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HHESECHEE, BREGLGENERICHMNSHBVAZMBICHL, TONFTA—FOTENSERELLTERR
LI-BERETLERI=OOFEELT, EVTHALOELRHYET. =12, EROHIE—AVIEBE/DI-OHIZIE
INTGA—HADEHXEZLGHMNS 1000~10000 EHDEHBEEITILITHEVET. HEZHOBLLLGWES, ThE1E
DHETITSIAZELTHREEFBRERENHITONET. COFEHFELTHILOKICLERBZESGLOLFEOSHEIC
AY, BHEATHHERASEICHEVWTHRBER LG >TOET. IS, MHERBELENBRITIEHAFHBICE
WTIX, EEOHEALEOHNEEDFEEIZILFGERTY, TOOBEERIESLIIHLLANRBBELL- T
FLI=. FD=®HIZ, NISP i%k(Non-Intrusive Spectral Projection method)Z Intrusive ARV MILTERFRERE
(Intrusive SSFEM)D 7 LT )X LD—ERIZHIYIAATS NISP FeREREFRANISP-SFEM)ZEELELT-. BREX,
multi-element ZIERX DA RABBALECHETICBARLTE!- NISP-SFEM #hy UL S L&l fTERERICR <
NISP-SFEM DBAFIZKY, R ME(AREMERBBEHMELGE)ZLYRENICHT TELIFEDEILBTE
LTLWET.

[Material Point Method [ZDUW\TO FIEXFED T ]

FFEFBTHLERETHYRELARIIZEZ->-TOWEEAN, SEEICH>THKERF>-AZEIZ Material Point
Method(MPM) A& YFEJ. MPM (& Sulsky SICE>T1994FIZHO TIRESIE, RAENFETHRSIN TS
PIC(Particle In Cel)iZZ B N RICIHAL-BUEFHRZETY . EHiAZ Lagrange Al FTHRERIEL, XEAEXDEE
PFHOE@EICRITIz Euler BFERAVWTEHT I RANBEHELT>TLET. ABRERZDLSIC, EDMIEL
BERENRKECEHBLAENTREICLZSEVST=RIBERELLENED, VAV ADBERHYERA. TO=HIC,
RYPaVV)—rOWRGEICKERINDG, B ERUEEZETIRERRBIZZERSATHWET. TORIE,
MPM DRV FI—HRREESh TINS, BEOR—ILANEMLEN T EESIaAL—YaV L-RETY.
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Research Contents

[Study on application of spectral stochastic finite element method to elasto-plastic solid mechanics problems]
Monte Carlo method is commonly used to solve probabilistic models that represent the uncertainties of
parameters as probabilities when the material properties, external loads, boundary conditions, etc. in
mechanical problems are not known precisely. However, in order to obtain meaningful moment constant, it
is necessary to calculate 1000 to 10000 times while changing the parameter values. When the number of
random variables is small, the intrusive spectral stochastic finite element method (intrusive SSFEM) can
be used to perform it in one calculation. The intrusive SSFEM belongs to a newer category compared to the
Monte Carlo method and is still under development in various countries around the world. Especially in
solid mechanics problems including material non-linearity, it was difficult to accurately track the variance
of physical quantities such as displacement and stress, even if the average values of these random variables
could be tracked appropriately. For that purpose, I devised NISP-SFEM that incorporates the NISP method
(Non-Intrusive Spectral Projection method) into a part of the intrusive SSFEM algorithm. In order to
establish a more stable analysis method for nonlinear problems, I am currently developing NISP-SFEM
based on conditional random fields, which is a combination of NISP-SFEM and multi-element polynomial
chaos expansion.
[First stage research on Material Point Method]
Although it is still in the initial stage and has not reached the research level, but I am interested in MPM
(Material Point Method) in recent years. MPM was first proposed by Sulsky et al. in 1994, and is a
numerical method that applies the Particle in Cell (PIC) method, which has been used in fluid mechanics, to
solid mechanics. The feature of MPM is to discretize the continuum with Lagrangian particles and calculate
the solution of the governing equation using the Eulerian mesh behind the group of particles. Even if the
element is greatly deformed as the strain increases, there is no need for remeshing the process because it
does not cause problems such as the inability to compute, which is seen in the finite element method.
Therefore, MPM is often applied to large deformation problems with strong discontinuity, such as
landslides and fracture of concrete. The figure below is a simulation of the MPM benchmark problem, where
elastic balls contact and move away from each other.
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