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1 Galerkin
Q, n {x} (i= 1,2, .., n), u(x)
h
u(x)
u(x) = u(x) = Dp(x)q(x)= p'(x)a(x).  Vx € Q, (1)
p'(x)= [pi(x).paAX), s pu(X)], m ca(x) m
u'(x) . [2] FFG
ey = Db(xul = ox)a ()
,u cu' = ful,ur, e un 5 %(x) L (x) = [H(x),
B(x), o Bu(x)] . u' :
Ku' = f. (3)

Ki= | BDBdQ fi= | ®bdQ+ | dedl,
Q Q lf,

1 0
Bi = 0 ¢£’2 (L5.] = 15 29 A Tl( )).
b0 @b
;D ,b t
2 Galerkin
[ 8~ 10]
Galerkin
Galerkin ,
* Belytsdko 9] N(x)
(ramp function)
R(x)= 2Ni(x)  (u € L), (4)
L H [~ 1 [ -
C e T,
.« i Z 3 q@;ﬁau@//
- t - N B
" e o | 7 —’\\%\{%__/
- - - - % @ ™ ®
; ) Ty n b/
L o B ol b
SEFG 4% 5 oFE %5 A, aEFG #5 5 oFE #& &
1 Belytschko EFG FE 2
, 1 g
, 2FE+ 2EFG

( )
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3
o} oN o
x(x,y) ( Q) ; (&
", u'(x) - 9x) :
w(x)= NG (u ) o x) = BYE ()
N(E 1) . x(x,y) u"(x)
OEFG(x) .
uEFG(x) — (DEFG(x)u* EFG’ OEFC(x) — BEFC(x)u* EFG,
DG x) B(x),
x(x,y)
uINT(x)
u™(x)= [1- B(x)Ju"(x)+ B(x)u""(x), (5)
N [1- B(x)INi(&x))+ B(x)d(x), xi €(Q),
o = {B(xm(x), x€(Q).. o)
- - BN+ (1- BN, ;+ B+ Be, xi €(9).,
¢i,j(X) - B'j¢3+ qui,j, Xi E( Q)g. (7)
(6) ) (7) .
. Dolbow! !
B(x)
B(x) = 3R*(x)- 2R (x), (8)
Bi(x)= [6R(x)—- 6R*(x)]R.i* (9)

Brx) . R(x),
.
® R(x) = 4l (1+ Yx)J[1- Wx)];
® R(x)= 3/1- Wx)];
® R(x) = 51 (1- &x)])[1- Vx)];
@ R(x)= 2[1+ &x)]:
® R(x)= 51~ &x)]"

x(x, y) u(x)= N(x)u',
Nx) = [q)(ox) @?x)]’

R(x) =

0,x € Tp;R(x) = 1, x € 'y,
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O x) b(x)
Ni(&x)), x €(Qp).,
. ) b(x), x € O, 0
= s B N(E )+ By h(x).  x € (0p. k€ (2. (0
B(x)®(x), x €(Q), xi €E(Q).,
Ku' = f (11)
K= jQBT(x)DB(x)dQ f= LNT(x)b(x)d Q4 LNT(x)t(x)dr-
Q 3 t
nr neE nl
K= K™+ K" K™ = Z'{KFE) + Z{KEFC) + Z:(KINT) (12)
(K™). = D> wwB™(& n)"pDB™ (&, n) 1 J(& 1)1,
(K™)e= DWW BN (x(& 0))) DB (x (&, 1) )1 J(E )1,
(K™, = 2 2 WW B (x(§,n))) DB“"(x(% NI IE I,
f fFE_+_fEFG+ f]NT
3
x > p= 10N/m, Im
E= 3x10 Pa V=03, ,
. [14], ,
o O O 2% 2 3x3 3%3 , i dn= 3.5
[ 15] .
/72
HE I, = H.Q(u— u™ ) u- u"““‘)dQ} . (13)
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New Algorithm of Coupling Element Free Galerkin
With Finite Element Method

ZHAO Guang ming"?, SONG Shun cheng'
( 1. Department of Applied Mechanics and Engineering, Southwest Jiaotong University ,
Chengdu 610031,P.R . China;
2. Department of Resource Exploration and Managem ent Engineering,

Anhui University of Science and Technology , Huainan , Anhui 232001, P. R. China)

Abstract: Through the construction of a new ramp fundion, the dement, free Galerkin method and
finite element coupling method were applied to the whole field, and was made fit for the structure of
element nodes within the interface regions, both satisfying the essential boundary conditions and de-
ploying meshless nodes and finite elements in a convenient and flexible way, which can meet the re-
quirements of computation for complicated field. The comparison between the results of the present

study and the corresponding analytical solutions shows this method is feasible and effe dive.

Key words: element_free Galerkin method; coupling; ramp function; finite element



