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S CE e
r roor oy
—(o%+ OG- 209G) + 2(1+ U)Tfe] rdrdd = 0°
= Inr, Sr=719, So=rT, So= r%, (1)
J.OJ‘% ag_,+ Se[u+ ge]* S [g% v+ g—lé]
ﬁ(s,+ S§- 28,50) + 2(1+ u)s%o] d&do= o

§ <E<g - 90K 6 uw, v, S, Sw, So .
(2) Se  max,

a0 _
1, + E[u+ 59} = So,

(1)7 S0, w,v , S0, 81 s
q= (LL, U)Tﬁ p = (Srv S’6)T’
3 .

5.'2199[ p'¢- H(q,p)]d&lo = 0,

Ov Ju E a_vz
H(q,p) = S[UL+ Uae]— S,e{ae v]— 2[u+ ae] +

21—E[(1- V) SP+ 21+ U)SH),

v= Hv, v= , H-= s
-B - A
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(1- V) ~ o de
- E 0 E E[de
b= _a1e v’ T | 4d d ’
B e e
_ 1 4 (7)
A% UE ) A% E
4= @ S ’
~a0 ! ag(vt) 1
0= 0 :
v=20, Soe=0 ( 6=0 ) (8a)
d Sr
w= 0, d—”e V=0 ( 6=0 ) (8b)
e: @ .
d Sr
Se= 0, u+ d—g+ v (6= 0 ) (9)
(6) ; ,
Hg q
vi= We©, HWY= HW, W= e (10)
U . 0
2
(9 .
u(E_, - JT) = u(ga T[), U(é - T[) = v(ﬁ, T[), (11)
S(& -M=S(§MW, So(&-T= So(§&T)e
(10). . . u 0,
+1, X2, ..e g . & 7 oo Re( 1) < 0
u= Aycos(1+ H)0+ Cyucos(1- 1)0,
v= Aysin(1+ B)0+ Csin(1- B0, o
Sy = Arcos(1+ B)0+ Creos(1- H)6, (12)
Sio= Agsin(1+ H)0+ Crsin(1- H)0e
0= W2 . Au, Ay ---Cy (10),
(11),
Ar=—- Ay, Auv=- A4, WM,= (1+ VAVE, (13)
EV(1- B)Ci+ (- 3+ U+ B+ HUCy= 0,
(1= WG (3- W= 0, (4)
ER(1- B)Ci+ (3—- U+ B+ HUCy= 0,
Av = 1, (13),(14)
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3
=0 0= 1/2 « 0<0<0O= W2 e
, u, v, 0=0 1 u, 0=
W2 m u, 2nr— 2 . , 2nr —
2 °
2"',_2
V(E0) = DS, (15)
i=1
ai(i= 1,2 - 2nm- 2) S Mi=— i (i= 1,2 (20— 2))
n 2n,— 2 , ai(i = 1,2,
-y 2nr— 2) . (ur= l;u2= 0,v2= 0;u3z= 0;0; ---)T,(ul = 0; u2
= Lva= Ouz= 0,0; )", (0;0,1;0,0; -.)", ... 2n -2 , (15)
2nr— 2 ai* (2= 2) X (2nr= 2) T,
a;®
, (2 . (15
(2 , (15) .
1(° 1
U= 5 O[sr(e)u(e)+ So(0)v(0)] do = Sa'Ra, (16)
a ai(i=12 .,2n- 2) , R, a R
]
(Ro)y = [ 1550000+ Sa(0)50]) aps (1)
a d= (ui;uyvy w)',
a= T+d, K.= T'R.T, (18)
K. . .
. : (18) a, (15) (3)
Sr, So Se, .
. . (15 (3)
4
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g1 = 100N/m?, g2 = 200N/m’

Ei= 2x10""N/m?, U

= 0.3; Ex= 2x 10°N/m’, ®= 0. 35
1.2m, 2.0m* 2 174 , R=1.0m
3 .
5 s RZ H D)
3 1,2, .-, 5 s . 1
8 ) , 15 ;
10 m, 80 , 99 .
———
\\R2—>w
N BB SRR
5 R
\
\ XK@
\
\
\
1
2 ) 3
1 :N/m?
/ m
0.8 1.0 1.2 1.5 2.0 30
(
o,/ (N/ m?) 65.26 110.36 - 18.68 - 13.60 - 6.49 - 3.48
0y/ ( N/ n?) 552.02 450.04 18.99 13.86 6.99 2.87
o,/ (N/ m?) 69. 05 114.56 - 19.11 - 12.23 - 6.88 - 3.06
Gy / (N/ m?) 560. 29 457.36 19. 11 - 12.23 6. 88 - 3.06

3

A I

Pty
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2
. , p= 100 N/me* 4 ,
s 1 m, 0. 866 m* s 4 174 ,
5 E= 2x10"N/m’ V= 0.3
, 5 2e 2,
5, 24 , 36°
1 5.0 m, 80, 1Y ;
2 10.0 m, 104, 126 .
2 N/m’
0= 6 1 2
R /m o, /(N/m?) o /(N/m?) o /(N/m?) 0,/ (N/m’ o /(N/ m? 0,/ (N/ m’)
0.5 302.54 84.41 308. 90 85.51 304. 04 84.79
0.6 173.67 6. 08 177. 50 5.45 175. 54 612
0.8 140.62 -0.75 142. 93 - 2.03 140. 62 - 1.18
) 120.93 - L 129. 60 - 3.51 127. 59 - 264
L5 110.67 - L4 115.13 -3.25 113. 62 - 247
2.0 106.18 - 1.03 109. 20 -2.25 108. 04 - 159
3.0 102.81 - 0.5 104. 06 - 1.07 103. 84 - 0.92
50 101.02 -0.20 100. 30 - 0.54 101. 53 - 0.42
8.0 100.40 - 0.08 — — 100. 36 - 0.07
10.0 100.25 - 0.0 — — 100. 08 - 013
[ ]
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Plane Infinite Analytical Element and
Hamiltonian System

SUN Yan', ZHOU Gang’, LIU Zheng xing'
(1.Department of Engineering Mechanics , Shan ghai Jiaotong University,
Shanghai 200030, P.R . China ;
Department of Applied Mathematics, Shanghai Jiaotong University , Shanghai 200030, P. R. China )

Abstract: It is not convenient to solve those engineering problems defined in an infinite field by using

FEM. An infinite area can be divided into a regular infinite external area and a finite internal area. The
finite internal area was dealt with by the FEM and the regular infinite external area was settled in a

polar coordinate. All governing equations were transformed into the Hamiltonian system. The methods

of variable separation and eigenfunction expansion were used to derive the stiffness matrix of a new

infinite analytical element. This new element, like a super finite element, can be combined with com-

monly used finite elements. The proposed method was verified by numerical case studies. The results

show that the preparation work is very simple, the infinite analytical element has a high precision, and
it can be used conveniently. The method can also be easily extended to a three dimensional problem

Key words: infinite field; infinite analytical element; Hamiltonian systemt method of eigenfunction

expansion, FEM



