B AR FRE SR
E kKRR

ft =

/S A
Gl A2

RERAMEMAE, 1685 1 B(19954 1 )
Applied Mathematics and Mechanics
Hi LEFREXIEREERRN T i
&

(REBHESR)
CRABKAERE, 1993F11 522 B ED

wm =
EAXR, SADWESEFREEERAHUTHELLAETRIR S EHEREX # VEBRY

=

fentese, RAOVAHRTHEL R TR —~FAE, LeEW, ZRTmRER.
ZARBEIFE R
—. 5]

Y oRfg AT i
X8 DNEFEEE XEBR
EXEL IR, RNEELAYRWELSEESRRTREEBRNT ., 25, KM%

T E SR BN A TORMEAR ST DR P, IR MARE, ToRMRSEE R A AR
AR, AT Th A % E 0k FORME B L RFRE BRI EERAR 5

Fi, Bk, BRT—TRENHE, RNBREDIHESEHE™,
HABHERAHTARD F R RXERSHBRS XEKEBR KB HRITE.

sa(y
I

SR, T A S A8 S
T UM ESE e
EARS, HE—R e RER TN EBRRTEL, EBRIERER
(i=1,2,,a) (2.1)
(2.2)
(2.3)

(i=1,2,' 318)

o fEF THSChRA 4.

Waily) = Z° E,isin
se(y—bi)
L

BIBE, LhRALEEDHHBREERERSB N
—b)
ST (x _AGL)

Wgily) = Z B, sin
h;

3:1,2

W,.—(x) = i F,,,-Sin
41

3=1,2



42 B X & = &

SJT X a
Wiilx) = 2 Foisin= (z 2 I e
i az
. a,
(i=1,2,,8) (2.4 a b
ol 1T |L.__
xH - !
. ' h
b.| b B
H b i 5.
1 a __T
2 7.
: L
Talnml 1 T
a.
a k.
a,
B B 2

ERANFS R TE, EREARETIHAFZZANATNESER, RIS

Wi(&mn)= I J.QOW (x,y,&,m)dxdy+ ZI Vuc(xyy, s7) W:i(y)dy

$=al 2 FEY']

- 2 j Voo, & m) | Wedw)dy
+ 2 [ Vatww,em|  Wads
: zf Volesgs £m) | Wl d (2.5)

ﬂqﬂ Wo(x,y,0,m) HEA RGN E AR, Vu.?ﬂﬂy%%ﬁﬁ%%ﬁﬂﬁ.
LhRARGM AR KR

Vieleeo=0 (bin<<hy si=1,2,,a) (2.6)
Vilgaa=0 (65<77<b¢ si=1,2,,0) (2.7)
V'll'l=0=0 (ai<§<a:,i=192,"’9?) (2.8)
V'I]'l=b=0 (6;<§<5,’,i=1,2,"-,5) (2.9)
HMTHEZBEARKEEIHE.
HRBTEEUVRBLNZARBARTESR—BHBR=ARE, &NE3
wie =" 2 {6 (e-0) T (6 0)
2

oy ()



BiL L BEIRES X REEEERNE 43

— ]-:b 2 I;' Z SE;,,‘ 2 {2+(1——v)[a,.ctha,.

i=12 8=1,2 n=l,2

L @88 gy (@D L L gy an(@mE) gipna
a a a

sha,

ﬂ o0 oo
Dun(bol)— 2 ZsE.uZ[2+(l—v)

g=1,2 n=l2

| a.ctha,— a:é cth a.d b sh a"§7s1n~ K D,a(b, 1)
( “a T)] sha, b

—z i i - a N2t
$=1,2  s=1,2 m=1,2 na=l2 [mz-{-(?n)]

. - n at 4 6\
sin "7 sin "7 @y (a,h) + g E

K

o co (—1)" n*+(2—v)
g g O]

EIEE )T

-sinfmg—gﬂsin " By (ayh) (2.10)

nao mnb
Brh an=—7— b -1 P= - 4
(2,100 RAR(2.6)~ (2. 9) HEEBR= AHE, HKIITHBIEH

(1——v)a,,+3+vsh2a,.

2 LY sEqi Y nt o~ 'ﬂéhzd}[” D (b, 1) Pra(b,15)

{-1’2 .-1’2 n=1,2

—~ 2 1Y sBuy Y7 ne (17»)anchan+(34+v)sha,

3
f=1,2 am=l2 A=12 sh’ay,

d)lil(b Z )@kn(b Ij)+ ( 1) Z h; 2 sF a4

i=1.2 8=1,2

o o mlwre=n(Cn) [+ (50 )]
: [=+(5n) T

'¢kn(b,11) (‘V— 1) 2 hy 2 SF gy

f=1 2 '-1 2

Dem(a,hy)



e A & fif SO

| (= 1)"mn n? +(2-—v)(~m )2][m“+(2—v)(%ﬂ )2]
ZE e

Bun(@, R Punlbl) =I5 L3 @)+ (=) she,

Fr pohds

Dpa(b,1;)=0 (k=1,2,"',°°;j=1,2,---,a) (2.11)
. 1—v)ascha, ;
L 45 sFun Zzns (mnaehent GE)8har ¢, b,1)@an(,1,)
Pl s=1,2 n

P o | — . 34+ hoa,
L gy sBes 3wl T N 1) @ab, 1)
i=12 =12 n=1,2 sh?a,

9 b

b4

+ Zh,ZSan

(”—1) i=1,2 =12

o o esemn(n) o3
D ID M pED
n=1,2 m=l2 [mz—l—(%n) ]

(= o)

'cpsm(a’hi)(pkﬂ(b’li) - 1) 2 ﬁ‘ Z SFS"

-1)2 ;=1,2

Lt —v><—m> ot ()]

B NI IR 2 e Dup (@, Fe) Prn(b, 1)
A=122m=192 [m2+(76") :,
%b® 1 & an(v—1)+(3-v)sha,
+ D 4(‘M-—l) als nzchzg_n Qk"(b’lj)-:()

(k=1,2:005j=1,2:p) (2.12)

2 " 2 SEsy;

g=1’2 s=1’2

o oo [m +(2—v)(b ) ][n +(2“”>( ) ]

Palb ol
[w+(30)

. o (—l)mmn[mz+(2—v)(gn) [nz+(2—v)(§m)2]
FEEE T

Punlbr L) Brnla ) +(2) T Tk S SF o

i=1,2

“Pon(b,1i)Pim(a,hy)




B L BEIRE RBME RS i 45

- (l_v),s,,.+3—“5’-’ h*fm
ma o shzﬂm - ¢’lm(a~hi)¢km(ashi)

m-l,2

__(b)‘ Jr(v —1) E , 2 sF... i o v),BmChﬁ,,.+(3+v)sh,Bm

a f=1,2 e=12 m=1,2 Shz,Bm
- Pon(@,F)Dim(a,hy)— q°°b4 - Z Bn(v—1)+(3~v)shp,
l mzchhé’"—
2

+ Dam(6,h;) =0 (k=1,2,-,00;4 J=1,2,"-,7) (2.13)

2 I 2 SE ey

6-1,2 .-1,2

i i (—1)nmn[m2+(2—v)(Z—r;)z]z[znz+(2—v)(gm)2]
()]

B o
. d)ln(b’ li)¢ln(a’hi)_ Z Zi Z SE""

{=1’2 ‘xl’Z

g ol ()] [rreon(ia)]

n-l,l m-l’z [m2+(?)a_")2]2

Den(b,1)Pin(a, ﬁj)"‘( ) ”("v' é A i SFay

i=1.2 3-112

. ms_(l;")ﬁmcrls%zi(ﬁ'*’”)ihﬂm Do (6, h)Pim (0, F,)

nul,z

-(5)' " TR e

i=1 2 g=1 2

- (1—v)ﬂ,,.+3‘_2l_vsh2ﬂ,,,

m-x,zm3¥7 Shzﬂm B ¢sm(asﬁi)¢km(a9ﬁj)
ab* 1 2 (v—1)+(3—v)shfin
+ qo.D 477,7:3 Z ,Bm Q- ﬁ ¢km(asﬁj)=0

m=13 MZChzhﬁ?m'

(k=1,2:005 j=1,2:-:8) (2.14)
MR B, AR SeRE, —8 = MRBL T SR R i 2,

=, BRI B BB, HARERS E X BRAFETEAR

B3R R g— B B e TRERESL, Hiha=a, h=hk, bi=bF1l=1, A



§ B

Kk

& o | E

IH: 12&%%%%;@%%5 #EEml:EuI*ﬂFs,l:Fs,l. ?&‘ﬂ‘]ﬁ'&

a; a:
a 1 hy
oL e x
: _
b i by
b,
I8
|
b |
—a—l— '_ll
ls
3
- ._sa(y—b)
W,l(y)=W;1(y) = Z EsylSln - Ilr (b1<y<b;) (3_1)
a=1,3
W) =W su(x) = 1 Fansin 0= g, cocar) (3.2)
EEHR
. ma
81N '(‘1‘
Dsn(a, h)=-2 4 2 (%m+s=EH) (3.3)
=(4m)
a
¢am(anhl)=0 (%J—jm+3=ﬁﬁ) (34)
HAGER L R A 1)~ ) RN A R&ME@ 12)F1(2.13), FEMSBIA
> 2, (1—cha,)[(1—v)ay— (3+v)shas
'nanbl,,
S1 b 8 hl

T s_(%n)’][ k;(lb")J Y- b

g g ey ] [ren (]

EOERES (]

. mnd . nrb;
sin—-— sin—;—- .
b QOb 1

ﬁaﬂ,) e ey =TLD a1

_ f as(v—1)+(3—v)sha,
n=13 nzchzﬁ’L, k2 IL n)z
’ 2

(3.5)



HiEAARE X BREREEREH 47

e (o) Tt

l-2133E'1’m-213n-213 - [m +(—~n)] e

sm’ﬁ%é sin- m#ja]” 7 +rib4, a(v—1)

Oy e (y T T
.%._ijss}?"lm%,s Chﬁm)[ IS—];;)?-)/fmm_(g-'-V)Shﬁm

sin? ""’“1 e

Loy my] 1

o flv—1)+(3-»)shBa PG

m(v— —v)shfm

..gs mch’*—/‘z’! c hy m) (3.8)

mMRe=bfli=h=1/3a,MEE:,1=F,1, (3.5)F(3.6)RMBEEMK, HB.5)RA

5~ 3 h n - n h n
.-Zx:sSEM[Z ps{1=Chas)[(1- S”t)lga”, (3+v)sha,]

, Aa=l_3

sin®— nrbi.
b 8

L=y [e=( ] e

ﬁ 3 mnln’ + (2= v)m* ) [+ (2—v)n] ' b

. —~—;\
5L, (e’ [+~ (mr T =(3]]

. nab
_ 396 1 =2 au(r—1)+(3-v)sho, SN b
(k=1’39"'9°°) (37)
HIF %, = AR R B, NG 1)EH)
"-\—‘_,I:E,,I{ES | %-a-n(1-th* )= (342 th "2]

. "ﬂ.’bl
sin? —
b

b)) ]

—2(1—

o



48 B o =& + ' &
. mub 1 2 mzl,
. m sin-—=, | i m(Ab ) ch T
e~ (i N . ([ A T Y
Fowa(n) = n) Lea(ln)
maxl, mah mal,
| g ch T, Jlﬁshhgb \‘ poch o)
Bgbt 1 &, _ da
=D 2a‘(v—1) El:snz[‘a"(” 1)(1_“12 2 )
. _nmb
sSin b
+2(3—v») thf—zL]'-“ VIR (k=1,3,,00) (3.8)
2 kz——(irn)
b

Wsin=113b=1:3, kin=Il:b=1:3fsrm=1,:b=1:38}, HRR(3.8)EFEK, N kfis
#HEAT+ 3, BAEVAX-1803HEM LitHHE, &INIBRI~F4,

¢
|1 BaRSRERE (25 x107)
Eia Es. ! Es.1 ! Eq Es.1 Eu .
0.27949 —0.015169 | —0.0053437 —0.0023878 ~0.0012499 ~0.00072258
Ey.1 Eis.4 E17.1 Eyg.1 ’ Ey., Ezy
—0.00044555 | —0.00028643 |  —0.00018873 |  —0.00012553 | —0.000082880 | —0.000053021
4
* 2 v=0 maResEs# (%" x10-)
T x/a ‘ !
5 3~ 1 9/24 10/24 3 11/24 12/24
\4 ! L ‘
£ X 0.0886 0.192 ; 0.265 0.291
ART(MET) 0.083 0.185 0.257 0.283
R’ E —6.3% —3.6% ~3.0% —2.7%
* 3 x= g oygmat (10-x 25
— y/b ‘ !
y w 2/12 2/12 iz | 41z | s/ 6/12
- — - 4 I
Z N ¢ 0.1297 0.2263 0.3081 0.3697 0.4078 0.4207
AT (144258 ) 0.1296 | 0.2256 0.3073 0.3687 0.4068 0.419
- e P -
B % -0mE | -031%  —0.26%  —0.21% | —0.25% | —0.26%




B AFRAEIREEEBROTH 49

xm—y B EAE(10-1 X g0")
Y M, M,
\\_ 7\"_— o o R,
N Bmit(14d |, HRE(44 | .
y/b \ x X | 4%51_‘) ! % E= A~ p'd i iJ—E) ! ® *®
1/12 ;| 0.2438 0.2701 10.8% |  0.1587 0.1529 ~-3.7%
| S ‘, — S,
2/12 l 0.3099 0.3156 1.8% | 0.2905 0.2889 —0.55%
— ——— - _ e N ] - -
3/12 | 0.3807 0.3811 0.1% | 0.3%18 0.3818 0
4/12 l 0.4374 0.4369 —0.11% 0.4404 0.4403 ~0.023%
5/12 ? 0.4726 0.4721 -0.11%  0.4736 0.4731 ~0.11%
6/12 | 0.48m4 0.4839 | —0.10% 0.4844 0.4837 —0.14%
BT R R T A4,
P, % i

HATRTERNATRETREE. W FRBEL LHRE XEBEMR OB HT =,

I s e e 159
()] Bill
: |
- ]
i
|
I
1
|
I
{
|
i
i
&) X
13 2 16?

o4

IMESEREERER, HEMARK.
BRI, ABELENIMRBTZRANENEENRENYS,

M R
EHBG.DEDEZTH, RIMRK
A=(2—y)meA+[14(2—»)*1m3A,+ (2—v)mA; (A1)
. nnab;
o0 fisin b -
K A= 3 - : (A.2)

B nde- (e ]




50 [ S A5 &l

|
e

3113
B

t
&

oo n3sin n;;bi
AZ= E T T T T AT "17’ 727
Eowsmrfo (5]
. ﬂﬂb1
oo nSsin "
A=

);3 <mz+n=)z[kz—(.’5;)7j

FAMBIH(D~( DR ES, HMNFE

l1)1 m.‘rtl;

m (% ch 7

Ay T 1 { (b 2b
k3

" g ()

b \2
> nd nn‘b; ”7( 7’1 ) i n? . _ﬂ_ﬂ'bl
R RN PR
n=1,3 m*+4- *’; ne=2,3
EEA
= n3 . nxby 7 b ,\2 ©O8 ,,,2,,/2
> sin M= (D) P 0 kR
nz_(,,,tl |3 ) b 4\ h cosf-b~k
=13 Iy 2l
[=e} 3 b Ch m;;’bl
o ﬂ__sl nao; - _.71 m? )
el n24+m? b 4 ch M
’ 2
Eil
i L . nxby __ mat I hmfli
2 —(n2+m2)251 b 16ch2 P Si7e 9
n=1,3 )
In mnly max 4 mm muly
T T Ch*zi_;n_n’ h“2 ¢ 2b)

FHREMRABI(A 6)h, &NEE

AmSHAmER T E, BI1G

(A3)

(A1)

(A.5)

(A.6)

(A7)

(A.8)

(A.9)

(A.10)



BibE A RETHBWERRNY 51

i \z maly } mnly
Ao T3 1 m(/b ) , Cth—_,.”, th T %
AR RTLAS P S R
( b ( b 2 2
m.n'11 mn:h
L R S
- 2D s (A.11)
b L m® max p J
e 1
(A 5), (A 1OMA IDKRAA DR, AREET
- I \2 h,ﬁiﬂll
A AN ¢ T m(, b ) ST
B -kZ:(Lm)zi () m> ch ™7
b B 2
mazl, maly muly
NEN P S I A1)
4 2 mx b mar ma ma J :
ch T2 ch e ch—
& X X #®

[1] HEE RBHRGHEN -AFHE, FKEERYMEREZEERRE S, (1981, 1),
[2] N=EE NAYMESEERMAFTERIRAFAHEBRORUNSE, RARERAIE 33,
(1982),

[3] A%EF SOMESFTESSNEENSME. NRKFEMIIE, 6(9)(1985),

[4] REE XPR@EHHEHEFEEEODNESEEE, HRAKERIE, 10(5)(1989),
[5] BRu&. AE%E AXSEHEZREVRAFGEREROSTH, RILBEIVBRERFER 17(2),
(1993),

Kurata, M, Bending of simply supported rectangular plates with clamped por-
tions along abitrary sections of the edges, Ingenijeur-archiv, Band 27, Heft 6,
(1960),

[6]

The Bending of Thin Rectangular Plates with Mixed
Supported Segments of Straight Edges

Chen Li-zhi

(Qin Huang Dao Pori Authority, Qinhuangdao)

Fu Bao-lian

(Yanshan University, Qinhuangdac)

Abstract

In this paper, the exact aralytical solution or the rectangular plate having
simply supported segments mixed with free segments of straight edges are first
given by means of the method of reciprocal theorem,

By comparison, we calculate the same problem by finite element method,

The comparision shows that the analytical solution is correct,
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