2005




it =M~[PO) - Fu (0]
. Aty Aty
u(t+ ?) =u(t —?) +(t) - At

U(t+ At) = u(t) + u(t +%) At

K(uAu= F,, - F,(u)-Mu

run

= Toublefree, if it doesn’t go unstable, it will

KWAu=F

ext

- I:int (U) -

MU

g
ol

-

i
———

Versd e i =i b

R _

= DYNA ABAQUS/Explicit




. T

o T o

. 1971 . .
Cundall
-
.
.
n

- m
:ll | i | ., i ‘FS‘SC+Fntan‘P
" -\.;:_I.I__—'_ x Fn:Kn'én x"'\-lx .'!._:h,'-' . Kn: B-E-A
L | Nk 2
[ ™ Eo R S
. ! K,
ST 21+v)

L — . T

2,

59

u

U(t+AU2)-u(t-At/2) F(H) _ ult+At/2)+u(t-At/2)
2

3Im

F(t
u(t+At/2):u(t—At/2)+MAt At m
m

2% _u(t+At/2)-u(t-At/2)
ES At

R
B '-...-__,_-":_'
g

- o a(t+At/2) —u(t—at/2)+ D g .
Fho 0y m u(t +At) =u(t) + ut + At/ 2)At

u(t+At) =u(t) + u(t + At/ 2)At

X X M (t D, =AuK.'=Au
6’(t+At/2):6’(t—At/2)+¥At ¢ s A
D, =Au K, '=Au, K,

Ot + At) = O(t) + O(t + At/ 2) At




Ut L [(k/m)(AtY = 2Jut +u' =0

At<2¢m/k

k= 2+ v) E

k,=—2Et
2 VZ

= Et
2(1+v)




.......

I

" (Rigid Body Spring Method,
RBSM) Kawai 1976

2
10 —(y-Ya)
1001 x=xg
o} 10 ~(Y-Ye)
01 x-x
luch=lues Vo o Usx Ver 0ol

R

1} - R -

1010
[M]:[o -1 0 1}




&l 1 5,
7] heh o
o, <, - U-VE

k

. @-vE 1

= £
a-2v)a+v) "

I

—_—
=~

" @-2v)@+v) h +h,
__E 1
* 1+vh+h,
E 1

"T1 07 hth,
E 1

K, =——
1+vh+h,

{5}:{i:}:[M][R][Q]{UG}Z[B]{“G}
Fo}=Xa Yo Mo Xo Yo Mef
Pugh={dls, ooy s Mo, Mo, 00s,)"
{Fo}= (BT [DIBluslu, }

[k]= [[B] [D]Bds

P =
e EFGM

= Element Free Galerkin Method




] P x m
pPr=[1 x y] m=3 2a
=L x y X xy y] m=6 2
PTOO=Il x y X oy vt X Xy 'yl mes ES

W (x0X) =3y (X ), () =p (< )a00)

3= Suthex Pl e

)-u'o)f :Z":‘NG\X*X,H)[ZM: P (X,)A(X)fu‘(X,)}
& =

a3 _
o

a(x) = A1 (X)B(Xx)u" 5
A0 = 3w x=x 0 )p" 06 5

k=, Jpx,)] 5

B(x) =[w, q‘x—x‘ H)p(xj) ...... w"q
ul = ()0 (%) U ()] 5

w00 =3n (]
n(9=3" p, COA(BX],
=

n, ()= i{ P (LA (OB + Py (LA (OB + A*(X)B, ()]}
"




- .
9 o
.
1
Fig 1 Setup theinfluence domein
anditsborder

2

Fig.2 Generation of macro-crack

Fig:3 Expansion of mero-crack

4
Fig.4 Combination of
concrete and rebar

Fig5 Dimesion and initial nodedistribution of
‘specimens




n 0.8
m_
- L5
1
0.5
o 01 02 03 04
"
Crack-1
8
Fig.8 Shape and widih of cracks.

)

a2
1
e1a 620 620 B2c
6 7
Fig 6 Loakdisplacement curves Fig7 Expansion of macro-cracks.
5
Fig.5 Compare o Loaddisplacement Curve: °

Fig s Deveopmet of Crack

]




pre] = o e e ] e

et

=

pre] e e e g e e

=

=] . ]

el B T
=

Mesh a

Mesh b

prem] e ] e g pm—]
e S

=

prel mm m m— pmm m] e

==

I R T e T
- =




—

- (RS-D-CM)

= Rotated Smeared-Discrete-Crack Model

L

n RCM

" (Discrete
Crack)

Mesh-a
FCM+Discrete |I
Crack

Mesh-b
FCM+Discrete II'
Crack

T _

Mlhilres Fargiaig =i i

‘,.r‘"_ .
w FCM RCM

. RCM

‘,.r‘"_ o
A RS-D-Crack Model

RCM+Discrete

Mesh-a r
Crack

Mesh-b
RCM+Discrete
Crack




Dl | somoiumy B

=1
-~ ¥ —
Eagme uund Amabyn
= =
~h
E
2

i Lk [
EE Cerp Drawing Srendsare
-_- I ) | —
b
|-
=1}

PR _

E Milapiive Simmilalas of Slige lirtabsdiny

Eg Pilcisl Stamupng Sesnd sisin
i

= SMP (Share Memory Parallel)
= MPI (Message Passing Interface)
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