s
2N
o

R AGELA
\DE

& F

i
i K
(E50)

20106 H




N7/ )R PSITICIPOE S any
AN OBJECT-ORIENTED MPM FRAMEWORK

2 W) AR e SRk A 5 VR e AR AV ) E B AL

IMPROVED CONTACT ALGORITHM OF MPM AND SIMULATION OF CONCRETE
PENETRATION

Mot R M 4 O & %

Wt geERD Bk R L
Lo (CgRD 4K R AL
& fF 7 0o gk HE S (EHEBD

WL TAER IEH M 20084F7 J]——2010%F6 ]




YBR[ X R



" =

HH W) 5t s v (MPM) 75 S22 [ ) 21 A AR~ I 2dls . i AMPMLE
HAL A SRR ZNAE. Kk, T TRENH Cn: BYER W)
B TF R —EH M FIMPMAELL AR ), IXR LR T — A MPMAE
JPHIETAESS, RTINS, BB 2 k. RBE. KN
AL RN REG YIS . S TAFEIFR SRS, LA A AR
R RWEYE. ATy e, ATgEp . B AL S USFIIMUSLE A —
ok, JREEH T —Rh et B bR Iy SOk e AR S R e . O T
WD WAERES I, TR T R 2 EM . ShASE I LA SRS
(P78 o TIRTFISATRCE, MR mESET T, &a, X—u5
BIREAT TR, B0k 7O HE SR I B AT B AT RCR AR 1K) P A7 FE 9k

Ho

%%iﬁj' #@)ﬁ/ﬁ?{?’ z%m*%’ Tﬁﬁﬂy /f%?g]’ ﬂi;{g



Abstract

The Material Point Method (MPM) is more expensive in terms of storage than
other methods, as MPM makes use of both mesh and particle data. Therefore,
it is critical to develop an efficient MPM framework for engineering
applications, such as impact and explosive simulations. This paper presents a
new architecture for MPM computer code, developed using object-oriented
design, which enables MPM analysis of a mass of grains, large deformation,
high strain rates and complex material behavior. It is flexible, extendible, and
easily modified for a variety of MPM analysis procedures. An MPM scheme
combining contact algorithm with USF and MUSL formulation is presented,
and an improved contact detection scheme is proposed to avoid contact
occurring earlier than actual time, and several schemes are developed to
reduce the memory requirement and computational cost, including the local
multi-mesh contact algorithm, dynamic internal state variables for materials,
dynamic grid and moving grid technique. Finally, some numerical examples
are presented to demonstrate the computational efficiency and memory
requirement of the framework.
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Abstract

Validation and effect of improved contact detection method for MPM is implemented. Two
examples of rolling simulation on an inclined plane and collision of two elastic rings are
simulated and analyzed. The improved contact detection method is more stable, and the
results with it are more accurate. A serial of concrete penetrations are simulated with the
method (HJC concrete model is used), and residual velocity of projectile is agreed with

experiment.

Key words: Material point method, Concrete, HIC, Impact.
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