICATION FOR F-16 LIMIT-CYCLE-OSCILLATION PREDICTION ................................... 1177 

Rui Cheng, Robert L. Spinetti, James Dubben, Sergey Kernazhitskiy 

LIMIT CYCLE OSCILLATIONS OF CANTILEVER RECTANGULAR DESIGNED USING 

TOPOLOGY OPTIMISATION ..................................................................................................................... 1193 

David J. Munk, Dylan Dooner, Gareth A. Vio, Nicholas F. Giannelis, Adam J. Murray, 

Grigorios Dimitriadis 

AEROELASTIC TESTING FOR FREEPLAY INDUCED LIMIT CYCLES OF FLEXIBLE 

WING-AILERON SYSTEM .......................................................................................................................... 1215 

Xufei He, Zhitao Song, Zhigang Wu, Fengrui Liu 

STRUCTURAL DYNAMICS 

ACTIVE VIBRATION SUPPRESSION CONTROL FOR MULTIPLE MECHANICAL 

COOLERS ON BOARD OBSERVATION SATELLITES ........................................................................... 1224 

Shuhei Shigeto, Shinji Mitani, Nobutaka Bando, Tatsuaki Hashimoto 

MODELING PYROSHOCK ATTENUATION IN SPACE STRUCTURES ................................................ 1233 

Vit Babuska, Daniel Lee 

DATA-DRIVEN MODEL REDUCTION FOR MEMBRANE SPACE STRUCTURE ............................... 1250 

Takafumi Umezawa 

AEROELASTICITY I 

A DATABASE OF FLUTTER CHARACTERISTICS FOR SIMPLE LOW AND MEDIUM 

ASPECT RATIO WINGS AT LOW SPEEDS .............................................................................................. 1257 

Elena De Oro Fernandez, Thomas Andrianne, Grigorios Dimitriadis 



ENHANCED DYNAMIC VIBRATION ABSORBER FOR FLUTTER CONTROL .................................. 1268 

Mohammed  Kassem, Zhichun Yang, Yingsong Gu, Wei Wang 

AEROELASTICITY II 

MODE SWITCHING PHENOMENON ON VARIABLE CANT ANGLE WINGLETTED WINGS ......... 1278 

Jose M. Mondragon, James E. Hubbard 

TIME MARCHING AEROELASTICITY MODELING AND VALIDATION STUDY FOR 

PLATES WITH AND WITHOUT HOLE ..................................................................................................... 1284 

Hongjun Ran, Tim Wray, Simon Yang, Hong Q. Yang 

ANALYZING THE DYNAMIC BEHAVIOR OF A HIGH ASPECT RATIO WING 

INCORPORATING A FOLDING WINGTIP ............................................................................................... 1298 

Ronald C. Cheung, Djamel Rezgui, Jonathan E. Cooper, Thomas Wilson 

Author Index 

 




