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o HEBIEFLLT—T
— Meshfree methods & Generalized/Extended FEM
— Multiscale methods
— Multiphysics/Coupled problems
o BiONREME LTV
— Bioengineering
— Nano-technology
o EBNRT-T
— Material characterization
— Failure/fracture
— Flow simulations
— Optimization and inverse problems
o ERTZHCHELIET—T
— Material characterization for concrete
— Failure and fracture analysis

X N USNCCM2009,
SeomechlanlcsI & Geoscience WCCM2008,
— Structural analyses USNCCM2007

— Environmental problems DMinisympsoia®D
o BRTOERDBEHDENTLDIE F-&D
— V&V and uncertainty
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TEROFEMIZU FOERE TRENS D,  (RiFE >Meshless Galerkin SED##i& LTD) Meshfree Particle SEBIFEDIRED

(@) (WERELCHIFBUAYSIICLD) RPRBVIERER LR SR EORIE

(b) A 21 [THKFF LR VVBIBIRERE LUV T HOBFHERROBH & FEHZHL DR — KR
(€) REFCHED A v S 1 DN FHT K B ETDAE

(d) 1 - > TIURIRE (BLUO T HRAICED HBRAIZMALSRIE) (CH1FDCHBEIRNEBORTE
(by, Li, S. &Liu, W.K.: Meshfree Particle Methods, Springer-Verlag, Berlin-Heidelberg, 2004.)

F%ﬁ%ﬁﬂﬁ%iiﬁ@ﬁﬁ%@iﬂm, HBVWIEANHEFLREEDSS(a)E(b)ZRLELTHD, FEMICH U TOERMRICH
N

(1) BEmLE7ITF1TiE (PUM, GFEM, --)

(2) AV CESONBVREREDRLY  (X-FEM, PU-based failure analysis method)
RERKRDSZ1L—>3> =
RO FEIRTE UIiEA
FARETILEAY S 2 DM EFIA U X Y =2 YU — @i

(3) ZOABIEA (X-FEM with level-set method, applications to field/front-evolution problems)
TR AR D OBIEDES), 5FE) - HBZHE, T

Moss, N., Dolbow, J., & Belytschko, T.: A finite

) element method for crack growth without

{ remeshing. nternational Journal for Numerical
Methods in Engineering, \ol.46, pp.131-150, 1999,

Chessa, J. & Belytschko, T.: An enriched finite
element method and level sets for axisymmetric
two-phase flow with surface tension. International
Journal for Numerical Methods in Engineering,
Vol.58, pp.2041--2064, 2003,

Minisymposia for “Meshfree methods” &

“Generalized/Extended FEM”

USNCCM-2007

«Advances and Applications of Meshfree and Extended Finite Element Methods

*Meshfree and Generalized/Extended Finite Element Methods
«Partition of unity finite element and meshless methods: Advances and engineering applications

Dolbow, J., Moés, N., & Belytschko, T.: Discontinuous enrichment in

WCCM-2008 i o cesin B3, 138 a0, 2008, e

*Mathematical Analysis of Generalized Finite Element Method
*Meshfree and Generalized/Extended Finite Element Methods
*Meshless and Related Methods
«Meshfree Multiscale Methods Mini-Symposium
sExtended / Generalized Finite Element Method
«Finite Element Technology and Meshfree approaches: innovative formulation applied to metal forming
*Accuracy Assessment of the eXtended Finite Element Method: Adaptivity, Comparison with Competing Methods,
Industrialisation

USNCCM-2009

+Extended/Generalized Fem and Other Partition of Unity Based Methods
+Application of Meshfree Methods: Solving Practical Problems

Areias, P. M. A. & Belytschko, T.: Analysis of three-
dimensional crack ntation and propagation_using the
i . o extended finte element method, /nt. J. Numer. Meth.

Engng, Vol.63, pp.760-788, 2005

q sssin Thomas C. Gasser, Gerhard A. Holzapfel: Modeling 30 crack
propagation in unreinforced concrete using PUFEM, Comput,

Methods Appl. Mech. Engrg. 194 (2005) 2859-2896
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(Multi-scale modeling for structures)
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— Fourth US National Congress on Computational Mechanics (~ 1997)
« Ccomputational Micromechanics (Ortiz and Baskes) 18{
« Homogenization and Multiscale Computational Methods (Ghosh, Kikuchi and Fish) 2044

EoE)SMEETE N EER(1996)
o [SOOBEEEEUIARMIILTE] 200F

e PD [0, XY, ITODTILF LAIVRKRMEADFE]

- BIEBASE I FRHEER(1996)
o EEME/19TIE]
- SEEIBASHETIFRBER(1997)

o [EEGE] ofF ; MROT+00 - IOOXHZI 2084

- FRBAARFTHIFRFER(1998)
o [RILFRT—)LEEIR] 120
- ZB11BISMEETE HFEES(1998)

o [ERERBOFETAIOANZIR] (2a15)

o ERZv—F)L GTENZE, CALBdE)

- CMAME: 19954EEANNS, 1INME: 19994EEENNS, 1USS: 20004EEENN S,

o FRIEETORES

THIH 1% [NILF AT —)VE]

THI, IV [ILF LA VIRSOBTE]

o TESFHERVWILFRT—IV" DRI
— Global-local: zooming, substructuring, superimposing mesh (s-FEM), etc.
— Multi-level, Micro-macro: General
— Hierarchical: mathematical or approximation-oriented, ...

1995 LRIt B N FBIEDZFEDOS
* Ccomputational Micromechanics
* Ccomputational methods in Micromechanics

1995F IR DB HFBIEDRFHEDOS
* Multiscale modeling and analysis
* Multiscale computational methods

HBEDEZT] :
D= e + X B

a—0 or a—>1
TEETER)

e Multiscale
— Constitutive modeling
— Material characterization
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USNCCM-2007

Minisymposia for “Multiscale methods”

d for d d

«Spatial and/or Temporal Multi-scale Computational Modeling of Materials
*Multiscale Damage and Failure Mechanics

“Multiscale Modeling of Materials

*Mathematical and Computational Aspects of Multi-scale and Multi-physics
*Multiscale computations for practical applications

WCCM-2008 BRI BFADBEANMEED

*Multi-phase and Multi-scale Modelling of Concrete and Concrete Structures
“Multiscale Damage and Failure Mechanics of Engineering Materials
*Multiscale Mechanics in Durability of Materials

Multiscale Mechanics of Interfaces

*Multiscale Methods in Computer Materials Science

Simulation with d Bio Systems

g and U v Materials

*Multiscale Modelling of Material Behaviour

—RERIRTTEROREERN A A >

*Multiscale Problems in the Life Sciences

USNCCM-2009

*Multiscale/Multiphysics Modeling of Materials for Energetics and Shock/Blast
«Computational Contact Interface Mechanics and Multiscale Modeling

*Multiscale Simulations of Damage and Failure of Heterogeneous Materials and Systems
+Advances in Multiscale Methods and Bridging Continuum with Nano- and Bio-Mechanics

“Multiscale Modeling and Uncertainty Q i Materials
“Multi-Scale Computational Modeling of Material Phonon Behavior

«Multimodel and Multiscale Approaches in Solid Mechanics: Algorithms and Applications Advances

“Multiscale Damage and Failure Mechanics of Engineering Materials

“Recent Ad inC Material d Modeling

“Multi-Scale Analysis of Localization and Fracture in Heterogeneous Materials
*Multi-Scale and Multi-Physics Computations In Materials

+Coarse-Grained and Multi-Scale Modeling in Molecular and Cellular Biomechanics.
«Multi-Scale Computation and Modeling of Defects In Materials

«Efficient and Reliable Multiscale Modeling Techniques for Practical Applications

for Composite Materials and Mechanical Systems

«Scale Bridging in Science and Engineering

BRRIZDEFNER
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Multiphysics / Coupled problems

«Modeling and Solution Methods for Coupled Problem Simulation «c | d (EMHD)
Coupled «Stabilized, Multiscale and Multiphysics Methods
«Domain Decomposition Techniques for *Multiphysics Modelling of Porous Media: Geomaterials, Biomaterials and Others
Coupled Problems in Science and Engineering Modelling and Optimisation for Coupled Multi-Physics Processes

«Time- and Spatial Decomposition Methods for Multi-physical and Multi-field Problems
USNCCM-2009

«Advances in Multiscale and Multiphysics Methods: From Quantum to Continuum
«Higher Order and Hp Finite Element Methods For Coupled Multiphysics

Advances in Multiphysics Simulation and Experimental Testing of MEMS and NEMS
Minisymposium on "Mathematical Modeling and Numerical Simulation of
Coupled Multiphysics Systems in Nano- and Biotechnologies™

Problems Numerical Modeling of Coupled Problems in Geo- and Durability Mechanics
«Computational Nanoscience and Coupled Multi-Physics Modeling of Low «Simulation Technology towards the Hydrogen Use World
Dimensional Materials «Efficient Computational Methods for Coupled Problems

«Multiphysics Materials Modeling From Atoms to Continuurm

ASymposium In Honor of Professor Sidney Yip

«Advanced Comp. Methods with Applications to MEMS and NEMS Devices: A
Symp. in Honor of Prof. Subrata Mukherjee |

«Coupled Multifield Problems and Smart Structures
W&

VAADBES ) FOTREIINF I« Sy VAMBEE U TERL) i wma | ®

Biological growth and remodeling, Computational Biology, Biomechanics and [ wnemm T ‘

1581 ) 55.0)

Biomedicine, Nano- and Bio- Mechanics, Computational Vascular and h N
Cardiovascular Mechanics, Computational Mechanics of Biological and Bio-Inspired =
Materials and Structures, Biological Cells And Soft issues, Biofluids A
Computational Nanoscience, Multiphysics behaviors of materials at the nanoscale
Minisymposium on “Mathematical Modeling and Numerical Simulation of Coupled
Multiphysics Systems in Nano- and Biotechnologies”

A e

[Related to Civil Engineering] L o
Computational Electro-Magneto-Hydro-Dynamics (EMHD) :

Multiphysics Modelling of Porous Media: Geomaterials, Biomaterials and Others o ;
Numerical Modeling of Coupled Problems in Geo- and Durability Mechanics » « '
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USNCCM-2007

*Accomplishments and challenges in verification and validation
Advances in Commercial Finite Element Software

+Code and Solution Verification

«Advances in Solver Technology for Industrial Finite Element Analysis
+Uncertainty Modeling and Quantification in Computational Mechanics

WCCM-2008

*Accomplishments and Challenges in Verification & Validation
*Uncertainty Modeling and Quantification in Computational Mechanics
*Uncertainty Quantification Methods for CFD and FSI

USNCCM-2009

«Verification And Validation: Challenges and Accomplishments

+CAE and Industrial Applications of Computational Mechanics
*Uncertainty Quantification in Computational Science and Engineering
*(Ill-Posed Problems in Science and Engineering)

ASME V&V fiZ35 : An Overview of the “V&V in CSM” of
ASME,_ TEIBERILCAEIER ER by HERE

(EBIFUT)

Guide for

Verification and
Validation in
Computational
Solid Mechanics

Guide for Verification and Validation in Computational
Solid Mechani
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