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Chung-Yue WANG*, Jopan SHENG, Chih-Jung HUANG, Ming-Hong CHEN (National 
Central University)  
 
A fluid-particle simulation for two-phase granular flow.....565 
Li-Pen WANG, Ying-Pao LIAO, Chuin-Shan CHEN*, Fu-Ling YANG, Shang-Hsien HSIEH 
(National Taiwan University)  
 
Discrete element simulation of a collision-rich solid-liquid flow using a liquid-modified 
contact model.....569 
Fu-Ling YANG*, Wei-Tze CHANG, Shang-Hsien HSIEH, Chuin-Shan CHEN (National 
Taiwan University)  
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Multiphysics Simulation Environments for Shell and 
Spatial Structures 
 
Session Organizers:  Fehmi CIRAK (University of Cambridge), Ekkehard RAMM (Stuttgart 
University)  
 
Keynote Lecture 
Advanced approaches for fluid-shell interaction.....574 
Wolfgang A. WALL*, Axel GERSTENBERGER, Ursula M. MAYER, Ulrich KÜTTLER (TU 
Munich) 
 
Numerical simulation of fluid-structure interaction for wind-induced dynamic response of the 
3rd Jinan Yellow River cable-stayed bridge.....578  
Qi-Lin ZHANG*, Zhen-Hua LIU (Tongji University), Ying ZHOU (Shandong University) 
 
A consistent finite element approximation for piezoelectric shell structures.....582 
Dieter LEGNER*, Sven KLINKEL, Werner WAGNER (University of Karlsruhe) 
 
Vibration analysis of thin-walled – gas or fluid filled – structures including the effect of the 
inflation/filling process.....586 
Karl SCHWEIZERHOF*, Marc HAßLER (University of Karlsruhe) 
 
Thin-walled structures interacting with incompressible flows.....590 
Ekkehard RAMM*,  Malte VON SCHEVEN (University of Stuttgart), Christiane FÖRSTER, 
Wolfgang A. WALL (TU Munich) 

 
Full SPH modeling of the dynamic failure of shells filled with a fluid.....594 
Alain COMBESCURE* (LaMCoS), Farid ABED MERAIM (LPMM), Bertrand MAUREL 
(LaMCoS) 
 
Fluid-shell coupled simulation of supersonic disk-gap-band parachutes.....598 
 Konstantinos KARAGIOZIS, Ramji KAMAKOTI, Carlos PANTANO (University of Illinois at 
Urbana-Champaign), Fehmi CIRAK* (University of Cambridge) 
 
Strongly coupled approach for the treatment of the fluid-structure interaction problems 
involving highly deformable solids and shells.....599 
Riccardo ROSSI*, P. RYZHAKOV, Eugenio OÑATE (CINME, UPC) 
 
Numerical simulation of fluid-structure interaction for wind-induced dynamic response of 
cylindrical steel tanks with a dome roof.....602  
Qi-Lin ZHANG*, Zhen-Hua LIU (Tongji University), Ying ZHOU (Shandong University) 
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Nano- and Micro-scale Structures 

 
Session Organizers: Slava KRYLOV (Tel Aviv Univ.), Alan ZEHNDER (Cornell Univ.) 
 
Plenary Lecture 
Nanomechanical resonators and nanofluidic systems.....607 
Harold G. CRAIGHEAD (Cornell University) 
 
Keynote Lecture 
An atomistic-continuum elastic rod model of carbon nanotubes.....608  
Karthick CHANDRASEKER, Subrata MUKHERJEE* (Cornell University) 
 
A novel shift-loaded blister test to characterize the multi-scale mechanical properties and 
adhesion-delamination behaviors of biomembranes.....612  
Scott E. JULIEN (Northeastern University), Kuo-Kang LIU (Keele University), Kai-tak 
WAN* (Northeastern University), 
 
Hybrid sensing procedure for mass and position detection with nano and macro resonant 
cantilevers.....616 
Nicolae LOBONTIU* (University of Alaska Anchorage), Iulian LUPEA, Rob ILIC, Harold G. 
CRAIGHEAD (Cornell University) 
 
Stability analysis of a curved microbeam actuated by a distributed electrostatic force.....620  
Slava KRYLOV* (Tel Aviv University), Bojan R. ILIC (Cornell University), David 
SCHREIBER, Shimon SERETENSKY (Tel Aviv University), Harold G. CRAIGHEAD 
(Cornell University) 
 
Keynote Lecture 
On the accuracy of compliant mechanical MEMS/NEMS lumped-parameter modeling.....624 
Nicolae LOBONTIU (University of Alaska Anchorage) 
 
The response of a cantilever microbeam with a plate attached to its tip to mechanical shock.....627 
Hassen OUAKAD (Binghamton University), Haider N. ARAFAT (Cessna Aircraft Company), 
Mohammad I. YOUNIS* (Binghamton University) 
 
Switch triggered by mass threshold.....631 
Mohammad I. YOUNIS*, Fadi M. AL SALEEM (Binghamton University) 

 
Adhesion of freestanding beams and its application to micro- and nano-structures.....635 
Kai-tak WAN (Northeastern University) 
 
Modeling and dynamics of coupled dome-shaped micromechanical oscillators.....639  
Tuhin SAHAI,  Alan ZEHNDER* (Cornell University)  
 
Fully Lagrangian dynamics of thin MEMS beam.....646 
Ranajay GHOSH*, Subrata MUKHERJEE (Cornell University) 
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New Advances in Topology Optimization 
 
Session Organizers:  Gláucio H. PAULINO (UIUC), Emílio SILVA (University of São 
Paulo)  
 
Keynote Lecture 
Topology optimization with adaptive mesh refinement.....651 
Eric DE STURLER* (Virginia Tech), Gláucio H. PAULINO, Shun WANG (University of 
Illinois at Urbana-Champaign) 
 
Strategies for computational efficiency in continuum structural topology optimization of 
sparse 3D systems.....655 
Colby C. SWAN*, Salam F. RAHMATALLA (University of Iowa)  
 
Wachpress elements for topology optimization.....658 
Cameron TALISCHI*, Gláucio H. PAULINO, Chau H. LE (University of Illinois at Urbana-
Champaign)  
 
Topology optimization technique considering both static and dynamic characteristics of the 
structures.....662 
S. J. LEE*, J. E. BAE (Gyeongsang National University)  
 
Keynote Lecture 
Topology optimization method utilizing iterative solvers with subspace recycling applied to 
high-resolution electrical impedance tomography.....666 
Luís Augusto Motta MELLO*, Emílio Carlos Nelli SILVA (University of São Paulo), Eric DE 
STURLER (Virginia Tech), Gláucio H. PAULINO (University of Illinois at Urbana-
Champaign) 
 
Topology optimization considering fabrication errors and length scale constraints.....670 
James K. GUEST (Johns Hopkins University)  
 
A simple and effective inverse projection scheme for void distribution control in topology 
optimization.....674  
Gláucio H. PAULINO* (University of Illinois at Urbana-Champaign), Sylvia ALMEIDA 
(Universidade Federal de Goiás), Emílio Carlos Nelli SILVA (University of São Paulo) 
 
Design of dynamic laminate piezoelectric sensors and actuators using topology optimization.....678  
Paulo Henrique NAKASONE*, Emílio Carlos Nelli SILVA (University of São Paulo)  
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New Optimization Techniques  
 
Session Organizers:  Andrew BORGART, Edgar STACH  
 
Computational structural form finding and optimization of pneumatic structures.....683 
Andrew BORGART* (TU Delft), Edgar STACH (University of Tennessee)  
 
Responsive building envelopes: Optimization for environmental impact.....687 
Patrick TEUFFEL (University of Leeds)  
 
Using evolutionary computation to explore geometry and topology without ground structures.....691 
Peter VON BUELOW (University of Michigan) 
 
Structural morphology and self-organization.....696 
Edgar STACH (University of Tennessee) 
   
Feasibility of free-forms.....700 
Ivan MARKOV (The Chinese University of Hong Kong) 
 
From nanostructure to mega stadiums.....704  
Gordana JAKIMOVSKA (Kohn Pederson Fox Associates) 
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Numerical Simulation of Biological Structures 
 
Session Organizer: Wilkins AQUINO (Cornell University) 
 
Keynote Lecture 
Computational modeling of glucose distribution in hollow fiber membrane bioreactors.....709 
G.U. UNIKRISHNAN, V.U. UNIKRISHNAN, J.N. REDDY* (Texas A&M University) 
 
Characterization of viscoelastic properties of cylindrical vessels using the velocity response 
produced by an impulsive force.....710 
Daniel E. ROSARIO, Wilkins AQUINO* (Cornell University) 
 
Solid versus membrane finite elements in analysis of the mitral valve: A case study.....714  
Victorien PROT*, Bjorn SKALLERUD (Norwegian University of Science and Technology)  
 
An inverse problem approach for elasticity imaging through vibroacoustics.....718 
Miguel  AGUILO, Wilkins AQUINO* (Cornell University) 
 
Proper orthogonal decomposition model reduction for inverse problems in acoustic-structure 
interaction.....722 
John C. BRIGHAM, Wilkins AQUINO* (Cornell University) 
 
Shell analysis of elliptical guard cells in higher plants: A review.....723 
J. Robert COOKE*, Richard RAND (Cornell University), Herbert MANG (TU Vienna), Josse 
DeBAERDEMAEKER (Katholieke Universiteit Leuven), Jae Young LEE (Chonbuk National 
University) 
 
In vivo ultrasound bone property determination through inverse finite element modeling.....727 
Mija HUBLER*, Wilkins AQUINO, Christopher EARLS (Cornell University) 
 
Finite element analyses of palm leaf petiole-sheath junctions in simple bending and twisting 
and in dynamic (oscillatory) flexure.....731 
Karl NIKLAS*, J. Robert COOKE (Cornell University), Jae Young LEE (Chonbuk National 
University) 
 
Modeling pipette aspiration of biological membranes.....735 
Philip BUSKOHL (Cornell University)  
 
A new model for nucleation in two-phase lipid bilayer membrane vesicles.....739  
Sanjay DHARMAVARAM*, Timothy HEALEY (Cornell University) 
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Plenary Lectures (Alphabetical by Speaker) 
  
Each Lecture is associated with a Session.  Each Lecture may be accessed from this 
section or from the Associated Session.  
 
 
 
 
Modeling of shells with three-dimensional finite elements.....741 
Manfred BISCHOFF (University of Stuttgart) 
Associated Session: 3D Modeling of Thin-Walled Structures 
 
Nanomechanical resonators and nanofluidic systems.....745 
Harold G. CRAIGHEAD (Cornell University) 
Associated Session: Nano- and Micro-scale Structures 
 
Analysis and design of materials and structures for attenuating vibration and acoustic 
response.....746 
Gregory M. HULBERT, E. M. DEDE, C. YILMAZ, Z.-D. MA, Noboru KIKUCHI (University 
of Michigan) 
Associated Session: Dynamic Analysis of Spatial Structures 
    
Large shell structures for power generation technologies.....750 
Wilfried B. KRÄTZIG (Ruhr-University Bochum), Reinhard HARTE (University of 
Wuppertal), Ralf WÖRMANN (Krätzig & Partner) 
Associated Session: Spanning Between Theory and Practice 
    
Answers to three not quite straightforward questions in structural stability.....754 
Andreas STEINBOECK, Gerhard HOEFINGER, Xin JIA, Herbert A. MANG (Technical 
University of Vienna) 
Associated Session: Structural Stability 
 
Computational morphogenesis: Its current state and possibility for the future.....758 
Hiroshi OHMORI (Nagoya University) 
Associated Session: Computational Morphogenesis 
   
Folding and deployment of stored-energy composite structures.....762 
Sergio PELLEGRINO (California Institute of Technology) 
Associated Session: Deployable Structures and Biological Morphology 
 
Rigid mechanics and its role in nonlinear structural analysis.....763 
Yeong Bin YANG (National Taiwan University) 
Associated Session: Innovative Analysis Topics 
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Spanning Between Theory and Practice 
 
Session Organizer: Hiroki TAMAI (Illinois Institute of Technology) 
 
Plenary Lecture 
Large shell structures for power generation technologies.....768 
Wilfried B. KRÄTZIG (Ruhr-University Bochum), Reinhard HARTE (University of 
Wuppertal), Ralf WÖRMANN (Krätzig & Partner) 
 
Keynote Lecture 
Numerical tools in structure optimization.....772  
William BAKER, Alessandro BEGHINI*, Juan CARRION, Aaron MAZEIKA, Arkadiusz 
MAZUREK (Skidmore, Owings & Merrill LLP) 
 
Design process, detailing and examples of non-traditional structures.....776 
Christian STUTZKI*, Hiroki TAMAI, Joshua BUCKHOLT (Illinois Institute of Technology) 
 
Opportunities and risks with free-form design.....780 
Hans SCHOBER*, Stefan JUSTIZ, Kai KUERSCHNER (Schlaich Bergermann and Partner 
LP) 
 
Novel space frame system based on Golden Ratio, 5-fold symmetry, and the fractal 
HyperFrame system.....784 
Chris KLING*, Hiroki TAMAI, Nicola D’SOUZA (Aurodyn, Inc.) 
 
Determination of warping deformation limits for insulating glass units in cable net facades.....788 
Hiroki TAMAI*, Chris STUTZKI, Joshua BUCKHOLT, Mathew WEGLARZ (Stutzki 
Engineering, Inc.) 
 
Optimal design of unitized structures with curvilinear stiffeners.....792  
Rakesh K. KAPANIA*, Pankaj JOSHI, Manav BHATIA, Thi DANG (VPI&SU) 
 
Buckling analysis of Wuhan Railway Station.....796  
Rongwei TANG*, Pengfei ZHAO, Yong TAO, Guohua PAN, Jihong QIAN, Yixin DU (China 
Academy of Building Research) 
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Structural Morphology  
 
Shape and size optimization of shell structures with variable thickness.....801  
Saartje ARNOUT*, David DOOMS, Guido DE ROECK (K. U. Leuven) 
  
Topological representation of natural and man-made structural forms.....805  
Waldemar BOBER, Romuald TARCZEWSKI* (Wroclaw University of Technology) 
  
The polyhedric configurations in spatial structures.....809  
Dimitra TZOURMAKLIOTOU (Democritus University of Thrace) 
  
Analytical and computational form-finding.....814  
David M. COOPER (independent) 
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Structural Stability 
 
Session Organizer: Herbert MANG (Technical University of Vienna) 
 
Plenary Lecture 
Answers to three not quite straightforward questions in structural stability.....819 
Andreas STEINBOECK, Gerhard HOEFINGER, Xin JIA, Herbert A. MANG (Technical 
University of Vienna) 
 
Keynote Lecture 
Limit-point and postbuckling behavior of steel trusses under thermal and mechanical loadings.....823 
Yeong Bin YANG*, T.J. LIN (National Taiwan University) 
 
Modeling thin-walled cold-formed steel members and systems.....827 
Benjamin W. SCHAFER*, R. H. SANGREE, Cristopher MOEN, M. SEIF, Y. SHIFFERAW, V. 
ZEINODDINI, Z. J. LI, O. IUORIO, Y. GUAN (Johns Hopkins University)  
 
Multi parametrical instability of straight bars.....831 
Jan B. OBREBSKI (Warsaw University of Technology) 
 
The effect of predetermined delaminations on buckling and post-buckling behavior of spatial 
composite timber beams and frames.....835  
Miran SAJE*, Urban RODMAN, Dejan ZUPAN, Igor PLANINC (University of Ljubljana) 
 
Keynote Lecture 
Buckling and sensitivity analysis of imperfect shells involving contact.....839 
Karl SCHWEIZERHOF*, Eduard EWERT (University of  Karlsruhe) 
 
Keynote Lecture 
Determining the stability of tensegrities and generic global rigidity.....843  
Robert CONNELLY (Cornell University) 
 
Initial imperfection identification in shell buckling problems.....847 
Christopher J. STULL*, Christopher J. EARLS, Wilkins AQUINO (Cornell University) 
 
Buckling phenomena, analysis and design of axially compressed cylindrical shells with co-
existent external pressure.....852  
Werner GUGGENBERGER*, Medhanye B. TEKLEAB (TU Graz) 




