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1
Pasternak s
D W(ix)- G, PW(x)+ kW(x)- o'mW(x)= 0, x € Q (1)
e (F/oxt e 00x3)? : D= ER/(12(1- V)), h
Y Lk , G , @ , m
, W(x) , X = (x1,x2). Q
(xrx2 )
= T M ), (2)
N M] Mz :
o'w o'W
Wiz- DI Gt Vo) (o
’w, oW
M2=- D ax%+ Vax% . (3b)
(2) (1) , Pasternak
M = - PmW+ kW4 %M, x € Q (4)
. M
W= - 5’ x € Q, (5)
B2, 2
T Oxi w3
2
0, 07
W= 0, r, (6)
M= 0, €r )
3
o= 0 r (3]
o(x)= 0,1 “ol=1, x €T, (8a)
wx)>0  x€Q (8b)
G(x, §) = 2%.[]nr— e(x, §), (9)
1
e(x. & = gk, (10)
r= I1E- x|l = J(&— x1)2+ (ﬁz— x2)2, (11a)
r= (8- x)i+ (&- x2)j, (11b)

R= Jr'+ 49( &) w(x), (1l¢)
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, i X1 X2 ,x= (x1,22), &= (&, &). G(x,
€)
G(x, &) lgcon= 0. (12)
(4) (5) .9
UVEC(eUT)
IQ(V.--'Z U- U-"V)dg Q= J.r[Vaa—g— Ug—r‘j del. (13)
14 G (13) U v, (1/20)Inr
ol (5 .(6) (12)
W(x)= Wo(x)+ LW( K (x,&)de @ (14)
Wix)=- S e gmgua (15)
o> 0
K(x, &)= ot og el x. &) . (16)
., M G (13) U v, (4 () (12
M(x)= Mo(x)+ LM( &K (x,8)de Q (17)
Mox)= (- Om+ k)JQG(x, EW(E)dg O+ %ch(x, EM(E) de Q. (18)
(10) (16) (11) R o ,
K(x, &)= RPo(x) .o+ 4o(x) o= 4(r'4-"'w> O(x)- 40 (x)( " w)? (19)
2 - J-[R 2
, 0= (&), = g
R= , x=§& o0=0 , (199 K(x,§)
x=& ,(19
1+ 0-20- (w)?
K(x,8&)lx=t= e (20)
K(x, & €creUoQ), (2 1+ 020 (w)? ©
. 1 0.
K(x, €)
W= W+ w%d)j (21)
, w= 0 r , (8) . ,0=0
1-
e g e 0 <22>
K(x, §) , (22 (2D
W= W+ l(13(2)[ .-"2w0+ 1= w-;)won (2)
wy= 0, (23)
W= 0, K(x7 g)
4
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(17) - 0 Qli= 1,2 s N),
, . (14) (17)
BNXN T
C Ao M(x1) e M) Wiwn) e W(an)] "= 0, (24)
NxN L Anxn
N sM(x1) W(xi) M W w

Gy
AnNxN = (aij )NxN, i Zj  Lai= K(xi, §)A + BLG(xi, &) Aj,

) ) Gy
i=j L,a = K(xi §)Aj+ T)LG(xi, %)Aj— 1,

Byxn = (bi)nxn, bj= (- @m+ k)G(xi, §)A;,
- G(xi, §)A . .
CvxN = (¢j)NxN, cij= D (t= 1,2 --,N;j= 1,2, -.,N),
x2 Ai 1
(_b9c)_____ (d,c)

(24)
0,
(-a,0) 0 PR = 0, (25)
1 Pasternak (25 , N W, f= /(2.
® (24)
5
1 1 Pasternak , a=b=d=e= ¢/2=1
, t= 0.1, E= 3x 10, V= 0.3, m =
780, k= 2% 10, Gpo= 2x10°. R B
W= O+ & o+ o
, 0= (c— xa)xd/e, 0= (1/(2a))(a’~ x1). wy= 0
, W= 0, w2= 0 . 4 ,
1 9
1 Pasgternak f( e/ % )
1 2 3
f e, f e, f e,
5% 5 30. 376 1.321 48. 224 5. 986 71.438 9. 531
Tx 7 30. 143 0.54 47. 100 3. 088 68. 972 5.750
9% 9 30. 062 0.274 46. 502 1.779 67.511 3.510
11x 11 30. 027 0. 157 46. 205 1. 129 66.719 2.29
29.980 - 45. 689 - 65.222 -
2 1 Pasternak , a= b= d=e= 1.25c¢c= 2

, t= 0.1, E= 3x 10, V= 0.3, m =
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780, k= 2x 10, G,= 2x10°. R B
Wo= O+ - i+ o3
, 0= (c— xa)xd/e, = (1/(2a))(a’= x1). wy= 0
, 0= 0, wm=0 ,
2 9
2 Pasternak f( e/ % )
1 2 3
f €y f €r f €y
5% 5 32.947 1.273 45. 413 3. 956 53.537 5.741
T*x 7 32.706 0.532 4. 599 2. 092 52117 2.955
9% 9 32.620 0. 267 4. 206 1. 193 51. 491 1.719
11x 11 32.583 0.154 4. 012 0. 749 51.178 1. 100
32.533 - 43. 85 - 50. 621 -
3 1 Pasternak , a= e b=d,a=1.5b=1c=
2 , t= 01 E= 3x 10, V= 0.3, m
= 780, k= 2x 10, Gy= 2% 10. R- I
2 2 2 2 2 2 2 2 2
W= Wi+ 4+ W3- Jw1+ o« — Jw1+ 3 — Jw2+ o3+ Jw1+ w4 W3,
1
W = 5 :lc b+ _c bxl - x2{,
J1+ (¢/(a- b))*\@ a
1
W3 = 5 acb_ cbxl—xz,
1+ (¢/(a- b))*la- a-
001 _ !C— xz)xz’
C
w= 0 L= 0, 0= 0, w3= 0
. 4 3
3 Pasternak f( e/ %)
1 2 3
! ! !
5%°5 2.%26 45.574 0 53.507 0
Tx 7 32.7679 44.775 6 52.1339
9% 9 32.6093 44,4312 51.5386
11x 11 32.6692 44.254 3 51.243 6
R ,  Pasternak

Pasternak
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Green Quasifunction Method for Vibration of
Simply- Supported Thin Polygonic Plates on
Pasternak Foundation

YUAN Hong, LI Shan-qging, LIU Ren huai
(Institute of Applied Mechanics, Jinan University, Guangzhou 510632, P. R . China)

Abstract: A new numerical method— Green quasifunction method is proposed. The idea of Green
quasifunction method was clarified in detail by considering vibration problem of simply supported thin
polygonic plates on Pasternak foundation. A Green quasifunction was established by using the funda-
mental solution and boundary equation of the problem. This fundion satisfies the homogeneous
boundary condition of the problem The mode shape differential equation of vibration problem of sim-
ply-supported thin plates on Pasternak foundation was reduced to two simultaneous Fredholm integral
equations of the second kind by Green formula. There are multiple choices for the normalized bound-
ary equation. Based on a chosen normalized boundary equation, a new normalized boundary equation
can be established such that the irregularity of the kemel of integral equations was overcome. Finally,
natura frequency was obtained by the condition that there exists a nontrivial solution in the numerical-
ly discrete agebraic equations derived from the integral equations. Numerical results show high accw
racy of the Green quasifunction method.

Key words: Green function; integral equation; vibration of thin plate; Pasternak foundation



