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Theoretical Solution of Elastic Rectangular Thin Plate with
Opposite Boundary Completely Clamped Support and Others Free

ZHONG Yang', YIN Jian — Hua®
(1. School of Civ. Engrg.. Dalian Univ. of Tech. , Dalian 116024, P. R. China; 2. Dept. of Civ. Engrg. The Hong Kong Po-
ly. Univ. , Hongkong, P. R. China)

Abstract:In this paper, the analytical solutions for an elastic rectangular thin plate with opposite boundary
completely clamped support and others free were derived by a Symplectic geometry method. Due to the fact
that the basic elasticity equations of the thin plate were only used, it was not necessary to select the deforma-
tion function arbitrarily. Therefore, the solutions in this paper are much more general mathematically. In order
to prove the validity of the formulations, numerical results were presented to be compared with those derived by
other references.

Keywords : Opposite boundary clamped supported and others free; elastic rectangular thin plate; Symplectic
Geometry Method ; analytical solution

SPEAE T MR AR TR S ERE RIS — R EaTE X, SRR T A S D 8 , H P w X i [
PR B BAETEAR T 2N T b TR LR AR TR S, flan, K W W R EE 0T R L A
B 1 [ P 11 B AR TEAR . ARET R, TR —Rd AR T R T B ARS8 A 2 PRI e R, B4
—HEERARBREFNFEE . BT, @85 AR RBR T 5k ERAPIRE, S iE s, #
s EEREME" FEREEE" . JEREERARITE. SHETETRESSRERE R
¥, X 28 R B BUR A — 2 B REE, TR E MR AT R, B, BUER AT LISE £ RX KM,
BERBARES, LR ER,

PTEESR, PO BRI LM RS SIA S I MR R, SR P ERTT R X — S Rk
THREAD . NN TE R E R AN FREERSH LW EIA LR &4
ARt 2 B SR T AR AR AT R o T IR R ST T OO BERE BR B eR B, BRAE T, 5 TR . O TR T

= UCHE H #A.2005 ~ 05 ~26
BT E R AR B KRBT T T B % Bl (2004CCA03300)
fEHMAr 80 BH(1955 - ) B, I BB, #8, H+ 500, T ENEER TERR.


http://www.cqvip.com

30 TARAAAKXRFFR %21 %
B IERTE, ChES T BUER B,
1 SR T AR B R B T R N S JLAT AR

B AT MR LR R T R D 43 B

%+%+q =0 (1
agizuaa—]zy-oy -0 (3)
M =—D(al‘f1+u‘§y‘f) (4)
M, ——D(‘fT‘fw‘i‘f) (5)
M, ==t -n ¥ (6)
V. =—D[(§:3V+(2—u) aia‘zz] (7
v, =-D[‘§y‘f’+(2—u) a‘j;‘;’y (8)

o D =ER/(12(1 -0 ;Ew F h BRI EMALR JAMELRERE, 0.,0,.M, .M, .M, ,V,,V, 5}
B A ARl &,y RSN AR RS ET f . T WA g 4B AR A B AR A T AR E B ST
s H T BEBIE R R TE Hamilton KR RN, Al

oW _
3}7—0 (9)
AKX (5)WE
0 IW M,
5 ——Vaxz D (10)
FHAR() (8) .(6)F1(4) [z
8=V _pr -ty @, 11
avy = -V ax4+yax +4q ( )
HAR(3)F(6) A&
M, a9
o (-V,)) +2D(1 -v) pw (12)
4 T=-V,,AK(9).(10) (1) F(12) TG AEEKE R
oU
G “HUSS (13)
F ¢
JU=(W ¢ T M)":f=(0 T.H= ;
Hob,U=(W 0 T M)Ty=(0 0 g 0= ]
0o 1 0 0 —D(l—vz)aiz 0
F={ e }C={ —1};Q= *
-v— 0 0 — 3
ax D 0 2D(1—V)F

2 (13) BR B 25 75 276 Hamilton $k R P AIF/R . H % Hamilton B F4E 0, HAR R FHE(H


http://www.cqvip.com

% 64 A R F AU EL AN RRREY EREEM 31

ERURX B, AHE B EFERS . HR13) WFKITERY
ol

o = HU (14)
HeSCRR(3] B9 LT T i, ATAU A B RIS R R (14), 53
U= X)) (15)
A X,() = (W) 8(x) T(x) M(x)])
#(15) RIEA(14) XT3
dy, -
22 =, (16)
HX () = p, X, (%) (17)

Hep, BAGEME,FR. M X, (2)R5Z0 M AAE R & .
FROT) BFEERE, BAFERM, KETR AT T RN#E
d'W(x) W(x)

e v 22 8 T W) =0 (18)
Hh
W(x) = Acosu,x + Bsinu,x + Cxcosu,x + Fxsinu,x (19)
AFHHEEAB,C,F Al lHARFHBL . XTHLE 2 FENE SR KM
v= s W = EE g (20)

B RF(20) 118 A=0;C= —p B LR
{B(sinp,,,a - au,cosu,a) + aFsinpa =0 (21)
aw,’Bsinu,a + F(aucosp,a + sinu,a) =0
B bR IEF R A 0T LUFE F
sinza,u,n = az,u,,z, (22)
AAEAE TR (22) AR AT LUK SCBRL 7 ] B IE R 8], R 1 5 AT S P AIE(E.
®1 BIS FMEHE

n 1 2 3 4 5
Re(au, ) (L) 7.498 13. 899 20. 238 26. 554 32.859
Im(au, ) ( BER) 2. 768 3.352 3.716 3.983 4,193

B—p, B NUFERFRLYIARMEE -p, URCNIHESL A, S3EF 4 MAEED, K
WMAMEEZE, B (22) K.(21) R (14) KA[RG ARG B E= BN
B(sinu,x — xu,cosu,x) + Fxsinu x
_ B(si — X, COSLL, X Faxsing x
X.(x) = #:[ (sinu,x — xu,cosu,x) + Fxsing,x] (23)
w.Dip,(xv F - (v, =2)B]sinu,x - (2(», = 1)F + By,xu’ ) cosu,x }

‘ -, D{(20F + xv,ulBlcosu x +p,( (v, +2)B + vixF ] sing,x}
HAF:B=a;F =cosau, - 1;v, =v -1, AT LIEBIRAIEE N

W.(x) = (a + (cosau — 1)x]sinu,x — O, XCOSUL X (24)
8 B AAE {E FAE SR B B , s AT DA R TR 2 B 0 1 B R B R A R R
U(x,y) = Z} VU +£U, + LU, +f,U.,) (25)

HKepf(n= 21,22, 23, ) BRFFEFEE, TUBERE y HFOMBREGRE. U, MU_ S5H5%
EAE p, ARFEHFEAAEAE — o, XL AAE sREL 1R, T U, 1 U _, 535K £, 095 350 AAE(H X 57 89
AAERE AR B LTFEER S, 5, AT AR R RSN (13) KA. B TR PR T LR I


http://www.cqvip.com

32 TRAARFFR %27 %
PO W R, N T AR LK B Rt W IRRR
Wx,y) = W+ S Le™(f, +f)Y, + e (., +f.) T, (26)

b W 5 AE A1 T B R R — R
a = Re(au,);B = Im(au,);Y, = Xcos(By) - X,sin(By);Y, = X,cos(By) + X,sin(By)
X, =(a - x)sinax * chBx — ax( acosax * chBx + Bsinax * shBx)

+ x( cosaa * chaB * sinax * chBx + sinaa * shaB - cosax * shBx)
X, =(a - x)cosax - shBx — ax(Bcosax * chBx — asinax - shBx)
+ x( cosaa * chaB * cosax * shBx - sinaa * shaB - sinax * chfBx)
GEfERTARE BRSO W BRI RPN B R R, B3 (26) BERT LK% A
Xt 118 32 53 PR I B SORSFAR LT, AR AR R S A B AR

2 HB

o T UEBA BT kB IE R BOCRR 8 ] R X 2 [ 50 58 BIXT 1 B B AR AR A B, Bla=b=10
m,v =3, FEMRE EAERAIMTER g 2 K3 RPN THEBBKRST & SHREMA S, A
TXFE, BRI HETRE AT MCER[8 | S RE —17, HHATEE 4, T [ 8 ] EIHTH K
BONBEE KB LA X B RRREE

xR2 WRERE F3 WMHBEM,
~ x=5m x=5m x=5m ~ x=0m x=0m x=0m x=5m
HPRE y=0m y=5m y=10 m PR y=2m y=5m y=8m y=10m
2.913 2.559 2.906 -8.045 -7.754 -8.45 4,323
W(x,y) M (x,y)
2.914 2. 559 2.907 -8.044 -7.755 -8.044 4.324

B ERATH, PR ERFESCR ] it B4R B E . HH, IS IEH R, M
SRR LT J7 HE 5 B SR AT R IE B o

3 &iF

BT AR R A TR T @ Hamilton R, (WA UIEF U A EASBEREESHT
KEERIRATR, B TR EE RN NG R, RSB E MBS M & B, LhRE
Bl UERA T 807 B Y IE# T

SE 0k

(1] SKARME. P A (M), Jbat . Blaf il iRt 1984,

(2] HREREE, AL A, B EARIEIE (M), Jba: AR5 H AR, 2000.

(3] %A SlAe 5w mEAR (). B 1% RERA,1991,8(3) 1229 -240.

(4] $hO788. IR BRIV R R 5 PR /R IR R (). K38 T oK 22#4%,1991,31(4) ;373 - 384,

[(S] #A SN FRBIIER(M). KiE . KERT K% H AR, 1995,

(6] TR BifER. MEHRBFERR R, J12%248,1999,31(2) :173 - 183.

(7] MR, ¥o#iZ B KT Mathematica 4( M) . b5 A RARE AR ,2002.

[8] Timoshenko S. P. Theory of plate and shells{ M ). New York ,McGraw — Hill,1959.

[9) MELE , i pKE. BIXt A BIXHA B A 0 ()). 758 E O TR 1 2000,21 (2) 114 - 17.


http://www.cqvip.com

