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The 12" World Congress on Computational Mechanics brings recent technical developments
and case studies of numerical simulation in academic and industrial area together, including the
innovation of numerical technique, skill of verification on numerical simulation, and long-term
roadmap of numerical method. For the long-term trend, the key topic is the application of
Multiscale Computational Engineering such as the presentations on applications of civil engineering,
chemical engineering, biomedical engineering, and natural disaster. Therefore, it can be expected in
the future that the application of multiple scale engineering will be widened and deepened, and also
the need of hardware and software such as computer storage capacity and graphic demonstration
capability will be increased.

Based on purpose of this trip, the topics of the conference about civil engineering, nature
disaster, and nuclear engineering are focused, and the experience shares from worldwide
researchers are valuable including the enhancement on earthquake, tsunami, and slope failure
simulation, the simulation method on macro and micro structure behavior of structure, and the
consequence demonstration of nature disaster. However, some legendary topics for computational
mechanics like crack growth modeling are still paid attention by researchers from the amount of
presentation in the conference. The application of crack growth for hydraulic fracking for shale gas,
becomes a hot issue on computational mechanics field compared to others based on the quantity of
presentation, and the conference provides good opportunities for attendee to share ideas and
experience to build the robust model for industries.

Key Words: Numerical Simulation, Computational Mechanics
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1. S. Miki 25 A 230y T Seismic stability assessment for the stone-blocks rataining wall by
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(DDA blocks) " keeps stability.
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2. H. Nonoyama 2 A 2531y " SPH-slope stability analysis with DEM and 3D-Geometry
Modeling from Multiple Images | £ Smoothed Particle Hydrodynamics (SPH)753% » It 75
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‘Analysls for Shiramizu valley: SPH analysis

Vegetation in upper area of slope.
— To capture the cormect slope shape is
difficult.

Regarding to the upper area, numerical
model was determined based on the
result of the field survey.

139.5m
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4. J.Chen = A\ 2&3 " High performance computing for assessing hazard of earthquake induced
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* In practice: engineenng indice R: strength of soil against liquefaction
. L load/force induced by earthquake
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(o s ¢ Soil dynamics analysis for a single site™ ..
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1. M. Asai Z A #&3z  Multi-scale tsunami simulation for simulating bridge washout disaster by
using a particle method , » =5 &R EEEAY 25 KU A - HREREIR]/N&EE - 77 Level-0 »
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Multi-physics tsunami problems at Level-2
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2. Takuma Yamaguchi #3 " Crustal deformation analysis using heterogeneous computing ; » /&
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Problem establishmen

+ DOF: 423,052,212

- Scatter 541 point sources _
. Make 10,000 fault-slip scenarios by overlapping Green'’s functions

- Compute using 64 MPI processes and 64 GPUs

Whole model domain Point source location

(a) UL

Result

Calculation time for 541 Green's functions : 5 hours 18 minutes
verage of displacement Standard deviation of

f-’{\,)g f—%‘g -

™} 8

o Ml o el

Displacement Distribution at the point
600
-§ Distribution has a heavy tail,
gnd shows that Monte Carlo method
18 quite valid for this simulation
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1. E. Landau Z A #£3 " A user-material routine for the visco-plastic ballooning and burst of
Zircalloy nuclear fuel cladding in a loss of coolant accident | » $1 %% FPRRIHEEIFEEL S
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subroutine - fiig ARPFRHEZ > BLEREBEMEEER R - JEERZEPR % - V&V EFPE
& Single/Multiple element test~ Study of mass scaling effect~ Mesh refinement study (time and

space mesh convergence) - Modeling of comparable benchmark experiment -

Current Research Focus * Explicit Dynamics (Abaqus/Explicit)
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& Tomporatures C ) \ Fued relocation
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* Main User subroutine type - VUMAT
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2. B. Leturo % AZ3 T Anew structural behavior to perform efficient nonlinear SFR fuel bundle
thermomechanical analysis | > B97 52 B A EHY 2 fE 28 Phenix Sodium Fast Reactor 7 A
BlAEEt - IR BNl & T SR 217 (REETTHY-R Bl & (Wire-wrapped rod)
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Connections : a new BARR element with strain localization
B A 1D model to represent the 30 non linear pinching of a cladding portion under pressure

M Onthe base of a BARR element, enriched :

a) gap [ contact function

(@) &SRR (b) BEMBEE A

[ GE TR RS P

(1) ZEFEME(Adaptive) TERERE

1. B.Wu % AZE3 T Adaptive shell-material point method for bird strike simulation | » [Ft 75 TEHY
st EERE S SRR IE - HRBIRERTE - TR 2 BB E A S & (100~300m/s) ~ i
IRV EE » F5 e SIHVETIIEE - RofAessiE A HIsUE » I HZA%E e lE 4SS R - It
F5E PR ATV E Bl (Material point method, MPM)AETTH5E » 3 Afrisiz( 81 LSDN #E17EE
¥ DU BB RS RS - e sSSP IERENE -

(a) BUEMEETALLE (b) E{E e ERaT SREE Y
[ 3R 2R AR SN ER

2. M. Kaliske %% " Tire-pavement-interaction material modelling, adapted FE-formulation,
polymorphic uncertainties , » $EfimarVIEEER iT#E TE 5 - ST HEMERIGETY - i
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1.

Longer direction 1o [ Mises stress [MP2)
\ e W Displacement
- scaling factor: 10
15t Mode (1.95 Hz) 2nd Mode (2.52 Hz) Load magnification 7 e
factor: 3.94 e
Empirical formula of fundamental period: janguis
Height 25.75 m x 0.02 s/m = Natural pericd 0.515 5 e
< Natural frequency 1.54 Hz TR

T. Yamashita & A #£3% | Seismic response analysis of a medium-rise reinforced concrete

building using a detailed finite element model | » & H A B 22 i5C Frtt B RFEL B SE B 2> B
5t » FMAAIRTT R BE F G R R Y A E TR - BB =V E
AeoC R R > IR —(E T e s R B LR - DR R B BT IR
TEZRBURIITE RS - PYATRTREEERTH - M ER TR ETHEEE - £ - 5704
KRR - B AR T 2R (truss) (R IESHT T - AE R+ D-P oo 2 E PR A5 8B J i e
MRS - GBI R e R R A TR RS O T AR SRR S — IR AR H A IRAE RS (L A=
MRT > A2 A H ST R HE T (IHE (push over) 7oy > RIIHE S B S EkHITZ SR H
A EEEEN R E KR - MR ZE IR RREE(L - BT

% P A RE R S AT R R AT - I0ERZE Mises JE&ESR - A3 BAE IR Foid
AT TG E SRS R - R0 eI 5 TR SRR i S PR TR - T A A
FyBY TG TR FIHORER 7 B T B TR B s Wb e » ER L 45 SR BT DAA A AR 2 1R
T REE 2 A EINEREE TSR B R E - R aE RAyH 5] » a4
BRI - DB ISR Z 2 -

Result of Push-over Analysis: Deformation

Shorter direction LT [l Mises stress [MPa]
| i Displacement
Load magnification | = | icilne fectoc 1o
factor: 4.22 i =) =
. L -

2.

() HRIHRI (b) FESRIEMFE T
71 RIS B NIRRT B RE I R ML RS

T. Miura % A 2% ' Finite element motion analysis of furniture under seismic excitation ;> [t
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B o Ry 1 et SRR IR BER R b > W se S PR R BAE s R Y ENRE A E - £%
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AR Tt 5 - & 150 A EAVIE T2 75 AT EEHIIE R s -

3 ' Fag r_‘ - g PRTT | :'1 g4z ; ,.,:.- ¥ _-. | B ! / 'y w7l
on Analysis of Furniture dui nmng Ea HHqUAKeS

Experiments measured using motion capture system

Arrangement ofinfra red cameras

Example of obtained data

& +7% PRASL MR A sk R SRR
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3. S. Okazawa %5 A #%3%  Seismic response analysis of reinforce concrete pier with concrete solid
and steel beam elements ;> (£ Ry HASIIZLARERANE B RERFEELZ 9T > IS HARIGE
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Objective

. 3D Fine Mesh
. Concrete Model
» PDS-FEM

v Crack Occurrence
v Crack Propagation

v Toward Collapse ey :
. Robust Earthquake Resistant Design g aN¢ reinforcement steel elements
Y'nrsy of aaaraen In vertical cross section

(a) MEFCEBTHE HFE (b) Sl e e 1 AL A e

[\ WA PRT 2R A R s e A 1 o dke

ier
Fracture on surface of RESE Bending Fracturé
Sl R

—

S

This approach com,
putes about 10 ¢
faster than the Conventiong| approac't?es
:

(b) FEAEIEAE - R R

Y onstrery o anaca
() TR AE 1344
L SRR RS A A4 R

Seismic Response L
._-——-—-—'-'-_'_'_'_—___-_-_—_._ —
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E

—
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7]

EuE" ——Experiment
) 3

ro —— Analysis

Time[s]
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Cubic solid one-element model
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e [Loading condition]
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.- sed same Y-displacement
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When the compressive damage p_aramelers, &g and ey,
values, initial stiffness and maximum strength close to the ex|
R

results are obtainediin the simulation.
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penmenta

(a) JEAE LIRS (b) JEAELaERsE R
[ A RE RSB ERET IR

5. Ming-Jyh ChernZ A 253 " Numerical biaxial tensile test of aluminum alloy sheets based on
crystal plasticity finite element method | » [t s H AR S E T R 252 » B T HEEAYTE
A dn & ARV IR AN NPT IITT R - Sna UM R B Sy e nE M B A 1
ERVEEY: > BULHTZEA A IR T 2R BRI AG (Abaqus) - 0B PR SRt T fl 55
AT ECE R T OHE © R 1 RE AT T e - ArBR e RS R ARV AL
s 0 X[EFNY [ & AL BRI » A A E AR M S /50.005 20,026 J5 =

% 18 H



HELT S T EBUEREET - SRAZ4EIETTREH T3 T BRI - T S EL
(ERSE - &5RSEHERR T LIMVAVHEINZ St - HERtEBIRIHEI0T 2\ Ae e tfEny AT THAEETH
A A

Calculated contours of plastic work
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2. How to hydraulic fracturing

e

¥ Stepl-Drilling: longer horizontal well
¥ Step2-fracturing:  Massive  Staged
- Fracturing with multi-clusters
Step3-Flowback fracturing fluid &
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