EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY

PDF issue: 2025-07-10

FERERBICH T 2 BRAREDHHE

iCH, ¥ / #L, EZER / TAKEDA, Hiroshi / INOUE,
Shinjiro

(HhRZ / Publisher)

ERAFEFERERREY S —

(M5E4 / Journal or Publication Title)

Bulletin of Computational Science Research Center, Hosei University / &
BREFFAERNZRRE Y ¥ —HRHRS

(& / Volume)
13

(BAsg~R— / Start Page)
161

(#8#7~_—< / End Page)
165

(F1T5E / Year)
2000-03-31

(URL)
https://doi.org/10.15002/00024890



FEM
FVM

fi +Afi oy + Aoy

(FEM)

,FEM

FEM

FVM

8(0'7;]' + AO’ZJ)
8.’)3]‘
1 s Q

+fi+Afi=0 (1)

. 4 NG
/Ui [M-ﬁ-ﬁ-i-Aﬁ} Q=0 (2)
Q 8a:j

Q R Q®

R
Q= U 1) Q) ﬂQ(q) =0 (r+#q)
r=1

ZR:(/ i, Q0L 800) 4o 4 ai(fi—l—Af;)dQ):O 3)

Jaw) X Q(r)

3 1

* Baij * *
U dQ) = U; o5 5n; dl — €ij 045 dQ
/(2(1‘) 3l‘j ﬁm ung /Qm 994 (4)

JOm O e JQ)

r () Q(T) nj
¥ o 1(bu; buj
&ij = 5( :n; +37Ef) (6)
(0 =0 ;i)
*
€ij
4 5 3

Z (7/ Z-” (Uij +A(7i]-)dQ+ %( T*I,i ((7,']' + Arf,-j)nj dar
= Q) L /M
# [, G arae) =0 (7)



(o7 €

012 Ty (8)
{6} i { ¥ } i { . }
€12 T €21 Yy

fi Uj 1

we-{up - {0)-{E) o

[LI"({o} + A{a}) + {f} + A{f} = {0}  (10)
A{o} = [D]afe}  (11)
Afe} = LJA{u}  (12)

(L] [D]
% 0] 9

0 o9 J
9 2
9y Oz

By ng)(E]
(D1 = B - mormtag -ty (M)
[E] v
)
=g
(D]
8

r=1

+/Q(T){u}T({f} +ALf)) dQ) =0 (15

>

([, @t aep@s fGTnie) ey ar

M
a=Ja® QY =0 (e#1) (16)
Q](e) r 1(8)
m (D (D
o — U Q) , i — U pie (17)
e=1 e=1
m.? I Q,©
I Q” e
r I(e) I r O]
e Q®
1

N
I=1 e=1

mgf)
[ > ( Y ({o} + A{o}) dr
t (18)

+/Qge){u}T({f}+A{f})dQ> ~0

18

M Ne
> {Z (., @ i) + age))ar
n=1 n

e=1

+/n£f) {?}j?’(if‘}JrA{f}) dQ)} =0 (19)

o
.‘“._
5
3 ne e
Q@ e n
r,@ e n
Q n()
r.© n
(e)
{a} = {a,, (20)
ra.® e



A{u} = [N, A{u(®)} (21)
A {u®y
r n()
Afe} = [B,]A{ul®} (22)
11 A{c}
A{o} = [D][B,]A{u} (23)

20 23 19

M n. Y (e) .
> LZl{un )7 (fw[n]{a}u N /n(;}{f}m

+ ?{stl[n][;][Bn]dFA{u(c)} + ./;,;w A{f}d(z)] = 0(24)
24
M &2 (e
> {Z{un I (- k1A {u )}
+a{pi}+ {al})] =0 ()
k) =~ bIDIBJIr (20)
A{p¥} = (A{f}dD (27)
Qne
(@) = ¢ mierars [ e
i o)
e n o
20 A {u®y ©
{u '}
«(€) «(e)
{u, }=[){u "} (29
29 25
M
Z {u } Z( k(@) A{u(e)}
e=1
HILITA{P(} + [T n]T{qy})} =0 (30)

30 25

Z{u Y (CBIARO) + AP©) + (}) =0
(3

KD = () @)
AMp@Y = 3 (IApE)) 63
@9 = 3 (LTeey) 6
32 " 33
34
26 27 28
n Qn(e)
r (e)
A {u®) {4

Afu} = 4910} (4} = APO) (35)
35 30

2 M © ) (36)
{o}” [— > (A1 e 1A ) A{T)

M et M
DMNELETHEDY ([A@)]T{q@})] =0

36

S

PICILING) A<e>> (37)

€

(l
(A9 ap@})  (39)

M:

D
—
o
—

Il

1

M
=3 (A9 e ) 69)

e=

o
Il

i

0

[K7]A{U} = A{P}+{R} (40)

A{U}
37 38

VonMieses



[E]

Imm T 1mm Imm

o= \/ag— 020y +02+372, =0y (41)
E =2.1x 10*kgf/mm?
_ r=03

o Oy oy = 2.1 x 10%kg f/mm?

> 100mm

by
V Yy VAN AN
H 5mm
T
5
k) T
e ] L ol L >k":“/\\..(" ] 1L
- 5 A i AT
N P P P VS
e T e o el T EE
e ' il P
0 -’ "] \M/J\ i 5 =,
1,7 e S \’K o
T LT A :
s s ra
[Kr] - p K R
— ;'7 \/%/z;{m AR
END £ "».-J _-?-' r i e
g t B
4 -'1& o . =
“HEE el P Fal P
26 &
6
7.
2
3
5
OY E [1] ’n n’

(2] , ; ' "

(3] ; !

,12,(1999)



Summary.
Application of Finite Volume Method for Nonlinear Problem

Shinjiro Inoue
Division Of Engineering, Specialize In System Engineering, Hosei University Graduate School

Hiroshi Takeda
Faculty Of Engineering, Department Of System Control Engineering, Hosei University

In this paper, analysis the development of the fracture are considered on the surface rather than the volume
element. To establish the natural computational met hod of the fracture development phenomena, finite volume
based surface integration formulation is proposed rather than finite element volume integration formulation.
Proposed formulation will be converted to the standard finite element algorithm for the practical
implementation.
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