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Development of an experience based natural disaster simulator based on virtual
reality technology
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An experience based natural disaster simulator based on physical simulation has
been developed in order to improve the awareness of disaster risk management. An accurate digital
modeling system for urban area has been developed by using GIS/CAD data for the pre-process. The
numerical simulation methods based on parallel computation have been developed for the computation of
natural disaster. A high quality visualization system based on the virtual reality technology has been
developed for the post-process.



VR

CG

VR

GIS/CAD

VR

MPI

VR

GIS/CAD

CAD

2 Boussinesq

CIVA

Navier-Stokes
VOF

1SPH

2
Boussinesq

Navier-Stokes



1SPH

(R b7t e e T

Time= 120 ThH o=k T8

AL Frignd e Fil

CG




VR

-6 VR

19

CIVA-
A2
Vol.70(No-2) pp. 1_349-1_356
2015
https://www. jstage. jst.go.jp/article
/jscejam/70/2/70_1_349/ pdf

2D-3D

A2
Vol.70(No.2) pp.1_307-1_315 2015
https://www. jstage. jst.go.jp/article
/jscejam/70/2/70_1_307/_pdf

ISPH

A2
Vol .70(No-2) pp.1_649-1_658
2015
https://www. jstage. jst.go.jp/article
/jscejam/70/2/70_1_649/ pdf

F3
Vol.70 pp.1_152-1_159 2015
https://www. jstage. jst.go.jp/article
/jscejcei/70/2/70_1_152/ pdf

F3
Vol. 70 (No. 2) pp.1_235-1_242 2015
https://www. jstage. jst.go.jp/article
/jscejcei/70/2/70_1_235/ pdf
Abdelraheem M. Aly, Mitsuteru Asai
Incompressible  Smoothed Particle
Hydrodynamics Simulations of
Fluid-Structure Interaction on Free
Surface Flows International Journal
of Fluid Mechanics Research
Vol .41, pp.471-484, 2015
Abdelraheem M. Aly, Mitsuteru Asai
Modelling of non-Darcy Flows through
porous media wusing an extended
Incompressible  Smoothed Particle
Hydrodynamics Numerical Heat Transfer,
Part B:Fundamental Vol .67, pp.
255-279 2015
Takahiro Kawaguchi and Kenji Oguni
Automatic Conversion of Visually
Consistent Digital Maps to Conforming
Geometry for Computational Fluid
Dynamics Journal of Computing in Civil
Engineering Vol .29
04015003-1-11 2015
DO1:10.1061/(ASCE)CP.1943-5487.00047
3

p.20140006 2014
https://www. jstage. jst.go.jp/article
/jsces/2014/0/2014_20140006/_pdf

Vol .19(No.10) pp.21-25 2014
3

Vol .60A pp293-302
2014
https://www.jstage. jst.go.jp/article
/structcivil/60A/0/60A_293/ pdf
A. Kageyama, N. Ohno, S. Kawahara,
K.Kashiyama and H. Ohtani Immersive VR
visualization by VFIVE, Part 2:
Applications International Journal of
Modeling, Simulation, and Scientific
Computing Vol _.4(Suppl. 1)
p.1340004 2013
I .Nakamura,M.Saeki ,K.Oguni,B.Buttara
zzi,M_Basili and S.Glaser
Energy-Saving Wireless Sensor Node for
Relative Positioning of Densely
Deployed GPS Network Journal of
Infrastructure Systems
p4014003 2013
DO1:10.1061/(ASCE)1S.1943-555X.00001



85
N. Murata and K.Oguni Behavior of
magnetic particles under fluctuating

fields considering hysteresis
characteristics Journal of Magnetism
and Magnetic Materials Vol 335

pp- 36-45 2013
DOI: 10.1016/j.jmmm.2013.01.029
A. M. Aly, M. Asai, Y. Sonoda
Modelling of surface tension force for
free surface flows in ISPH method
International Journal of Numerical
Methods for Heat and Fluid Flow
Vol.23 pp. 479-498 2013
10.1108/09615531311301263

A2
Vol .68 pp. 1_217-1_218
2012
https://www. jstage. jst.go.jp/article
/jscejam/68/2/68_1 217/ pdf

A2
Vol .68 pp. 1_261-1_268
2012
https://www.jstage. jst.go.jp/article
/jscejam/68/2/68_1_ 261/ pdf

A2 Vol .68
pp- 51-66 2012
https://www. jstage. jst.go. jp/article
/jscejan/68/1/68 51/ pdf

A2
Vol.68 pp. 1_353-1_360 2012
https://www. jstage. jst.go.jp/article
/jscejan/68/2/68 1 353/ pdf

18

2014 10 2

2D 3D
19
2014 6 11 2014 6 13

S.Takase,J.Kato,S.Moriguchi,K.Terada
, T.Kyoya,M_Kurumatani ,M.Asai ,K.Kashi

yama,M.Sakuraba and K.Nojima 2D-3D
Hybird method for tsunami simulation
based on stabilized finite element
method COMPSAFE2014(Computational
Engineering and Science for Safety and
Environmental Problems) 2014 4
13 2014 4 16 Sendai Japan
D.Furumaki,Y. lwatsuka,T.Nishihata,T.
Kawabe,K.Kashiyama 3D Numerical
analysis on tsunami inundation and
visualization of evacuator™s view
COMPSAFE2014(Computational
Engineering and Science for Safety and
Environmental Problems) 2014 4
13 2014 4 16 Sendai Japan
S.Tanabe,M.Asai,K.Terada,K.Kashiyama
,S.Moriguchi and M._Kurumatani
Numerical evaluation of impact tsunami
force acted on bridge girders by using
a particle method
COMPSAFE2014(Computational
Engineering and Science for Safety and
Environmental Problems) 2014 4
13 2014 4 16 Sendai Japan
K_Kashiyama Modeling and Simulation
for Safety and Environmental Problems
Using Virtual Reality Technique 5"
Asia Pacific Congress on Computational
Mechanics 2013 12 11 2013
12 14 Singapore
T.Fumuro,S.Tanaka and K.Kashiyama
Large-Scale Tsunami Simulation Based
on Three-Dimensional Parallel
SUPG-VOF Method 5™ Asia Pacific
Congress on Computational Mechanics
2013 12 11 2013 12 14
Singapore

Y.Takahashi ,K.Kashiyama and
M.Sakuraba  CIVA-Stabilized Finite
Element Method for Tsunami Simulations
5" Asia Pacific Congress on
Computational Mechanics 2013 12
11 2013 12 14 Singapore
S.Tanaka,K.Kashiyama, and A.Kageyama
Mesh Modification System for Three
Dimensional Unstructured Mesh Using VR
Technology 5% AsiaPacific Congress on
Computational Mechanics 2013 12
11 2013 12 14 Singapore
T.Kawabe,K.Kashiyama,H.Okawa and
H_Miyachi Development of Simulation
System for Tsunami Evacuation Using
Virtual Reality Technology 5% Asia
Pacific Congress on Computational
Mechanics 2013 12 11 2013
12 14 Singapore

K.Oguni Analysis of dynamic
propagation of cracks based on
particle discretization Scheme Finite
Element Method Society of Engineering




Science 50" Annual Technical Meeting
2013 7 28 2013 7 31
Providence(USA)
S.Hirobe and K.Oguni Numerical
Simulation of Diffusion Induced Crack
Formation in Solids International
Conference on Coupled Problems in
Science and Engineering 2013 6
17 2013 6 19 Ibiza(Spain)
K. Kashiyama Finite element methods
based on CIVA/SUPG for tsunami waves
17" International Conference on Finite
Elements in Flow Problems (FEF 2013)
2013 2 27 San Diego(USA)

3

18
2012
12 3 24

H. Sumitomo, K. Oguni 0O(n) algorithm
for identification of domain isolation
by fracture surfaces 6th European
Congress on Computational Methods in
Applied Sciences and Engineering
(ECCOMAS 2012) 2012 09 13
Vienna( Austria)

M. Kondo and K. Oguni Analysis of
dynamic propagation of brittle failure
by PDS-FEM with energy balance
consideration 6th European Congress
on Computational Methods in Applied
Sciences and Engineering (ECCOMAS
2012) 2012 09 13
Vienna( Austria)

M. ASAI, K. Fujimoto, T. Mikami, H.
Tatesawa High performance
incompressible SPH method and its
application to Tsunami disaster
simulation 10th World Congress on
Computational Mechanics 2012 7
11 San Paulo Brazil

K. Kashiyama Modeling and simulation
of Tsunami waves -challenge to
disaster prevention- 10"  World
Congress on Computational Mechanics
2012 7 10 San Paulo(Brazil)

http://ww.civil.chuo-u.ac. jp/lab/keisa
n/kenkyuunaiyou. html

o
KASHIYAMA, Kazuo

10194721

@

(OGUNI, Kenji)
20323652

(ASAl, Mitsuteru)

90411230



