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Topic

Biological systems
Uncertainty quantification and error estimation

Numerical simulation methods
(including 10 sessions for IGA)

Reduction methods

Multiscale problems

Optimization, inverse problems and conirol
(including 19 sessions for Topology Optimization)

Materials
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High performance computing

Interdisciplinary coupled and contact problems
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« model reduction, TR
* uncertainty quantification, e DEEAL
« verification and validation, FeAn - WERIRRGE

+ inverse analysis and stochastic method, ¥ & fERGRAOTIE

+ optimization, b

+ element technology, SR

+ solution techniques and parallel computing, i & WL
+ damage and fracture, HIE e
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+ mechanics at micro and nano-scales,

+ low-speed fluid dynamics, AT (R
+ fluid-structure interaction, VA - HEEERY

+ electromagnetics, FEMEHAT

+ coupled diffusion phenomena, HRHLHEIS

PSS A v v 2 A
Flomfid L LTTRedm s, ERESsoem & FC
<, AR AT DTN D Z L35,

It is emphasized that this is by no means an exhaustive list, and

+ error estimation and mesh generation.

particularly papers on multi-scale, multi-physics or multi -disciplinary

problems, and on new, emerging topics are welcome.

—7J7, CMAME 23M8(F 2019857 —~13ROiE Y ThH 2.
Mathematical models, and numerical

algorithms related to finite element, boundary element, finite difference,

variational formulations,

finite volume, and meshless discretization methods in the following

fields of computational science and engineering:

+ Solid and structural mechanics, A - )7
* Fluid mechanics, VAL

« Mechanics of materials, eI

- Heat transfer, B

+ Dynamics, /¥

» Geomechanics, iR - W)
+ Acoustics, B

» Biomechanics, Gt VAES

» Nanomechanics, + 0%

» Molecular dynamics, IFENIF

+ Quantum mechanics, (Ve

+ Electromagnetics, R
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and also includes virtual design, multiscale phenomena, from
nanoscale to macroscale, multiphysics problems, parallel computing,
optimization, probabilistic and stochastic approaches.
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% Table 2 (T~ ¥ RPOEFITE v b LIz~ L,
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[EZ2HD72NAS, 2005 4RI 2B 72 Tsogeometric f#HT D
136 & 334 L\ BFAIIEFITRKE V. Biological (AE1A)
D272 & 285 bREL, ARITESITHINT L ER6N
%. —J7 Multiscale (~/LF A5 —/1) X Topology
optimization ( M7= P —fgifb) 13855 20 LA R
DT B D BT IR E L THERRIIIERR ThH 5.
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7R A J 0 D7 G R 2 A RS 7o D TIIFBIE
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Table2 FEI v —/UIRITHF—TU— FRROFEER (2016 43 ABE)

IJNME Wiley CMAME Elsevier

isogeometric 136 326 334 719
(PAVZAA I wWT)

Multiscale 664 19,393 1,069 16,270
(WITF AT —) )

Uncertainty quantification 150 39,477 170 9,084
(TN =DEFIL)

Topology optimization 607 23,050 583 22,009
( ROz —5#Ek)

Biological 272 1,244,805 285 85,770
(&E&TF)

Model reduction 2,734 1,033,842 2,533 262,042
(EFILEEH)

Crack propagation 997 31,706 607 41,225
(ZRHEE)

Damage/fracture 697 72,683 508 269,115
(86 /wE)

Coupled (mechanical) 2,873 185,061 2,281 131,122
(Epklalze)
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RESEARCH TRENDS OF COMPUTATIONAL SOLID MECHANICS
AND THEIR PRACTICAL APPLICATIONS

Takaya KOBAYASHI ', and Kenjiro TERADA”
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Simulation is the attempt to ascertain the true nature of a large-scale complex system by replacing a part of the
system with a simpler alternative system. Simulation technology consists of three pillars: computational mechanics as
a science, industrial technologies as applications, and computer hardware and software, which tie-up between science
and its applications. Nevertheless, the authors believe that computer mechanics, which only provides physical
insights into the true nature of objects, should be the central pillar of simulation technology. Based on the survey
results of research trends in major international conferences and journals, this paper aims to discuss the fundamental
factors related to the development of computational solid mechanics.
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