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Technical Program: [CCES'13 Seattle, USA

May 24 - May 28, 2013, Seatlls, USA

Theme Opening Ceremony Date: May-24 Room: P
Sesslon P01: Opening Cersmony Time: 11:00AM-12:30PM
Paper Titla Author Time
ICCES1320130420338 Leadership Matlers John White 11:00AM-11:45AM *plenary
Theme Advances In Matorials Science and Engineering Date: May-24 Room: A
Sesslon A01: Symposium in Honour of Dr. Vinod Tewary Time: 8:00AM-10:30AM
Paper Title Author Time
ICCES1320130412300 Modsling of phonon transport in graphene with V.K. Tewary 8:00AM-8:30AM *award
antidots for thermoelectric applications
ICCES1320130121104 Effect of in situ high magnetic field application on  Gugjian Li, Yongze Gao, Qiang 8:30AM-8:55AM *keynote
the growith of molecular-beam-vapor-deposited Wang, Jiacjiac Du, Jicheng He
Ni45Feb5 nanocrystalline films
ICCES1320130412298 Computational Medeling of Nanostructured Ming Hu 8:56AM-9:13AM
Materials for Nove! Energy Application
ICCES1320130226191 Raman Spectroscopy and Molecular Dynamics Prabhakar Misra, Daniel Caslmlr 9:113AM-9:31AM
Simuolation Studies of Carbon Nanofubes and Raul Garcla-Sanchez
ICCES1320130304217 Multilayer Graphene/Noble Metal Systems for Low L. Rast, T. J. Sullivan, and V. K. 9:31AM-Q:48AM
- Loss Plasmonics Applications Tewary
[CCES1320130328278 Laser induced local structural and property Yong Zhang 9:48AM-10:14AM *keynote
modification .
ICCES1320130508366 Atomic Origins of Plasticity in Crystalline and Lisa Y. Chen, Mo-figen He, Danlet  10:14AM-10:32AM
Amorphous Quask-1D Nanostructures J, Magagnosc, Kathryn F. Murphy,
Daniel S. Gianota
Theme Advances in Materials Science and Engineering Date: May-24 Room: A
Sesslon A03: Metamaterials ' Time: 1:30PM-3:30PM
Paper Title Author Time
ICCES1320130207146 Recent Progress on LTCC-Based Super-Compact Yasusht Horil 1:30PM-1:55PM
Multitayer Composite Right/Left-Handed
Transmission Lines
ICCES1320130216166 Enhanced Bandwidth of a Slotted Mushroom Cheil-Hee Lee, Jonghun Lee, 1:56PM-2:20PM
Zeroth-Order Resonator Antenna based on Dong-Sik Woo, Kang-Wook Kim
Metamalerials
ICCES1320130301212 Holographic Metasurfaces Patrice Genevet, Jiao Lin, Federdco 2:20PM-2:45PM
Capasso
ICCES1320136218170 Theory and Design of Aslficial-impedance- D.J. Gregolre and J.S. Cotburn 2:45PM-3:10PM
Surface Antennas
ICCES1320130305228 Metamaterials with Quantum Gain Kosmas L. tsakmaklidis and Oriwin 3:110PM-3:35PM
Hess
Theme Advances In Materials Science and Engineering Pate: May-24 Room: A
Session A04: Metamaterials Time: 4:00PM-6:30PM
Papar . Title “Author Time
ICCES1320130215163 Bullding Blocks in Photonic Metamaterials and Masanobu lwanaga 4:00PM-4:25PM
Their Application for Subwavelength Optical
Bevices
ICCES1320130226193 Quantitative Metamaterial Property Exfraction D. Schurig 4:25PM-4:50PM *keynote
ICCES1320130224184 Optical Hyperspace: light propagation and refated E. E. Narmanov 4:50PM-5:15PM
phenomena In metamaterials with hyperbolic
dispersion ‘ .
ICCES1320130227200 Radiation pressure on nanostructured optical Jeremy N. Munday 5:16PM-5:40PM
materials
{CCES1320130213152 Metamaterial Based Spallal Light Modutaiors for  Claire M. Watls, David 5:40PM-5:58PM
THz Imaging Shrekenhamer, Willie J. Padiila
ICCES1320130313246 Plasmonic switching using an elecfromagnetically B. S. Ham 5:58PM-6:23FM
induced transparency feature
Theme Advances In Materfals Sclence and Engineering Date: May-25 Room: A
Sesslon AO5: Metamaterials Time: 8:00AM-10:00AM
Author Time

Paper

Title




ICCES1320130406291 Emerging Trends In Metamaterials and David R. Smith 8:00AM-8:40AM *theme
) Plasmonlcs ) . .
ICCES1320130214158 Temporal Control of Teraherliz Waves with F. Miyamaru 8:40AM-9:05AM
Melamaterials
ICCES1320130224181 A physical modeling explaining the giant Creg Sun 9:05AM-9:30AM
plasmonic enhanceiment difference between
fluorescence, resonance and Non-resonance
Raman scattering
ICCES1320130215184 Rouling of deep-subwavelength optical beams Peter B. Catrysse and Shanhul 9:30AM-9:55AM
without reflection and diffraction using infinitely Fan
anisolropic metamatarials
Theme Multidisciplinary Analysis & Synthesls of Complex Systems Date: May-26 Room: A
Sesslon A08: Calculations and Experiments for Petrofaum Englneering (Materlals) Time: 18:30AM-12:30PM
Paper Title Author Time
ICCES1320130119073  Adaptabllity Evaluation of Coal-bed Methane Well Gang Yang, Zhiming Wang 10:30AM-10:48AM
Completion Methods based on Multl-objective
Decislon-making Method
ICCES1320130411297 A novel temperature-resistant and saft-tolerant Jixiang Guo,Xiao Shl, Jingjing Cao, 10:48AM-11:06AM
surfactant for enhancad oil recovery Wenming Wu, Lei Wang
ICCES1320130204136 Permeation Mechanism and Optimal Design Shao-hua Gu, Yue-tian Liu, Long- 11:.08AM-11:31AM *keynole
Method of fishbone well pattern for oll production  yu Han, Cheng-xia Wu
ICCES1320130120081 Pulsed Power for Magnetic induction Di Niu , Kai Shuang, Welgen LI 11:31AM-11:48AM
Communication
[CCES1320130120072  Feaslbility Research of Steam-Assisted-Gravity-  Xfachu Dong, Huiging Liu, 11:40AM-12:07PM
Drainage Process in Bohai Offshore Heavy Oit Xiaohong Liv, Zhennan Gao
Reservolrs
ICCES1320130119074 Comparative Study on Passive Inflow Control Quanshu Zeng, Zhiming Wang 12:07PM-12:25PM
Devices by Numericaf Simulation
Thems Solld Mechanlcs Date: May-25 Room: A
Sesslon A07: Symposium in Honour of Prof, Wen-Hwa Chen (Materials) Time: 1:30PM-3:30PM
Paper Title Author Time
ICCES1320121224024 Tensile Creep Study and Mechanical Properties of Yi-Luen LI, Wel-Jen Chen, Chin- 1:30PM-1:55PM *keynote
Carbon Fiber Nano-Composites Lung Chiang, Ming-Chuen Yip .
ICCES1320121214019 Correspondence Relations for Fracture Chyanbin Hwu, Tal-Liang Kuo 1:55PM-2:13PM
* Parameters of Interiace Corners in Anisotropic
Viscoefastic Materials
ICCES13201212240268 Solutions of a Crack Interacting with Tri-Material C.K. Chao and A, Wikaria 2:13PM-2:38PM *keynote
Composite in Plane Elasticity
ICCES1320121226027 Development of the coupled IEM/FEM algorithm  De-Shin Liu, Chin-Yi Tu, Cho-Ulang  2:38PM-2:66PM
for Mindlin-Reissner plate theory applied on Chung
bending plale containing through-thickness holes
ICCES1320121230043 Combination of Finile Element Analysls with Wen-Fang Wu, SI-Lih Chen and 2:56PM-3:14PM
Accelerated Life Testing In Studying the Reliability Po-Lun Chou
of Electronic Packaging
Theme Advances in Materlals Sclence and Engineering Date: May-25 Room: A
Sesslon AOBA: Metamaterials Time: 4:00PM-5;16PM
Paper Title : Author Time
ICCES1320130305224 Computational Modeling of Metamaterials: Hossein Mosallaei 4:00PM-4:18PM
Complex Building Blocks and Large Area
ICCES1320130210149  Perfect invisibility using negative refractive index  Tomoshiro Ochlak 4:18PM-4:43PM
metamaterials
ICCES1320130224180 Active Metamaterlals for Modulators and Sameer Sonkusale 4:43PM-5:08PM
Detectors
Theme Advances In Materlals Science and Enginsering Date: May-26 Room: A
Session A0BB: Symposium in Honour of Dr. Vinod Tewary Time: 6:16PM-6:30PM
Paper Title Author Time
ICCES1320130122109 3D Architectures of Carbon Nanostructured Yung Joon Jung 5:15PM-5:33PM
Materials
ICCES1320130123116  Effects of high magnetlc field and post-annealing  Jiaoliao Du, Guojlan LI, Qlang 5:33PM-6:51PM

on the evaporated Ni/SI (100) thin films

Wang, Yongze Cao, Yonghul Ma,
Jicheng He




5:51PM-6:16PM

ICCES1320130418306 Electronic properlies of {li-V quanium dots via Hailey T. Johnson and Brian *keynote
affective mass and (ingar sealing tight-binding MeGuigan
models '
Theme Advances In Materials Sclence and Engineering Date: May-27 Room: A
Session A09: Symposium In Honour of Dr. Vinod Tewary Time: 8:00AM-9:10AM
Paper Title Author Time
ICCES1320130325271 Real-Time "Health” Monitering of Structures & Jeffrey T. Fong, James J. Filliben, 8:00AM-8:25AM *keynote
Components with Advanced NDE, Multi-Scale N. Alan Heckert, and William F. '
Modeling, & Modern Statistics Guthrie
ICCES1320130408294  Interactions of same-row vacancies on rutife Cristian V. Clobanu 8:25AM-8:50AM *keynote
. TIO2{140}
ICCES1320130416304 Recent Progress on Synihesis and Terry Xu §:60AM-9:08AM
Characterization of Boron-based One-Dimensfonal
Nanostructures
Thome Advances In Materlals Sclence and Englneering Date: May-27 Roomi: A
Session A10: Metamaterials Time: 9:16AM-12:30PM
Paper Title Author Time
ICCES1320130227199 Collective response of metamateral arrays Stewart Jenkins and Janne 9:15AM-9:40AM
Ruostekoski
ICCES1320130216165 Liquid crystal based plasmonic metamaierials T. Scharf, J. Dintinger, B.J. Tang, 9:40AM-10:05AM *keynote
G. H. Mehl, X. Zeng, G. Ungar, S.
Mahlig, T. Klenzler and C.
Rockstuhl
ICCES1320130224182 Gradient index optical cavities Aaron J. Danner, Tomé3 Ty, 10:30AM-10:48AM
Alireza Akbarzadeh
ICCEST320130214159  Soft Compuling for Teraheriz Metamaterial Balamatt Choudhury, B. Thiruveni,  10:48AM-11:06AM
Absorber Design for Biomedical Application Pavani Vijay Reddy, R. M. Jha
ICCES1320130214157 EM Analysils of Metamaterial based Radar Shiv Narayan , §. Latha, and R. M. 11:06AM-11:24AM
Absorbing Structure (RAS) with Bual-resonant Jha
Characteristics
ICCES1320130215161 Chliral meta-molecule and meta-interface Satoshi Tomita 11:24AM-11:49AM
Theme Sofld Mechanics Date: May-24 Room: B
Session B801: Symposium in Honour of Prof, Wen-Hwa Chen Time: 8:00AM-10:30AM
Paper Tltle Author Time
ICCES1320130318262 Meshless Analysls for Three-dimensional Wen-Hwa Chen 8:00AM-8:40AM *lheme
Problems with Complicated Geometry and
Extremely Large Deformation
ICCES1320121227028 Analysls with STL geomelry Ming-Hsiao Les 8:40AM-8:58AM
ICCES1320121228031 The design of a pneumalic wind energy colleclion Dein Shaw, Yuan-Cheng Sun and 8:58AM-9:16AM
and storage system Chien-Ting Liu
ICCES1320121229041 The Mechanlcal Properties of Carbon Nanotubes C.J. Huang, T.Y. Hung and K.N, 9:16AM-9:41AM *keynote
Ropes Using Atomistic-Continuum Mechanics and Chlang
the Equivalent Methods
{CCES1320130101051 Studles on Nanomechanical Properties of Visco-  K.Ting, C.H. Chang,J.S. Wu, K.T. 9:41AM-9:59AM
Elastoplastic Material of Dragonfly Wing Chen, C.H. Huang
Mambrane using Nanoindentation
ICCES1320121210012 tmage Processing Study on Menitoring Individua!  Yu-Ching Lin, Hung-Yin Tsal 9:59AM-10:17AM
Drosophita .
ICCES1320130313245 CAPACITIVELY CATENARY FEEDBACK Yi-Chi Kung and Rongshun Chen  10:17AM-10:35AM
CONTROL FOR OPEN-TYPE DIGITAL .
MICROFLUDICS
Theme Muiltldisclplinary Analysis & Synthesis of Complex Systems Date: May-24 Room: B
Session 803: Calculations and Experiments for Petroloum Engineering {Numorical Modelli Time: 1:30PM-3:30PM
Paper Title Author Time
ICCES1320130120077 A fast forward algorithim for LWD GR log response CaiRui Shao, Xiandun Cao, 1:30PM-1:48PM
based on geological model and it's gecsteering  FuMing Zhang, GuoXing Chen,
apptication JlaQi Ji, JianHong Tang
ICCES1320130118075 Solution of Nonfinear seepage mode! for well Gu Jian-wel, Liu Yang, 1:48PM-2:06PM
group In fractured low-permeability reserveirs Zeng Qing-dong




2:06PM-2:24P0M

ICCES1320130121085 Analysis and design of coiled fubing drilling Tao Liu , Kai Shuang, and
. downhole instrument bus Hongming Cai )
ICCES1320130123115 Study on the Fouw-Dimenslonal Heterogeneity Shaochun Yang, Yaru Wen, 2:24PM-2:42PM
Model of Non-Marine Sandstone Reservoir Guoning Chen, Ke Yan
ICCES1320130123117 Hellcal Buckling Analysis of tubular with Friction in Fengwu Liuand Deli Gao 2:42PM-3.00PM
Horzontal Well
ICCES1320130311236 Stress and Fractures Study in Tight Reservoir Guangfeng Liu, Jianguo Wang, 3:00PM-3:25PM *keynote
HongJun Ly, Shunii He, Shual 4,
Guojia Cao
Theme Solid Mechanics Date: May-24 Room: B
Session B04: Symposium in Honour of Prof. Mich Nakagaki Time: 4:00FPM-6:30PM
Paper Title Author Time
ICCES1320130121103 Three Dimensional Aspects of Weld Modeling and Frederick W. Brust 4:00PM-4:18PM
Crack Growth in Weld Residual Stress
ICCES1320130217168  J and Interaction Integral Evaluations with Hiroshi Okada, Shogo Ohata and 4:18PM-4:36PM
Tetrahedral Finite Element —Revisiting the Ryutaro Dalmon
numerical algorithms —
ICCES1320130225186 Adaptive meshiree method with nodal refocation  Selya Hagihara, Yulaka Hayama, 4:36PM-4:54PM
for crack problems © Shinya Taketomi and Yuichi
Tadano
ICCES1320130318259 Concepl of Inherent Deformation and a Practical  H. Murakawa, Y. Okumoto, S. 4:54PM-5:12PM
Maihod to Predict Distortion Produced on Large  Rashed, M. Sano
Thin Plate Structures during Welding Assembly
ICCES1320130418307 Multi-scale Simulatlon of Severe Plastic Takahiro Yamada and Kazumi 5:12PM-5:30PM
Daformation Process Using Marker Integration Matsul
Eulerian Finite Element Method
ICCES1320130506345 Advanced materials and composites, deformation Golam Newaz 5:30PM-5:48PM
and faifure mechanlsms, fatigue and fraclure
Theme Advances in Matorlals Sclence and Engineering Date: May-26 Room: B
Sesslon B05: Sympostum in Honour of Dr, Vinod Tewary {Modeling & Simulation) Time: 8:00AM-16:00AM
Paper Title Author Time
ICCES1320130402285 Numerical Simulation of Nano-Structure Efraln Hernandez-Rivera and 8:00AM-8:18AM
Formation under lon-beam Irradiation in Binary ~ Veena Tikare
Materials
ICCES1320130311239 Group for Simutation and Theory of Atomic-scale  Moneesh Upmanyu 8:18AM-8:36AM
: Material Phenomena
ICCES1320130405288 Basal Distocations and Kinking In Graphite Bo Yang 8:36AM-8:54A0M
ICCES1320130408285 Modeling of interfaces In Carbon Nanotube Zhenhal Xia 8:54AM-9:10AM *keynote
Reinforced Ceramic Nanocomposites
ICCES1320130414302 Semiconductor Quantum Dots: From Atoms to R.S. Goldman 9:19AM-9:44 AM *keynote
Devicas
ICCES1320130402286 GRAPHENE BASED NANOSTRUCTURES: Ravindra Pandey 9:44AM-10:02AM
ELECTRONIC PROPERTIES
Theme Multidisciplinary Analysls & Synthesis of Complex Systems Date: May-26 Room: B
Session B08: Calculations and Experiments for Petrolaum Engineering {Numerical Modelfi Time: 10:30AM-12:30PM
Paper Title Author Time
ICCES1320130121097 Fluld Potential Analysis in Reservoir Development Xu Zhaohul, Xut Huaimin, Zheng 10:30AM-10:48AM
— A new method for Remaining Oll Ke, Wei Qiren
Characlerization
ICCES1320130226195 A New Method of Dynamic Reserve Estimation for Leng Tian, Hao Ma, Shun-li He, 10:48AM-11:06AM
Dual-Porosity Gas Reservoir with Horizontal Well  Dai-hong Gu
ICCES1320130121101  An Semi-Analytical Models {o Investigate Guoqing Han, Xiaodong Wu, He 11:06AM-11:31AM *keynote
Performance of Herringbone Wells Zhang
ICCES1320130124122 A New Solution Algorithm for Multi-Dimenstonal  Boyun Guo 11:31AM-11:56AM *keynota
Reservoir Simulation
ICCES1320130317255 A Productivity Prediction Mode! for the Complex  Yongsheng An 11:66AM-12:14PM
Well with Formation Damage
Theme ICCES Meshless Method 2013 Date: May-25 Room: B

Sesslon

B07: ICCESMM'13: on MLPG, Trofitz, MFS, BEM, and 6ther Meshless Methods

Time: 1:30PM-3:30PM




Paper Title Author Tima
ICCES1320130406290 A set-based dynamic eigenvatue analysis method Z:Chun Yang, WenCal Sun 1:30PM-1:55PM *keynote
’ using Kriging model and PSO algorithm ’
ICCES1320130228205 Recent works on numerical methods for fractional HongGuang Sun 1:56PM-2:13PM
diffusion equations
ICCES1320130206145 A simple meshless LBIE-LRBF methed for E.J. Seliountos, T, Gorlsas, D. 2:13PM-2:31PM
translent elastic problems Polyzes
ICCES1320130317256 Newly-developed finite elements for modeling Peter L. Bishay, Satya N. Atiuri 2:31PM-2:49PM
' functionally graded materats (FGM) in micro- and
macro-scales )
ICCES1320130424319 Numerical solution of quenching problems using  Haiyan Tlan 2:.49PM-3:07PM
orthogonal tigonemetric functions
ICCES1320130414303 Application of the Treffiz method on the Basls of  Tao. Zhang and S.N. Atlur 3:07PM-3:25PM
Stroh Formalism to Inverse SHM Problem of
Anlsofropic Elasticity
Theme ICCES Meshtess Method 2013 Date: May-26 Room: B
Sesslon B08: ICCESMM'13: on MLPG, Troffiz, MFS, BEM, and Othar Meshless Methods  Time: 4:00PM-6:30PM
Paper Title Author Time
ICCES1320121123002 A Sludy of the Cutting Temperature in Milling Chung-Shin Chang 4:00PM-4:18PM
Stainless Steels with Chamfered Maln Cutling
Edge Sharp Worn Tools
ICCES1320130204137 Singular Boundary Method for Exterior Wave Zhuoe-Jla Fu, Wen Chen 4:18PM-4:36PM
Problems
ICCES1320130423314 Treffiz Voronoi Cells (TVC) for Micromechanical  Leiting Pong and Satya N. Atlur 4:36PM-4:54PM
Modeling of Helerogeneous Materials
ICCES1320130101053 Finite Elernent Solution of a Small Perfurbation in  Abdullah M. Al Shabibi 4:54PM-5.12PM
Thermo-Elastic Instability Systams
ICCES1320121210013 The canonical reduction of four-dimensional self- S, M. Sayed 5:12PM-5:30PM
dual Yang-Mills theory to equations which
describe pssudo-spharical surfaces
ICCES1320121123003 Haar Wavelet Operational Matrix Method for Yiming Chen, Mingxu Yi 5:30PM-5:48PM
Solving Fractional Partfal Differentlal Equations
ICCES1320130223177 Fast Regularized Boundary Integral Method for  2.Y. Qlan, Z.D. Han, and S.N. 548PM-6:13PM  *keynote
Acoustic Problems Ableri
ICCES1320130425331  Development of Multidisciplinary Oplimization Kook Jin Park, Nitesh Kumar 6:13PM-6:31PM
Framework using PSO algorithm and its Karma, Hee Jin Kang and Seung
applicatlons Jo Kim
Theme Solld Mechanics Date: May-27 Room: B
Session B09: Gomp. Fracture Mechanles; Structural Integrity & Heatth Monitoring Time: 8:00AM-10:00AM
Papaer Tltle Author - Time
ICCES1320130122112  Structural Analysis of a Lab-Scale PCHE Keenam Song and S. D. Hong 8:00AM-8:18AM
Prototype under the Test Conditions of the HELP
ICCES1320130224183 Partlicle-based method for dynamlc propagation of Kenjt Oguni and Masanori Konde 8:18AM-8:43AM *keynote
cracks with energy balance consideration
ICCES1320130225185 Non-Destructive Assessment of the Histordc Salah Amer 8:43AM-9:01AM
ICCES1320130422311 Challenges in Pradicting Wear Rate Zhong-Sheng Liu, Cheng Haung, 4:01AM-9:19AM
Liang Ma, Jimmy Jiang, Yongxong
Xie, Rob Hul
Theme {CCES Meshless Mathod 2013 Date: May-27 Room: B
Sesslon B10: [CCESMM'13: on MLPG, Trefflz, MFS, BEM, and Gther Meshless Methods  Time: 10:30AM-12:30PM
Paper Title Author Time
ICCES1320130423312 SGBEM Voronoi Cells (SVC) for Micromechanical Leiting Bong and Satya N. Atlur 10:30AM-10:48AM
Modeling of Heierogeneous Materials
ICCES1320130206144 A MESHLESS APPROACH FOR-MODELLING R, Vertnik, B. Sarler 10:48AM-11:.06AM
OF THREE DIMENSIONAL

MACROSEGREGATION [N CONTINUOUS
CASTING OF STEEL




11:06AM-11:24AM

ICCES1320130102054 A Mulli-scale Characieristic Time Expansion Yung-Wei Chen, Jiang-Ren
Method with the Natural Regularization Method for Chang, Fu-Hsuan Hsleh, Che-Weli
Restoring Force ldentification Chen
ICCES1320130301211 Nonlinear dynamilcs of a multi-coupled system Xiaochen Mao 11:24AM-11:42AM
with multiple delays
ICCES1320130325273 Solving 2D Shallow-Water Equations by Ching-Kal Chou, Chia-Peng Sun, 11:42AM-12:00PM
Extrapofated Local Radlal Basls Funclion Der-ilang Young
Collocation Method
Theme ICCES Meshless Method 2013 Date: May-24 Room: G
Sessfon CO01: ICCESMM'43: Advances in Sclences and Englneering Time: 8:00AM-10:30AM
Paper o Title Author Time
ICCES1320130323267 Quantitative NDE and Bayesian Fatigue Modeling: Jeffrey T. Fong 8:00AM-8:40AM *theme
Key to iImproving Rellability of Aging Structures
and Gompenents
ICCES1320130428335 Challenges of Blomechanics Konstantin Volokh 8:40AM-9:20AM *theme
ICCES1320130429337 Universal paiterns in bone composition and Christian Hellmich 9:20AM-10:00AM *lheme
microstructure: a muitiscale engineering sclence
approach
ICCES1320130426332 Representation of vector-valued hemitropic Ellls Harold DIl 10:00AM-10:30AM *award
functions of a symmetric tensor and a vecior.
Theme ICCES Meoshless Method 2013 Date: May-24 Room: C
Sesslon C03: ICCESMM'13: on MLPG, Troffiz, MFS, BEM, and Other Meshiess Methods  Timo: 1:30PM-3:30PM
Paper Title Author Time
ICCES1320130404288 The local Radial Basls Function Finlte Collocation H. Power, D. Stevens and A. Cliffe 1:30PM-1:56PM *keynole
Method a not Generalized Finite Different
Meshless Scheme for High-Convergence Solution
of Beundary Value Problems
ICCES1320130122108  Meshfres MLPG modeling of magnetolelluric data: Jan Wittke, Bélent Tezkan 1:55PM-2:13PM
a new modeling tool in numerical geophysics
I[CCES1320130428333 Meshless formulations for bending of thin plates V. Sladek, J. Sladek, L. Sator 2:13PM-2:38PM *keynote
' with variable stiffnass
ICCES13201302111561 Application of different variants of the BEM in Ewa Majchrzak 2:38PM-2:56PM
numerical modeling of bioheal transfer problems
ICCES1320130227198  Localized radial basis function selutions for Guangming Yao 2:56PM-3:14PM
calclum dynamics model In ventricufar myocytes
ICCES1320130326278 On solving the nonlinear backward heat Weichung Yelh, Jiang-Jhy Chang, 3:14PM-3:32PM
conduction problem using the doubls lteration Chen-Yu Ku and Chia-Min Fan
algorithm
Theme - ICCES Meshless Method 2013 Date: May-24 Room: G
Saession C04: ICCESMM'13: on MLPG, Trefftz, MFS, BEM, and Other Meshless Methods  Time: 4:00PM-6:30PM
Paper Tltle ] Author Time
ICCES1320130218169 Modeling of porous piezoelectric structures by the J. Sladek, V. Sladek, and E. Pan 4:00PM-4:25P0M *keynole
MLPG
ICCES1320130502342 The MLPG methods based on the energy Z.D. Han and 8. N. Aluri 4:25PM-4:43PM
Invariant princlples for heterogeneous materials
ICCES1320130124123 Fast muitipole singufar boundary method for large- Wenzhen Qu, Wen Chen 4:43PM-5:08PM *keynote
scale plane elasticity problems
ICCES1320130320263 Coupled BEM-MLPG acouslic analysis for non- A, Tadeu, P. Stanak, J. Sladek, V. 5:08PM-5:33PM *keynote
homogeneous media Sladek, |TeCons
ICCES1320130424323 Fast Evaluation of the Method of Fundamental C.S. Chen, Ji Lin, Wen Chen 5:33PM-5:58PM *keynole
Solutions for Solving Reaction Diffusion and Wave .
Propagation Problems
ICCES1320121228033 Computational modeling of the micro- and Sofia G Mogilevskaya, Steven L 6:58PM-8:23PM *keynote
macroscaopic behavier of multiphase composite  Crouch .
and functionally graded materials
Theme Mechanlics of Flulds, gases, and Fluld/MEMS Date: May-256 Room: C
Session C08: Comp. modeling of complex fluids, particle laden flow, & fluld sfruct Inferact Time: 8:00AM-10:48AM

Paper

Title Althor Time




ICCES1320130311237 Modeling and simulation of parilcle laden thin Andrea Berlozzi 8:00AM-8:26AM *keynote
fitms
ICCES1320130304218 Conservation Laws for Parlicle Laden Thin Films  Alikl Mavromoustaki, Andrea L. 8:25AM-8:43AM
Bertozzl
ICCES1320121215020 Shock solutlons for high concenfration particle-  LiWang and Andrea L. Bertozzi 8:43AM-9:01AM
laden thin films
ICCES1320121218022 Particle segregation in spirat channels Sungyon Lee, Yvonne Stokes, 9:01AM-9:19AM
’ * Andrea Bertozzi
ICCES13201230311241 A second order virtual node method for elliptic Joseph Teran 9:19AM-9:44AM *keynote
problems with interfaces and irregular domalns In
three dimensions .
ICCES1320121228034 Semi-impllcit surface tension formulationwith a  Craig Schroeder, Wen Zheng, $:44AM-10:02AM
Lagrangian surface mesh on an Eulerian Ronald Fedkiw
simutation grid
ICCES1320130311243  Energetically Consistent Invertible Elasticity Alexey Stomakhin 10:30AM-10:48AM
Theme ICCES Meshless Method 2013 Date: May-25 Room: C
Session C06: ICCESMM'13: on MLPG, Trefftz, MFS, BEM, and Other Meshless Methads  Timo: 10:48AM-12:30PM
Paper Title Author Time
ICCES1320121204009 Two formutations for a fast time domaln BEMin  B. Kager, M. Schanz, T. Traub 10:48AM-11:13AM ‘kaynota
elastodynamics
ICCES13201304232313 Fraclure & Faligue Analyses: SGBEM-FEM or Leiting Dong and Safya N, Atluri 11:13AM-11:38AM *keynote
XFEM? ’
ICCES1320130228203 Meshlass analysls of piezoelectric sensor P. Stanak, A. Tadeu, J. Sfadek,  11:38AM-11:66AM
embedded In composite floor pansl V. Sladek
ICCES1320130324268 Solving convection-diffuslon problems by focal C. T.Wuand D. L. Young 11:56AM-12:14PM
maximum entropy finite element method
ICCES1320130326274  Using the method of fundamental selutions for Chia-Cheng Tsai and D. L. Young  12:14PM-12:32PM
oblaining exponenilally convergent Helmholtz
elgansolutions
Theme ICCES Moshiess Meothod 2013 Date: May-25 Room: C
Sesslon CO7: ICCESMM'3: on MLPG, Trefftz, MFS, BEM, and Other Meshiess Methods  Time: 1:30PM-3:30PM
Paper Title : Author Time
ICCES1320130213153 A Mashless Malhoed for Calculaling 3-D Windiields D. W. Pepper and C. Rasmussen 1:30PM-1:55PM *keynote
ICCES1320130324270 Analysis of Multi-dimenslional Burgers Equations  D. L. Young, C. Y. Lin, M. H. Gu 1:55PM-2:20PM *keynote
by Localized Method of Particutar Sofutions and C.8. Chen
ICCES1320130205142 A MESHLESS APPROACH FOR SIMULATION B, Sarler, U, Hanoglu 2:20PM-2:45PM *keynole
-OF STEEL BILLETS ROLLING
ICCES1320130121106 A Scalar Homotopy Method with Optimal Hybrld  Weichung Yeih, Cheng-Yu Ku, 2:45PM-3:03PM
Search Directions for Solving Nonlinear Algebraie  Cheln-Shan Liu, J-Yao Chan
Equations
ICCES1320130317252 The Relationshlp between Vacuum Residua Petro- Bo Peng, Shenke LI, Ke Hu 3:03PM-3:21PM
Surfonate Stucture and lts EOR Property
Theme ICCES Meshless Method 2013 Date: May-26 Room: C
Session C08: ICCESMM"13: on MLPG, Trefftz, MFS, BEM, and Other Meshless Methods  Time: 4:00PM-6:30PM
Paper Title Author Time
ICCES1320130102055 Group Preserving Scheme for Simulating Yung-Wei Chen, Jiang-Ren 4:00PM-4:18PM
Dynamic Ship Maneuvering Behaviars Chang, Wun-Sin Jhao, Juan-Chan
Huang
ICCES1320130215182  An adaplive homogenization-based quasi-discrete P.Z. Berks, R.H.J. Peertings, T.J. 4:18PM-4:36PM
' approach for modeling strain focalizing Massart, M.G.D. Geers
helerogeneous materials
ICCES1320130328279 Generalized mullipole method for soiving mulliple Wei-Ming Lee 4:36PM-4:54PM
scattering problems with ¢ircufar boundaries
[CCES1320130113059 A Ficliflous Time integration Method for Solving  Chii-Wen Chang 4:54PM-5:12PM
‘Two-Dimenslonal Groundwater Pollution Source
dentification Problems
ICCES1320130320264  Simulation of sound-fields near three-dimenstonal .. Aniénio, Anténlo Tadeu 5:12PM-5:37PM *keynote

thin screens using an iterative boundary element
approach




5:37PM-5:55PM

ICCES1320130211150 Numerical modeling of skin tissue heating using  Bohdan Mochnacki, Alicla
the Interval finite difference method . Plasecka-Belkhayat
ICCES1320130517362 Novel Solulon Methods for Nonlinear Structural Lt Col Matt Schnoor 5:55PM-6:13PM
Dynamics
Theme ICCES Meshless Method 2013 Date: May-27 Reoom: G
Session C09: Celi Method and Related Mashless Methods Time: 8:00AM-10:00AM
Paper Title Author Time
ICCES1320130323266 Computational physics without staring fromthe  Enzo TONT} 8:00AM-8:40AM *theme
differential equations
ICCES1320121229040 Thermo-eleciromagnellc analysls of induction Fablo Freschi, Luca Giaccone, 8:40AM-8:58AM
heating process Maurizlo Repetio
ICCES1320130102056 Nonlinear thermo-elastostatic of an exhaust C. Dalprete, M. Repetto, F. 8:58AM-9:16AM
manifold Freschi, C. Rogso
ICCES1320130205141 A Cell Method Stress Analysis in Thin Floor Tiles  Elena Ferretti 9:16AM-9:41AM *keynote
Subjected to Temperature Variation
ICCES1320130305221 GDQFEM and Cell Method Numerical Simufations E, Viola, F. Tornabene, E. Farrefti,  9:41AM-8:50AM
of Conlinaous Media with Cracks and N. Fantuzz]
Discontinuities
Theme ICCES Meshless Mothod 2013 Dato: May-27 Room: C
Sesslon G10: Cell Method and Related Meshless Mathods Time: 10:30AM-12:30PM
Paper Title Author Time
ICCES1320130305222 On Static Analysis of Composlite Plane State E. Vicla, F, Tornabene, E. Ferrelti, 10:30AM-10:55AM *keynole
Structures via GDQFEM and Cell Method N. Fantuzzl
ICCES1320130305223 Scft Core Plane State Structures Under Static E. Viola, F. Tornabene, E. Ferreftl,  10:55AM-11:13AM
Loads Using GDQFEM and Cell Meihod N. Fantuzzi
ICCES1320130401282 The Celi Method: Quadratic Interpolation with Marine Pani, Fulvia Taddsi 11:13AM-11:31AM
Tetrahedra for 3D Scalar Fields
ICCES1320130424318 A Radial Basis Function Based Meshless Marilino Pani, Fulvia Taddel 11:31AM-11:48AM
Approach with the Cell Method t
Theme Multidisciplinary Analysls & Synthesls of Complex Systems Date: May-24 Room: D
Sesslon D01: Symposium in Honour of Prof. Hehua Zhu, Advances In GeoTech Engng Time: 8:00AM-10:30AM
Paper Title Author Time
ICCES1320130429336 From Practice to Theory for Engineering Services Hehua Zhu 8:00AM-8:30AM *award
ICCES1320130228202 A 3D Extended Arlequin Method for Quasi-Briftle  Mohammad Silani, Hosseln Talebf, 8:30AM-8:55AM *keynote
Dynamic Fracture Timon Rabczuk
ICCES1320130219171  Modelling the folnt growth occurred at gentle stope Xiaoying Zhuang, Hehua Zhu, 8:55AM-8:13AM
In fractused rock using a meshless methed Yaojt L, Zhouguan Cui
ICCES1320130227197 Application of Mulil-Fractal and Kriging Changhong Wang, Yiyan Xu, 9:13AM-9:31AM
Interpolation Method For the Re-constructfon of  Hehua Zhu
Strata
ICCES1320130226196 Analysis of ground surface settlement induced by Xiongyao Xis, Yubing Yang, Met Ji 9:31AM-9:56AM *keynote
the construction of a large-diameter shield-driven
funnel In Shanghai
ICCES1320130329281 Long-term water seepage monitoring methods in  Shuifel Cheng, Hongwel Huang 9:66AM-10:14AM
shileld tunne!
ICCES1320121231047 A conceptual framework for structural health Y. Lu, HH. Zhu, X.Y. Zhuang 10:14AM-10:39AM *kaynote
monitoring of shield tunnel struciure
Theme Multidisclplinary Analysls & Synthesis of Complex Systems Date: May-24 Room: B
Session DO03: Symposlum In Honour of Prof. APS Selvadurai Time; 1:30PM-3:30PM
Paper Title Author Time
ICCES1320130213154 Contact and Inclusion Probblems In Blot A.P.S, Selvadural 1:30PM-2:00PM *award
Peromachanics
ICCES1320130120084 Statics and dynamics of Reissner thin plates with  K.P. Soldatos and A.F. Farhat 2:00PM-2:18PM
embedded fibres resistant in bending
ICCES1320130121107 A level sel-based microslructure generator for the B. Sonon, B. Francois, T.J. 2:18PM-2:43PM *keynote
computational homegenisation of complex Massart
heterogeneous materials
ICCES1320130127126 On Cause of Wenchuan Earthquake wilh Gas Quentin Z. Q. Yue 2:43PM-3:01PM
Expansion and Migration along Crust Fauit
ICCES1320121207010  Self-Regularized BEM for Three-Dimenslonal M.G. He and C.L. Tan 3:01PM-3:26PM *keynote

Efasiostatics




beams used in timber bullding structures

Theme Solld Mechanlcs Date: May-24 Room: D
Session -D04: Symposium in Honour of Prof. Wen-Hwa Chen Time: 3:30PM-6:30PM -
Paper Title Author Time
ICCES1320121224025 Design and Development of Eleclromagnetic-type Shen-Min Llang, Ashraful Istam, 3:30PM-3:48PM
Shock Wave Generation in Liquids Wei-Cheng Huang
ICCES1320121228038 Vibration Analysis for Pizoelectric Thick Plate Yi-Chuang Wu and Chien-Ching 4:00PM-4:25PM *keynote
Based on Mindlln Theory Ma
ICCES1320130120089 Dynamic Instability of Rectangular Composie Meng-Kao Yeh, Chia-Shien Liu, 4:25PM-4:43PM
Plates under Parametric Excitation Chien-Chang Chen '
ICCES1320121228037 Fraciure Behaviors and Low Temperature Hslen-Chie Cheng, Ching-FengYu, 4:43PM-5:01PM
: Thermal-Mechanical Properiies of Graphene Kun-Ling Chen and Wen-Hwa
Sheet Using a Modified Nosé-Hoover Thermostat Chen
Theme Mechanics of Fiulds, gases, and Fluld/MEMS Date: May-25 Room: D
Sesslon D05: Comp. Fluid/Eiectromagnetic Dynamlcs and Paraliel Computing Time: 8:00AM-10:00AM
Paper Title Author Time
ICCES1320130117082 Three-dimensional Fluld Flow Simulations Using K. Kakuda, T. Nagashima, Y. 8:00AM-8:18AM
GPU-based Particle Method Hayashl, S. Obara, J. Toyotani, S.
Miura, N. Katsurada, S. Higuchi
and S. Matsuda
ICCES1320130305219  Liquid metal turbulent duct flows In a Hiromichl Kobayashi and Yoshihiro 8:18AM-8:36AM
magnetohydrodynamic power generator QOkuno
ICCES1320130317253 GPU Accelerated Fluid Simalation with Implicit S. Nakata, Y. Sakamoto 8:36AM-8:54AM
Surface Obstacles
ICCES1320130422310 Fast Implementation of Meshiess Time Domaln  Taku ltch, Yoshihisa Fujlta, and 8:54AM-9:12AM
Method for Electromagnetic Wave Propagation Soichiro lkuno
Simulation In Complex Shaped Domain
ICCES1320130424316 A Proposal of Hierarchical Deciston Making Yuki SHIHO, Kensuke 9:12AM-9:30AM
Mechanlsm for Externally Expandable Game Al  KURAMOTO, Masakazu
and its Effectiveness on Multi-core Environment  FURUICHI
ICCES1320130430340 Finite Rofatlon Transient FE Simulation and M.N. Rag, R. Schmigt 9:30AM-9:48AM
Vibration Centrol of Smart Structures
Theme Solld Mechanics Date: May.25 Room; D
Sesslon Do6: Symposlum in Honour of Prof. Wen-Hwa Chen {Dynamics} Time: 16:30AM-12:30PM
Paper Title ' Author Time
ICCES1320130217167 Stochastic FEM on nonlinear vibration of fluid- Tai-Ping Chang 10:30AM-10:48AM
conveying double-walled carbon nanofubes
subjected fo a moving load
ICCES1320121211017 A GL(n,R} Diiferential Algebraic Equation Method Chein-Shan Liu 10:48AM-11:06AM
for Numerical Differential of Nolsy Signal
ICCES1320121220023 Bynamic stress Intensity factors of collinear Shih-Ming Huang and Kuang- 11:C6AM-11:31AM *keynote
cracks under a uniform fensile stress wave Chong Wu
ICCES1320121228036 Process-dependent Thermal-Mechanical Hsien-Chie Cheng , Ching-Feng 11:31AM-11:49AM
Behaviors of an Advanced Thin-Flip-Chip-on-Flex Yu, Su-Tsal Lu and Wen-Hwa
Technology with Anisetropic Conductive Adhesive Ghen
Joints
ICCES1320130114080 BEM Analysls of Heat Conduction [n 3D Thin Y.C. Shiah and Wang Chi-Chang  11:49AM-12.07PM
Anisofropic Media
Theme Advances In Materlals Science and Englneering Date: May-25 Room: D
Session DO7: Mechanics of Gomposite Materlals and Structures Time: 1:30PM-3:30PM
Paper Title Author Time
ICCES1320130124118 Computer Modeling SiC/SiC Composites E. Schnack, Y. Zhu 1:30PM-1:48PM
ICCES1320130130130 Reliabliity analysls and optimal design of a Tae-Uk Kim 1:48PM-2:06PM
composite structure under gust loads
ICCES1320130214160 Development of High Performance Temperature  Atamust and Ning Hu 2:06PM-2:24PM
Sensors Made from Carbon Nanotube/Polymer
Nanocomposites
ICCES1320130425330 Local buckling analysis of composite box-type of  8.R. Atashipour, UA. Girhammar 2:24PM-2:42PM




Theme Multidisciplinary Analysis & Synthesls of Complox Systems Dato: May-25 Room: D
Session DO08: Symposlum in Honour of Prof. Hehua Zhu, Advances in GeoTech Engng Time: 4;00PM-6:30PM
Paper Title ] Author ~ Time
ICCES1320121227029 Influence Analysis of a Metro Shield Tunnel that  Wel Fu 4.00PM-4:18PM
Underpasses an Underground Passage
ICCES1320130429334 Experimental study and numerical simulation on  Xiaojun L1, Haiplng Xia, Hehua Zhu 4:18PM-4:43PM *keynote
failure process of concrels segmental fining
s longltudinal joints
ICCES1320130222178  Study on train vibration response and cumulative  Ming-feng Lel, Li-min Peng, 4:43PM-5:01PM
deformation of double arch tunnel in Kast Cheng-hua Shi
foundation
ICCES1320130225188  Stability investigations around a cross harbor Z.X. Zhang, J. Wu,Q.H. Letand C. 5:01PM-5:19PM
tunnel by a morphological visualization method Liu
ICCES1320130227201 A dual random two-scale modet for estimating the  Shu Liu, Xfan Liu 5:19PM-5:37PM
thermal expansion coefficient of early-age
concrete :
Theme Multidisciplinary Analysis & Synthesis of Complox Systems Date: May-27 Room: D
Sesslon D0%: Symposium In Honour of Prof, APS Selvadural (Muitiphysics Modellng) Time; 8:00AM-10:00AM
Paper Title Author Time
ICCES1320130205138 Consolidation of compressible fiuld in deep crust Y. Ichikawa, K. Kawamura, K. 8:00AM-8:25AM *keynote
Kimoto
ICCES1320130205143  Conslitutive modeling of saturated clays exhibiting Jianhua YiIN 8:25AM-8:43AM
both creep and swelling
ICCES1320130127125 Dynamie response of borghole in poroelastic W Kaew]uea, T Senjuntichal and 8:43AM-9:08AM  “keynole
mediunt with disturbed zone RKND Rajapakse
ICCES13201303056225 TRANSIENT RESPONSE OF RIGID J. Labakl, B. A. Damasceno and E. 9:08AM-9:26AM
FOUNDATIONS EMBEDDED [N Mesquita
TRANSVERSELY ISOTROPIC MEBIA
THROUGH AN ITERATIVE DYNAMIC
COUPLING SCHEME
Theme Muitidisciplinary Analysis & Synthesis of Complex Systems Date: May-27 Reom: D
Sesslon D10: Image Processing and Analysis ) Time: 10:30AM-~12:30PM
Paper Title Author Tlme -
ICCES1320130101052 Thermo-Mechanical Analysis of Restored Molar  R.V.uddanwadiker 10:30AM-10:55AM *keynole
Tooth using Finite Elament Analysis
JCCES1320130208147  Intelligent feedback for robot navigation using NN- X, M. Garcla-Cruz , O. Yu. 10:55AM-11:13AM
methods for electromechanical fransmission Sergiyenko, J.I Nisto-Hipolito, M.
control Rivas-Lopez, D. Hermandez-
Balbuena, Felix F. Gonzalez-
Navarro, L.C. Basaca, J.C.
Rodriguez, V.V. Tyrsa, A. Gurko
ICCES1320130220172 2D-10-3D extension of clinical mandible Siefan Scheiner, Christian 11:13AM-11:38AM *keynole
radiographs, based on X-ray physics of Helimich, Christoph Mueller,
composites Cornelia Kobar
ICCES1320121126007 THE EFFECT OF REGION SEGMENTATION ON Chih-Fong Tsal, Zong-Yao Chen,  11:38AM-11:56AM
OBJECT CATEGORIZATION and Jul-Sheng Chou
ICCES1320130221174 THE ALGORITHM OF THE ENCIRCLING Mirostaw Dziewonski, Mariusz 11:56AM-12:14PM
THERMOGRAMS CREATION IN DIAGNOSTIC  Ciesielski, Sebastian Freus
SYSTEM SUPPORTING THE WOUNDS
HEALING PROCESS
Theme Muitidisciplinary Analysls & Synthesls of Complex Systems Date: May-24 Room: E
Session EQ1: Calculations and Experlments for Petrolaum Engineering (Multlphysics) Timeo: 8:00AM-10:30AM
Paper Title Author Time
ICCES1320130120094 Some Advances In Modsling & Simulation for Deli Gao, Boyun Guo 8:00AM-8:40AM *theme
Deslign and Controf in Critical Well Engineeting
ICCES1320130307231 The balanced inflow mechanism and water control Wu Xiaodong, Wang Yining, Wang 8:40AM-9:05AM *keynote
technology of horizontaf welis Ruihe, Han Gueqging, An
Yongsheng
ICCES1320130118063 Investigation on nitrogen foam assisted steam Yongge Liy, Hulging Liu, Qing 9:.06AM-9:30AM *keynote

fiooding with sand production Wang, Zhanxi Pang




ICCES1320130307232 Research and application of Improving the range  Yining Wang, Xiacdeong Wi, Ruthe 9:30AM-9:48AM
of harizental well steam injection heating Wang, Roeng Chen, Han Wu
ICCES1320130122110 Research an influgnce rules of pore structure on  Yuan Ying-jle,Hou Ji-rul,Zhao Feng.  9:48AM-10:13AM *keynote
waler & polymer flooding using Micro-madel tan,Yu Chun-ghang,Zhang Feng-
min
ICCES1320130312244 Detailed molecular characterization of heavy alkyl Gang Llu, Jirui Hou, Fenglan Zhao, 10:13AM-10:31AM
benzene sulfenate used for chemical flooding Mingyuan LI, Chenyu Wy,
Fenggang Wang, Hongda Hao
Theme Solld Mechanlcs Date: May-24 Room: E
Session E03: Symposlum in Honour of Prof. In Lee Time: 1:30PM-3:30PM
Paper Title Author Time
ICCES1320130421308 Aeroelastic Analysis of a Horizontal Axis Wind InLee 1:30PM-2:06PM *award
Turbine Blade and its Structural Monitoring using
Fiber Bragg Grating Sensors
ICCES1320121228030 Experimental flutter suppression: Wind tunnel Jae-Hung Han, Jong-Won Lee, 2:00PM-2:18PM
testing and Juho Lee
ICCES1320121228032 Dynamic Stability Enhancement of Thin Rotating  Kyo-Nam Koo 2:18PM-2:36PM
Disks by Rim Relnforcement
ICCES1320130101048 Development of plezoelectric transducers for Lae-Hyong Kang, and Jung-Ryul 2:36PM-3:01PM *keynote -
structural vibration monitoring and control Lee
ICCES1320130101049 Nonlfinear Aeroelastic Characieristics of an Jag-Sung Basg, In Lee, Seung-Kil 3:01PM-3:26PM *keynote
Alrcraft wing and Missile Control Fin Paek, and Sooyong Lee
Theme Multldisciplinary Analysis 8 Synthesis of Complex Systems Date: May-24 Room: E
Session EQ4: Calculations and Experiments for Petroteum Englnesring {Multiphysics) Time: 4:00PM-6:30PM
Paper Title Author Time
ICCES1320130205139 The Model Deslgn of Turbine Blade in Ol & Gas  Chunfel Tan, Baoshan Guo 4:00PM-4:18PM
Drilling
ICCES1320130120076 Siudy of LWD data visuat interpretation and geo- SHAO CalRul, ZHANG FuMing, 4:18PM-4:43PM *keynole
steering technology In real time CHEN GueXing, TANG HalQuan,
Cao Xiandun
ICCES1320130308233  Quantitative Identification and 3D Modeling for Yaru Wen, Shaochun Yang, Yan 4:43PM-5.01PM
Interlayer In Delta Reservoir Wang
ICCES1320130304216 Permealion Mechanism and Optimal Design Shao-hua Gu, Yue-tian Liu, Long- 5:01PM-5:19PM
Method yu Han, Cheng-xla Wu
ICCES1320130318257 Complex Formulation and Evaluation of Viscosity Bo Peng, Shengke Li, Ying Li 5:19PM-5:37PM
Reducer for Heavy Qil '
Theme Multidisciplinary Analysls & Synthesls of Complex Systems Date: May-25 Room: E
Sesslon EO05: Muitiphysics Modeling and Its Applications Time: 8:00AM-10:00AM
Paper Title Author Time
ICCES1320121210014 Numerical Analysis on Inferaction between Twe  Xinpu Shen 8:00AM-8:25AM *keynote
Zipped Wells with Continuum Damage Method
ICCES1320130116061 An Efficlent Method for Greening the Internat with  Shijia Ziw, Yujing Zeng, Fei Song, 8:25AM-8:50AM *keynote
Topology Optimization Hongke Zhang
ICCES1320121204008 Hydraullc Fracture Propagation in Unconventional Suling Wang,Yang L1, He 8:50AM-9:08AM
Reservoirs:The Rola of Bedding Piana Llu,Minzheng Jiang .
ICCES1320121208011 A New Method to Achleve Equivalent Plastic Peng Cao, Decheng Feng, 9:08AM-9:26AM
Strain Explicit Form of J2 plastic isotroplc Changjun zhou
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Stochastic FEM on nonlinear vibration of fluid-conveying double-walled

carbon nanotubes subjected to a moving load

Tai-Ping Chang1
*Department of Construction Engineering, National Kaohsiung First University of Science and Technology,
‘ Kaohsiung, Taiwan

Abstract

This study uses stochastic FEM to investigate the statistical dynamic behaviors of nonlinear vibration of
the fluid-conveying double-walled carbon nanotubes (DWCNTSs) under a moving load by considering the
effects of the geometric nonlinearity and the nonlinearity of van der Waals (vdW) force. The Young’s
modulus of elasticity of the DWCNTs is considered as stochastic with respect to the position to actually
characterize the random material properties of the DWCNTS. Besides, the small scale effects of the nonlinear
vibration of the DWCNTSs are studied by using the theory of nonlocal elasticity. Based on the Hamilton’s
principle, the nonlinear governing equations of the fluid-conveying double-walled carbon nanotubes under a
moving load are formulated. The stochastic finite element method along with the perturbation technique is
adopted to study the statistical dynamic response of the DWCNTs. Some statistical dynamic response of the
DWCNTs such as the mean values and standard deviations of the non-dimensional dynamic deflections are
computed and checked by the Monte Carlo Simulation, meanwhile the effects of the nonlocal parameter and
aspect ratio on the statistical dynamic response of the DWCNTs are investigated. It can be concluded that the
" nonlocal solutions of the dynamic deflections get larger with the increase of the nonlocal parameters due to
the small scale effect, and as the aspect ratio increases, the small scale effect has less effect on the maxima

non-dimensional dynamic deflections of the DWCNTs.

Keywords: Nonlinear vibration; Double-walled carbon nanotubes; Stochastic FEM; Perturbation technique;
Small scale effect; Nonlocal elasticity theory.

1. Introduction

Since the landmatk paper published by Iijima [1], carbon nanotubes (CN'Ts) have attracted worldwide
aftention due to their potential use in the fields of chemistry, physics, nano-engineering, electrical
engineering, materials science, reinforced composite structures and construction engineering. Carbon
nanotubes (CNTs) are used for a variety of technological and biomedical applications including
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nanocontainers for gas storage and nanopipes conveying fluids [2-8]. Some important applications of carbon
nanotubes (CNTSs) are such as nanotubes conveying fluids [3,7-8], different types of fluid flows like water [9],
dynamic flow of methane, ethane and ethylene molecules {10} and the diffusive transport of light gases {11]
had been reported, and the effects of these fluids on the mechanical properties of CNTs had been investigated.
Generally there are two methods widely adopted to study the CNTs conveying fluids. One is the molecular
dynamics simulations (MDS) [10-11], however, MDS needs a tremendous amount of computational time and
effort so that only a very small system can be tackled. The other is the continuum mechanics model. Natsuki
et al. [12] adopted a simplified Fliigge shell model to investigate the wave propagation of single- and
double-walled CNTs conveying fluid. The single-elastic beam model [13-14] and the multiple-elastic beam
model [15-19] were also broadly adopted to study the dynamic behaviors of fluid-conveying single-walled
carbon nanotubes (SWCNTs) and multi-walled carbon nanotubes (MWCNTSs). The vibration frequencies of
the linear system and the system’s stability related to the internal moving fluid were investigated. Moreover,
the nonlocal elasticity theory was incorporated into the elastic beam model to study the small scale effect on
the dynamics of SWCNT conveying fluid [20]. Chang and Liu [21-22] studied small scale effects on the
flow-induced instability of double-walled carbon nanotubes (DWCNTSs) by using the nonlocal elasticity
theory. More recently, Chang [23-24] investigated the thermal-mechanical vibration and instability of
fluid-conveying single-walled carbon nanotubes (SWCNTSs) based on nonlocal elasticity theory. Generally
speaking, the beam models mentioned above are linear; however, the vdW forces in the interlay space of
MWCNTSs are essentially nonlinear. Furthermore, the slender ratios are normally large if the beam models
are adopted, that is, the large deformation will occur. Therefore, it is quite essential to consider two types of
nonlinear factors, namely, the geometric nonlinearity and the nonlinearity of vdW force in investigating the
dynamic behaviors of fluid-conveying MWCNTs. Kuang et al, [25] investigated the dynamic behaviors of
double-walled carbon nanotubes (DWCNTs) conveying fluid by considering two types of nonlinearities
mentioned above.

Due to the rapid process of nanotechnology, the motion of neuiral atoms and nanopatticles in nanotubes
has been of remarkable interest [26]. Carbon nanotubes are utilized as molecular channels for the
transportation of nanopatticles, such as water and protons [27]. In the process of these applications, carbon
nanotubes might be subjected to moving load, and this causes the transverse vibration of carbon nanotubes.
Therefore, it is quite necessary to investigate the dynamic behavior of carbon nanotubes under moving loads.
So far, most researchers have studied static, buckling or free vibration analysis of nanotubes or nanobeams
based on the local or nonlocal elasticity theory, forced vibration of DWCNTSs under moving loads is rarely
investigated. Until recently, Simsek [28] performed the vibration analysis of a SWCNT under action of a
moving harmonic load based on nonlocal elasticity theory. Kiani and Wang [29] adopted nonlocal elasticity
theory to investigate the interaction of a single-walled carbon nanotube with a moving nanoparticle.

Salvetat et al, [30] measured the flexural Young’s modulus and shear modulus using AFM test on
clamped—clamped nanoropes, getting values with 50% of error. Information related to statistical distributions
of experimental data is also rare, and the important study from Krishnan et al. [31] provides one of the few
examples available of histogram distribution of the flexural Young’s modulus derived from 27 CNTs. The
Young’s modulus was estimated observing free-standing vibrations at room temperature using transmission
electro-microscope (TEM), with a mean value of 1.3 TPa -0.4 TPa/+0.6 TPa, Pronouncedly, in [32],
stochastically averaged probability amplitude for the vibration modes is computed to obtain the




root-mean-square vibration profile along the length of the tubes. Uncertainty is also associated to the
equivalent atomistic-continuum models adopted extensively in particular by the engineering and materials
science communities, Hence, to be realistic, the Young’s modulus of elasticity of carbon nanotube (CNTS)
should be considered as stochastic with respect to the position to actually describe the random propetty of the

CNTs under certain conditions.

In the present study, we investigate the stochastic dynamic behaviors of nonlinear vibration of the
fluid-conveying double-walled catbon nanotubes (DWCNTs) under a moving load by consideting the
effects of the geometric nonlinearity and the nonlinearity of van der Waals (vdW) force. The Young’s
modulus of elasticity of the DWCNTSs is considered as stochastic with respect to the position to actually
characterize the random material properties of the DWCNTs. In addition, the small scale effects on the
nonlinear vibration of the DWCNTSs are studied by using the theory of nonlocal elasticity. Based on the
Hamilton’s principle, the nonlincar governing equations of the fluid-conveying double-walled carbon
nanotubes under a moving load are formulated. The stochastic finite element method along with the
perturbation technique is adopted to study the statistical response of the DWCNTS; in particular, the
Newton-Raphson iteration procedure in conjunction with Newmark scheme is utilized to solve the
nonlinearity of the dynamic governing equation of the DWCNTs. The effects of the nonlocal parameter,
aspect ratio and the flow velocity on the statistical dynamic response of the DWCNTs are investigated.

2. Nonlinear beam model for fluid-conveying DWCNTs under a moving load

Fig. 1. Fluid-conveying DWCNTSs under a moving load.

In Fig. 1, the double-walled carbon nanotubes (DWCNTSs) is modeled as a double-tube pipe which is
composed of the inner tube of radius R, and the outer tube of radius R,. The thickness of each tube is 7,
the length is L, and Young’s modulus of elasticity is E. It is noted that the Young’s modulus of elasticity
E is assumed as stochastic with respect to the position to actually describe the random material property of
the DWCNTSs. The internal fluid is assumed to flow steadily through the inner tube with a constant velocity
U and the moving load F(x,f) and the internal fluid are considered as deterministic. Besides, the

boundary conditions of the DWCNTs are assumed as simply-supported at both ends.

Based on the theory of Fuler—Bernoulli beam and a nonlinear strain—displacement relationship of Von
Karman type, the displacement field and strain—displacement relation can be written as follows:

w (x,z,t)=w,(x,1) O

where x is the axial coordinate, # is time, #, and #, denote the total displacements of the ith tube along the




x coordinate directions, u; and w; define the axial and transverse displacements of the ith tube on the neutral
axis, ¢, the corresponding total strain, and the subscript i =1 and / =2. Notice that tube 1 is the inner tube

while tube 2 is the outer tube.
The potential energy ¥ stored in a DWCNTs and the virtual kinetic energy 7' in the DWCNTs as well as the

fluid inside the DWCNTs are individually written as follows:
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where 8, =—0w, /6x, I and m, are the moment of inertia and the mass of the ith tube per unit length; p,is

the mass density of the beam material; o, is the mass density of the fluid inside tube 1;

U is the flow velocity, 4, = a'r[(Ri +h) - R, T and A, =7r[(R2 +hY -R, ]2 are the cross-sectional areas of

tube 1 and tube 2, respectively, and 4, = 7R’ is the cross-sectional areas of the fluid passage in tube 1.

Based on Hamilton’s principle, the variational form of the equations of motion for the DWCNTS can be

given by

L:(5V—6T—§P)df=0 )

where
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where M is the mass of the fluid per unit length and 7, is the moment of inertia of the fluid. The virtual

works due to the vdW interaction and the interaction between tube 1 and the flowing fluid and the moving

load are given by

S = J? [ﬁ - MU? 6;-12;1 cos B, }dxéwl +.[0L (P xS,

L
+ L F(x,0)dxdw,

(7




where P is the nonlinear vdW force per unit length in the interlayer of the DWCN'TSs, and in this study the
moving load F(x,r) is assumed as F(x,f)=F,d(x—x;), where () is the Dirac-delta function, x; is
the coordinate of the moving load, F, is the amplitude of the moving load.

The interlayer potential per unit area IT (5 ) can be expressed in terms the interlayer spacing ¢ as follows:

11(8) = K[(%"—y - 0.4[%"—)!0} | | (8)

the vdW force P is then obtained by considering the lowest-order nonlinear term in Taylor expansion of IT,

which is written as [33]

2 4
P=ar| 2 (o-sy+ L2 (55
96" 5.5, 6957, ©®)
= ¢, (wy, —w) + ¢y (0w, — )’
? 19' :
where K =-61.665 meV/atom; 6—5,=w,~w;e=—=| 2R ;e=—— 2R and 4, =034nm is
5=, 6 05 5=5,

the equilibrium interlayer spacing.

By utilizing the Egs. (4-7) and considering the boundary conditions of the simple ends, and the assumption

that all variables and derivatives are zero atf =/, and £ =/, all the terms involving [ and []:’0 vanish, In

- _ . r . oW, .
addition, considering the moderate large-amplitude deflection, cosf=1 and sin g, ~ ——5i are adopted in the
i

following derivation,
In the present study, the boundary conditions of the DWCNTs are assumed as simply supported, therefore,
the following boundary conditions can be written for the axial displacement;

(0,1 =u,(L,1)=0, u,(0,¢)= y (L,r)=0 (10)

By neglecting the rotation inertia and utilizing Eqgs. (4-10), after some tedious derivations we can obtain the
coupled nonlinear governing equations for the vibration of fluid-conveying DWCNTSs under a moving load as

follows:
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3. Small scale effect of nonlinear vibration of DWCNTs by nonlocal elasticity theory

Based on Eringen nonlocal clasticity model [34], the stress at a reference point x in a body is considered
as a function of strains of all the points in the near region. The above assumption is in agreement with the

atomic theory of lattice dynamics and experimental observations on phonon dispersion.

Consider a homogeneous and isotropic elastic solid, the constitutive equation is

6(x) = C, : [ (| X'~ x|, 7)e(x)dV (x') (13)

where symbols ¢’ is the inner product with double contraction, C, is the elastic stiffness matrix of classical
isotropic elasticity, o(x) denotes the nonlocal stress tensor at x, and &(x’) is the strain tensor at any point x’
in the body. The kernel function a(jx'—x|,7) is the nonlocal modulus, |x'—x[is the Euclidean distance,
andr =¢,a/l , where e, isa constant appropriate to each material, @ is an internal characteristic size (e.g.

size of C-C bond, lattice spacing, granular distance) and / is an external characteristic size (crack size, wave
length etc.). The volume integral in Eq. (13) is over the region V occupied by the body. The kernel function is
given as [34]

af| x},7) = @) K,(Vx-x /17) (14)
where K, is the modified Bessel function.

By incorporating Eq. (13) and (14), the following equation can be derived

(1—e}a®V)o=C, & (15)




1t is noted that the scale e,a in the Eq. (15) will lead to small scale effect on the response of structures in
" nano-size, furthermote, the classical (local) elasticity theory is recovered if the small scale coefficient eya

is set to be zero,

Based on Egs. (11-12) and Eq. (15) and the formulations derived by Chang [23, 24], the coupled nonlinear

governing equations for the vibration of fluid-conveying DWCNTSs under a moving load based on nonlocal

elasticity theory are given as follows:
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In Egs. (16-17), it is assumed that the small scale effects on the nonlinear terms due to geometrical
nonlinearity are neglected since they are normally small compared with those on the linear terms.

4. Solutions by finite element method

In the present study, the finite element method is adopted to determine the solutions to Egs. (16-17). Using
the finite element formulation, we can obtain the governing matrix equation of the structure after assembly as

follows:

[M]W+[C]W+R(W) =P o , (18)




where [M] is the global consistent mass matrix of the structure, [C] is the global damping matrix of the

structure, W is the global velocity vector of the structure, W is the global acceleration vector of the
structure, W is the global displacement vector of the structure, P is the global external force vector of the

structure and R(W) is the global vector of restoring forces of the structure that depends on the

displacement field,

Based on equation (18), the governing equation of the structure at time 7+ Ar is given by
[M] Wi _]_[C]WHA: +R(W”A’) — prHi (19)

If the vector R is differentiable in the neighborhood of the displacement vector W, we can expand R
with respect to W by Taylor series:
o
R(W")= R(W')+—5

1{ &R
oW o AW+ E(W)l%w' AW 4. (20)

where AW = W™ - W' is the incremental displacements. We define the second term of equation (20) to be
the tangent stiffness matrix which are well established in the literature and neglect the higher order term
beyond the second derivatives, then equation (20) can be reduced as:

R(W*)=R(W')+[ K} | AW @1
Substituting equation (21) into equation (19), we obtain
[M] W [C] W [ K AW =P ~R(W) (22)

The above equation can be solved by any direct time integration method even it is nonlinear. In order to
improve the solution accuracy, it is necessary to carry out the equilibrium iteration in each time step. In this

* - study, the Newton-Raphson method in conjunction with Newmark scheme is adopted to perform the

numerical analysis,
The iteration form of equation (22) can be written as

(1)

[M](f‘) WA [C](!’) Wiy [(H)K; ] AW = prd (D) R*Y j=1,2,3,... (23)




where OWrd Ogprs gng Oygged S (Dgea L Osw  are the  accelerations, velocities and  the
displacements at the ith iteration respectively. The converge criteria is defined by

- |Pow]/|Owe (24)

|| is the Euclidean norm; the iteration repeats until the above criteria is less than a tolerance,

5. Perturbation Technique

In this study, only the Young’s modulus of elasticity £ is assumed to be stochastic in position, the
geometric shapes and sizes of the structure and the moving load and the fluid load are assumed to be
deterministic. Applying the perturbation technique, the randomly fluctuating Young’s modulus of elasticity £

can be assumed as;
E(x)= E(°)§+ ax) = EO+ O (25)

where E© is the mean value of the Young’s modulus of elasticity, a(x) is random variable with zero mean,
and E%(x) is homogenecous stochastic field representing the fluctuation of the Young’s modulus of

elasticity around its mean value. Assuming the random variable « is uniform within the element, then the
stochastic nodal displacement vector can be expanded about & by using Taylor series as:

(+At {0)r+is i {)e+at 1 &EE (2)+de
W = WO LN W, 05,+EZZVVU a0, ... (26)
i=1 i=t j=t
o NE | 1 NE NE 5
AW = AW+ Awle, +EZZAW§. oo+ 27)
=t i=1 j=1

where the superscript (0) represents the mean value term, both i and j denote the element numbers, NE is the
total number of the element and ¥ means the merging with respect to elenient. Similarly, the restoring force

vectors and the tangent stiffness matrix can be written as;

NE 1 NE I\;'E
R =R +> RMg, +EZZR§?)afa e (28)
i=t

i=l j=1
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_ Substituting equations (27-29) into equation (22) and applying the perturbation technique to equation
(22), the higher order terms are truncated, and comparing equal order terms for the random variable « , the
zero, first, and second order equations for the problem are obtained, respectively.

For zero order

[M] W(U)HN + [C] W(O)Hm n I:Kg'o)z ]Aw(o) _pih_ R(O), 30)

For first order
[M ] WJ(I}HN + { C] VVi (Desar o I:I {gwo)r :! AVV,,(I) __ [Kgli)r :l AW® _ Rr(_i): | 31)

For second order
[M] W, 4 [C] W, P 4 [KEP)’ Jawe =2k Jaw? -[K§) |aw® -RE” (32)

The solutions of equations (30-32) are achieved by using the procedures described in the previous

section.

6. Statistical Dynamic Analysis

The statistical dynamic responses of DWCNTSs can be obtained after calculating the zero, first and

second order equations in equations (30-32), For example, at any fixed time, both expected value of
deflection and autocorrelation of the deflection between two different points pand ¢ can be obtained

based on the first order approximation by neglecting the third term in equation (26) as follows:

E[w]=w" (33)
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Efa, =R, (- x)= R, (Dx) (35)

where Efe] is the expectation and the R (Dx) is the autocorrelation function of random variable «

assuming that the Gaussian stochastic process of the Young’s modulus of elasticity E is homogeneous with
respect to the position, ¥, and X, are the coordinate at the center of the element pand g¢. Based on
equation (34), the stochastic process of deflection is assumed to be homogeneous with respect to position as

well, R, (x,, ) can be replaced by Ry (Ax). Therefore, the autocorrelation Ry, (Ax) can be computed

readily provided that the spectra density of the Young’s modulus of elasticity is given. In this study, the
spectral density function of random variable « is assumed to be of the following form:

S, (k)= \/_ alb exp[—lbz( )] (36)

where o, denote the standard deviation of the random field a (‘C ), b, is the parameter that influence the
shape of the spectrum, and «, is the wave lengths. Also, the autocorrelation R, (Dx) is the

Wiener-Khintchine transform of the spectral density S, (kx) which can be easily obtained as follows:

. iz 12 .
R, (Dx)z sj exp %‘f) 37

Therefore, the autocorrelation R, (Dx) can be obtained readily from equations (34-37). Incidentally, the

variance vector of deflection indeed is the diagonal components of equation (34) as follows:

NE NE

Var =) > diag {W(I)WI [o:,,a . ]} (38)

i=1 j=1

7. Numerical examples and discussion

Fig. 2. Sample function «(x) versus position of DWCNTSs.




Fig, 3. Mean value of W, (L7 2,t)! D versus dimensionless time T for nonlinear and linear analysis,
PS=Present study, MCS=Monte Carlo Simulation,

Fig. 4. Standard deviation of WZ(L ! 2,t)/ D versus T for nonlinear and linear analysis. PS=Present -
study, MCS=Monte Carlo Simulation.

Fig. 5. Mean value of W,(L/ 2,¢)/ D versus dimensionless time T.
PS=Present study, MCS=Monte Carlo Simulation,

Fig. 6. Mean value of Wl(L !/ 2,1}/ D yersus dimensionless time T‘.
PS=Present study, MCS=Monte Carlo Simulation,

Fig. 7. Standard deviation of W,(L/ 2,¢) /' D vyersus dimensionless time T.
PS=Present study, MCS=Monte Carlo Simulation.

Fig. 8. Standard deviation of W,(L/ 2,1)/ D versus dimensionless time T.

PS=Present study, MCS=Monte Carlo Simulation.

Fig. 9. Mean values of maxima non-dimensional deflections versus the aspect ratio
Lldfor 7=02.
Fig. 10, Mean values of maxima non-dimensional deflections versus the aspect ratio
L/dfor 7=05.
Fig. 11. Mean values of maxima non-dimensional deflections versus the aspect ratio
L/dfor V=08,
Fig, 12. Mean values of maxima non-dimensional deflections versus the nonlocal
parameter €d for V=02,
Fig. 13. Mean values of maxima non-dimensional deflections versus the nonlocal
parameter €,d for? =0.5.
Fig. 14. Mean values of maxima non-dimensional deflections versus the nonlocal
parameter &4 for/ =08,
Fig. 15. Mean values of maxima non-dimensional deflections versus the aspect ratio

L/dfor V=02 andea=1.0nm,




In the numerical computations, the simply supported boundary conditions are considered for the
fluid-conveying DWCNTs under a moving load with constant velocity, The inner and the outer tubes are
assumed to have the same Young’s modulus, the same thickness and the same mass density. The numerical

values of the parameters are adopted as follows:
Mean value of Young’s modulus E=1 Tpa, tube thickness h=0.34 nm, mass density p =2300Kg/m’, the

mass density of water flow is p, =1000Kg/m’ , the inner radius R =0.7#m and the outer

radius R, =1.04nm and the parameters for the random variable « are assumed as §, = 0.,6 = 1.0,

The length of the DWCNTs is considered as a variable for the different values of the aspect ratic L/ d . A

conservative estimate of the nonlocal parameter 0 Tega 2.0nm for a SWCNT is proposed by Wang [35],

hence, in the present study, the nonlocal parameter is chosen as 0 Te@ 2.0mm to investigate the small

scale effects on the dynamic responses. For a constant velocity of the moving load, the non-dimensional
dynamic deflection is normalized as the ratio between the dynamic deflection and the static deflection, which

is D= FL/48EI | of a beam under a point load F, at the middle point of the beam. Therefore, the

non-dimensional dynamic deflection is independent of the geometrical properties of the DWCNTSs and the
magnitude of the moving load. The effect of the velocity of the moving load is represented by the

non-dimensional velocity parameter ¥ which is denoted as follows:

V.
v (39)

where v is the critical velocity denoted as

’ w, L
e T T 40
» (40)
where W, is the fundamental frequency of the DWCNTs. The non-dimensional time T is denoted as
X v,.!
7o tr Y
e | ay

First of all, based on the spectral density of random variable @(x) in Eq. (36), a sample functiona(x) versus
position of DWCNTSs is generated and plotted in Fig. 2 to show the randomness of the Young’s modulus of
DWCNTs. In the following numetical computations, the internal fluid velocity of the DWCNTSs is assumed as
U = 400 m/ sec, the non-dimensional velocity ¥ =0.2 is assumed for the moving load and the aspect ratio

L/d =10is considered, unless they are specified otherwise. In order to see the difference between the




proposed nonlinear analysis and linear analysis, the mean values and standard deviations of the

non-dimensional dynamic deflections W,(L/ 2,¢)/ D of the DWCNTs are presented in Figs. 3-4

respectively in the case of €4 = 0.0, As it can be seen from the figures, the magnitudes of dynamic

response based on the present nonlinear analysis are less than those of the linear analysis, which is fairly
rational. Besides, the numerical results from the proposed method are checked by the Monte Carlo’
Simulation. In Figs. 5-8, the mean values and standard deviations of the non-dimensional dynamic
deflections of the DWCNTSs are depicted. Fig. 5 presents the mean value of the non-dimensional dynamic

deflections W,(L/ 2,t)/ D versus the non-dimensional time T for various values of the nonlocal

parameter €, . As it can be seen from Fig. 5, the numerical results based on the present study are checked

by Monte Carlo Simulation, they are in excellent agreements, General speaking, the mean values of the
non-dimensional dynamic deflections become larger as the nonlocal parameters increase when T is less than
or equal to 0.92. In Fig. 6, the similar numerical results can be found except that the non-dimensional

dynamic deflections W,(L / 2,1)/ D are for the inner tube of the DWCNTs. The magnitudes in Fig. 6 are

slightly less than those in Fig. 5, which is quitc reasonable. Fig. 7 presents the standard deviation of the

non-dimensional dynamic deflections W,(L / 2,£)/ D with respect to the normalized dimensional time T

for various values of the nonlocal parameter €,4 . Once again, the numerical results based on the present

study are in good agreements with those estimated by Monte Carlo Simulation except that the results from
Mente Carlo Simulation are slightly larger than those from the present study, it is noted that the similar

results can be detected in Fig, 8 for non-dimensional dynamic deflections w,(L / 2,¢)/ D,
Fig. 9 presents the mean values of the maximum non-dimensional dynamic deflections W,(x,¢)/ D versus

the aspect ratio L/ d for various values of the nonlocal parameter €@ at the constant moving load

velocity ¥ =0.2. As it can be detected from the figure, the maxima non-dimensional dynamic deflections
computed by using the nonlocal model are larger than those of the local (¢classical) model thanks to the small
scale effect. In Figs. 10-11, the mean values of the maximum non-dimensional dynamic deflections are

presented with respect to the aspect ratio Z /dfor V=05and V=08 respectively, Similar results can be

drawn as those in Fig. 9 except that the magnitudes of the non-dimensional dynamic deflections are larger in
Figs. 10-11. Based on the phenomena observed from Figs. 9-11, the non-dimensional dynamic deflections of
the DWCNTs with the lower aspect ratios are significantly affected by the nonlocal parameter than those of
the DWCNTs with relatively higher aspect ratios. Therefore, it can be concluded that the local (classical)
beam model can be adopted to investigate the dynamic behavior of the slender DWCNTs with negligible




relative errors when L/ d?® 40 In Figs. 12-14, the mean values of the maxima non-dimensional

deflections W,(x,¢ )/ D are presented with respect to the nonlocal parametel €, for various values of the

aspect ratio L/d . Accordmg to the Fig. 12, the maxima non-dimensional deflections get larger as the
nonlocal parameter increases, and the effect of the nonlocal parameter depends on the aspect ratio. Figs.

13-14 show the similar results as those in Fig. 12 except that the magnitudes of the maxima non-dimensional
deflections are greater in the cases of ¥ =0.5and ¥ =0.8. In order to study the dynamic response of the
DWCNTs due to the fluid velocity, Fig. 15 shows the mean values of maxima non-dimensional deflections

with the aspect ratio L/ d for 7 =02 and€a =1.0nm | According to the results from the figure, the

maxima non-dimensional dynamic deflections get larger as the flow velocity increases, which is quite

reasonable.

8. Conclusions

This paper investigates the stochastic dynamic behaviors of nonlinear vibration of the
fluid-conveying double-walled carbon nanotubes (DWCNTs) under a moving load by considering the
effects of the geometric nonlinearity and the nonlinearity of van der Waals (vdW) force. The Young’s
modutus of elasticity of the DWCNTSs is considered as stochastic with respect to the position to actually
characterize the random material properties of the DWCNTs. In addition, the small scale effects of the
nonlinear vibration of the DWCNTs are studied by using the theory of nonlocal elasticity. Based on the
Hamilton’s principle, the nonlinear governing equations of the ﬂuid-conveyihg double-walled carbon
nanotubes under a moving load are formulated. The stochastic finite element method along with the
petturbation technique is adopted to study the statistical response of the DWCNTSs; in particular, the
Newton-Raphson iteration procedure in conjunction with Newmark scheme is utilized to solve the
nonlinearity of the dynamic governing equation of the DWCNTSs. Some statistical results obtained by the
petturbation technique and those from the Monte Carlo simulation approach show good agreements.
Sonte statistical dynamic response of the DWCNTs such as the mean values and standard deviations of
the non-dimensional dynamic deflections are calculated, meanwhile the effects of the nonlocal parameter,
aspect ratio and the flow velocity on the statistical dynamic response of the DWCNTs are investigated. It
can be concluded that the nonlocal solutions of the dynamic deflections get larger with the increase of the
nonlocal parameters due to the small scale effect. In addition, the effect of the nonlocal parameter depends

on the aspect ratio L / d | which can be neglected for slender DWCNTs when the aspeet ratio L ! dis

greater than 40. In addition, it is found that as the flow velocity increases, the maxima non-dimensional
dynamic deflections of the DWCNTs get larger. It is noticed that the calculated stochastic dynamic
response plays an impottant role in estimating the structural reliability of the DWCNTS.
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Legends of Figures




Fig. 1. Fluid-conveying DWCNTs under a moving load,

Fig. 2. Sample function @(x) versus position of DWCNTs,

Fig. 3, Mean Vaiﬁe of W,(L/ 2,6)/ D versus dimensionless time T for nonlinear and linear analysis.
PS=Present study, MCS=Monte Carlo Simulation.

Fig. 4. Standard deviation of W,(L / 2,£)/ D versus T for nonlinear and linear analysis, PS=Present study,
MCS=Monte Carlo Simulation,

Fig. 5. Mean value of W,(L / 2,t}/ D versus dimensionless time T.
PS=Present study, MCS=Monte Carlo Simulation.

Fig. 6. Mean value of W,(L/ 2,t)/ D versus dimensionless time T.

PS=Present study, MCS=Monte Carlo Simulation,

Fig, 7. Standard deviation of W,(L / 2,6}/ D versus dimensionless time T.
PS=Present study, MCS=Monte Carlo Simulation.

Fig, 8. Standard deviation of W (L / 2,1)/ D versus dimensionless time T,

PS=Present study, MCS=Monte Carlo Simulation.
Fig. 9. Mean values of maxima non-dimensional deflections versus the aspect ratio

L/dfor 7=02.
Fig. 10. Mean values of K}naxima non-dimensional deflections versus the aspect ratio
L/dfor V=05,

Fig. 11, Mean values of maxima non-dimensional deflections versus the aspect ratio

L1dfor V=08,
Fig. 12. Mean values of maxima non-dimensional deflections versus the nonlocal parameter €& for ¥ =0.2.
Fig. 13. Mean values of maxima non-dimensional deflections versus the nonlocal parameter €4 for ¥ =0.5.

Fig. 14. Mean values of maxima non-dimensional deflections versus the nonlocal parameter €@ for ¥ =0.8.
Fig. 15. Mean values of maxima non-dimensional deflections versus the aspect ratio

L!dfor V=02 ande,a=1.0nm.
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Fig. 1. Fluid-conveying DWCNTs under a moving load.
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Fig. 2. Sample function a{x) versus position of DWCNTs,
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Fig. 3. Mean value of W,(L/ 2,¢ )/ D versus dimensionless time T for nonlinear and linear analysis.

PS=Present study, MCS=Monte Carlo Simulation.
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Fig. 4. Standard deviation of W,(L / 2,£)/ D versus T for nonlinear and linear analysis. PS=Present study,

MCS=Monte Carlo Simulation.
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Fig. 6. Mean value of W,(L/ 2,#)/ D versus dimensionless time T.

PS=Present study, MCS=Monte Carlo Simulation.
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PS=Present study, MCS=Monte Carlo Simulation.
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PS=Present study, MCS=Monte Catlo Simulation.
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