ERVE-3 58
2020 45 10 A

it

o % o i

Chinese Journal of Computational Mechanics

Vol. 37, No. 5
October 2020

DOLI.: 10. 7511/js1x20191029001

M = 2 A 34 B B 2 E RS i

WMATE, ZARH,

B,

1] 3 B 3 o AT B

LR

%

(REF TR Tolb 2 & 554 b7 B R & 8 L 50 = , KiE 116024)

W OB AALAEDERNEGFAER TN FN - RELRAEH TR ARABNEA LB R T RZE
[5] BLHy SR AT M T W R BAR A R T/ B T R T R TR R O 26 A L B 1R O R o R A AR AT MR AE AT ST P
AR, AXETHEFRRANFE T BARBTEALALATA DG EDERG R b P A, 75K
FAFAANTEHAEFZAAPERESFAMERET RS E TFEANENE, R FALEMIKERFAS
fiE. rh%i%@ﬁi%‘%%%i‘a‘é%ﬂ7‘?%‘%Hjﬁi,iﬁﬁf%ééﬁ%,ﬁ%ﬁiﬁ%’ﬂ%ﬁ,@ﬁt#ﬁﬁ(ﬁl%%~ﬂ’f@§\é’ﬂfﬁﬁfrﬁ
B, BEHEALB T ARKE R AR EARTLERT . DAL X AREA G dERERNE L#(?ﬁ% A
WA FZ A IRILH R, A T MEAT AR IE A M /

KGR . EE W TR EREN B AR LK
FESHES 0302 X iRERD: A

1 35

iy 53 7R R JE ARy — s L5 K JE 5
P I T HE UL 4 B PE R 2 K B T
BB, AR 1 S SR R ) 2% S RO 2 —
Fead 2 JL AR BT 148 26T L 12K I 8 0 T R
A T 552 7 oh A LA T L R AR 2
DR 00 7 20 5 00300 58 26 T w3 K,
52 0 O B 7 R 75 B 3 L T
%%mﬁm@@ﬁﬁﬂmmmﬁﬁﬁﬁoéﬁfa
TR I 15 b V£ I 0 L7 R R
W G 4053 D72 i 9 2 0 04 LR 1
5 40 S0 1 L X g S0 L
L@ﬂ%&ﬁﬁ?ﬁﬁi%%@ I %t 31 7 52
R AR 45 I 8 43 B 5 AR AR 2 40k
ﬁ%*ﬂ%mdﬁﬁﬁkﬁﬁ°“l%M%%“ﬂ
P SUMIE 4 90 4 35 Aol AR 7 o T 6 T e 7
07 . 40 4 3 1>

BT B8 U RO SR LA B ) 2
L SR TR TR LB« th B A B
BPE F1 2% Jr o B 4 4 R I e
YEC A A AT AR T R AR L B

T}

I fm HEE.2019-10-29; f& AR Y 2l B # . 2020-01-14.

HE2WBH - EHEHRPB IS (11972103); “MIT 3 A TR
FAER I A A H (XLYC 1807126) 5 o [ #} B 75
AE A FEZE TR (2015QNRC001) ¥ B35 H .

EEZ® .2 81 (1985, 5 L B ¥R 14 S

(E-mail: ruili@dlut. edu. cn).

.

\

N
A/
S’

X EHES.1007-4708(2020)05-0517-07 4 \fy )

1% MRl 1 A BB X1 4 A AR S S
it ok B A 3 T
%?ﬁ%%/%ﬁﬂﬁ@ﬂEME@%%%ﬁ%o
S B 7 B A AR 4 e £
S b P R B R L %
e i 2 7 3 T 4 8D 1 W A R R A

AN 2 7545 25 1 3 F R L HEL 78 23 (] f i 4% 199 H
R b AT BT R A T AR B S R

it 2 A (9 B MU Aol M 3 2 L A 2 3 77 ik
ME LU B 5 [ A G207 32 L RE T B 4R ] 3 R
7718 W BB AS A 75 X LA i BT SR At S5 0 A il AT
SRR A B A 1 A MR SE AR Bl A il R P B
LIRSSV

AR SO R A A B i T75 3k Figf A SR A D A S
AR VU1 [ R R T AR 0 ) R — T R AR
0 52 Z P 28 [ R 2% 2 i B 1 TR TR AR
i) b e MR RS DL 2 — . & i TR T L
AU [ AR B0 DU A i SOR DU 3 A el R
M R 491 45 SR SR T L TR R i i A i
Je HH IO ) S o A28, AR SO VA A B Y 45 2R 2 5K A
A BRITI M 48 R W) 5 AR 4 TITIE W] T AR SCT7 3% LA
L2 JIT A fige M fifp 9 1E 0 1

2 SEREIREHEMA Hamilton
ERIZH GRS A B &

FIF Hellinger-Reissner 7 25745 8 i) 48 43 R
32 4 R E TR TR 6 QT L



518 it &5 4 % % # #37%
ﬂ’r Flﬂ p o
D (20 Jw 7y
SHH_SH{ [93: J 7[ J [ 9y]+ Pw .
© L
Dy 2wy by |2 - '
M<'+ v WilF H 2% Hamilton 55 746 K . H BAT P i
_ D v 90 8 w T_ H |0 L o []
51— [D oy ] + H' =JHJ, JLIZ o |2 PR
Ly, (2] 1+ N,0% ] Vdedy—0 () PG EAERE. S 2= XYy, Kl X(0 H
2 dx

A My Az pR . Q N R IR AR AR A I AR X
w MRS, 08 LN dw/dy, D =
ER/[120—v) ] A2 iHRIEE . h N ERE ., E sk
Bk, v IR, T Atk W H 7. M, =

2% w a? N
—D|E T N AN, .
A X A7 AR R w, 0, T i M, $EAT 748 43,
S, =0 nf 45
Jw
dy =0
20 Pw M,
ay_ x? D
IT oy Pw | IPM, P w
([)y = D(] Vv ) (7174 + Vv (,)12 _'_ Nx (71‘,2
IM, 926
5= . (2
i . 9Z
ENOLE T 9, = HZ 3
. " F G //
;—[:t:':':' 7 = ["LUa 6a T’ My:l ’ H = T,j{\
Q0 —F.J4 \

£ H

~ DA—)a' | N7 p

e eIy M
F= 9CZ 4
—vaz/axz O O‘\lD

ax dxt 3
0 &Q(S\—QU) 2 _ N ’
rx/ ’

mE, T ERRN [wx),0(0), T(x),M,(2)]",
Y(y ERT y i —Jnmsl. ARG AH

dY(p) /dy=pY(y), HX(2) = pX()  (5.6)
Ao e M X Cao) G 5] 2 W 5 TR B ) R i R RN R

fik i) 4 53%(6)1‘5@8‘]’%%7‘?&%7

A _#<\(/ ’ _lD =0
N, A2 —DX'(1—v) 0o / —p uN
0 N@\z/mz 1=») —1 —p
Al 0
JE T 15 dxﬁ%y =N, +N, ¢’ (8)
15 //_){%"‘dll, Ma=Ta,i 9
ﬂj 4 {7 2 NT NZ +4Dp*(N,—N,)
\ 2D
X - JP __,_ N% 4 4Dg (N, —N,)
2D
OB OB w(x) BARTEM N
w(x) = Acos(a; x) + Bsin(a, x) +
Ccos(a, x) +Fsin(a, x) (10

A AB.CH F I 5.,
M s &MA e HERER
f& #h [0) /5 B =F & N & A FR

SRy 3R e DU A A5 SR DU T E rh R G e i ) A
R AR | T 38 o o 7 i 2 oK i 1 e AR 7 ) B
f BT fi PR O Bk R DL IR) R A f B A L IR

Nx
N N S S N S Y

|«—

|«—

|«—
o>

bos

Wl0#0, M,[,,=0

|

W], 4#0, My, =0
=
+
=
[}
[
=

W], 0, M,y =0

Q=
W T VUJPQé%EﬁﬁTﬁrﬁ
VyzQy+T}+Ny37w 4
aax (y
N,
R S N N N N Y. ot 4 1 |
e 0 F P~ > _'O
. AEEE e
1 - Pl =
ar bttt at to bt
NX

(a)

(b)

—|

—|

—
i)

ttrtt et
N,

(c)

Bl &M
Fig. 1 Symplectic superposition



5

HTAF.E WA AT RN B B ER AR E B E AL AT A 519

A N L A B 2R B RUAL T AR I — AR A
KJEN a, SEREN b, R brEh ox FIl oy 4353 5 W 22
WA B ESNE 1o o, JE ] LU Ak
HPIAS TR A B0 2 5 1 by o) B, Horp
P E 30K, FRRAR, SERTHL.
Ji I R 8 300 SR 26 A O A DU A AR R b R R
AR B
Ua‘w 01, (0.5 (w0, =0 (1)
Wbl R R A B
V.v|y o.z,:Ov My‘y O.b:O
Vol 0.=0s M|, _,.,=0 a2
P A 5 [ 850 AR B 200 B 00 5 5% A 3 Sy O 3 £
ST R IR AT
w\y:m,:O, My|y:0,h:0
wl,_o,,=0s Mi|,_;,,=0 (13)
TEMEE Al b XF 7 ) (D R AR ey y =0 F

g3 5 g n 2 E,sinCa, x) Fl E

m=1,2,3, m=1,2,3,-

FosinCay ) F677 9 B0 B 1 1T 5 0 F 0 B (2) o B
wm >

2 H, sin(B,y) % 745 0 1 B 4E L 3Lk o, =

mTt/a,B—nTt/b, E,.F,..G, f1 H, N EZH
(m=1,2,3,3;n=1,2,3,),

SELAE 1(h) 7R 89 [ B (1) Ay 1) BE A7 5K e
X T =0 M = = a P 3CHYHIE HAR . HAE % Mg

/(

DR AIFER AN
)

75 D4 4%

) 2=0 M xr=a ili G,,sin(,Buy) P

w2, _y.=w (D], _y..=0 (14
P AORAR Q) M & A i ith 2R % 5 AL B,
CHIF A~4H 0, Eﬂgﬂ?f(lél)ﬁ*%)éﬂ fEdE %
fife s IR 13k ﬁ*%éﬂﬂﬁ%:zﬂl%ﬁl‘zj?fﬂﬁﬂy 0,

El]j"fﬁ‘ ’/ .
s1n<aal><1n<p@ 2o / (15)
HAR K ~K (16)
o N, 2 Ny+4Da%,,(Ny* N.)
#1711»1112—+/\/2D+ Qa,, ZD
2 2 —
l"lﬂls 1714 + a]?l + N‘V + 4 D;%( Ny Nl)
an
AAE [ &
1
Mmi 1
X, = sin(a, 1)< (18)
— Moni Vi
D(val, — i)

L Vu=N,— D[ th: — &, (2—w](i=1,2,3.4),
TEZF R IRZS W 2] LR A

Z: 2 Z Cmi e"‘,,,,‘)’X"“_ ( 19 )

XF Cilm=1,2,3,-3i=1,2,3,4) NEFEHH,
AT DIARSE y J7 1) 0 30 AR g o A Ta) 4 43 B
TR AR TR QDR y 7 58 AAL A% % R
13 B4R

2 E,sinCa,x) , My\ y=0=0

m=1.,2,3,

w‘y:() =

wl,_,= >, FusinCa,2)s M|, ,=0 (20

#5190 AR (20) T B 52 40 C 1) B 25
Rrig Feis Rl )

@@ D) snlmma &)
m=1,2,3," €m Tf&

{csch(gbr)m)((s,.\ pl/rc y) X

/_
F,“sh(df‘rﬂky +E,sh[ ¢7, (1*3})]}
c‘h(()d) — m*r*v) X
{F,sh e, ) +E,shl g, (1— ]}
& |

4 o 21
iﬁ/’,{i/(‘?)—lk y/b’ ?L: 1/“7 I_Em :Em/a’ Fm — Eu/a9

,55/ b/as €n=altm sn,=dltms.

XFE 1(OFRRB TR, KRS F

& [ 50 (1) 2L % 7 ) A 4 5 22 B8 A

sin(nwy)
’ULQ(I» y) =b Z N?iy
n=1.2.3, &, — N,

{esch(§7,) (€ —rixtv)
{sh(¢7,©H,+ sh[$7,(0—D ]G, ) —
esch(&,¢) (F —n' whw) X
(sh(pe, DH, + sh[$5,(1-DIG,) |
(22)
£ G,=G,/bs H=H,/b, &,= bptn

7]” =DMz s $: a/b

N, | o N7 +4DB*(N, —N,)
125 _\/—2 + B — >

N2 4+4DB* (N, —N,)
Mz — N;l- + ‘8”2+ 218,1 y

J_LLJJEE'F AR E] T AN T ) R A S A
ﬁ’%,,ﬁ\ﬁﬁ%%@@ﬂu%%Exn%ﬁa@f-‘%ﬂumr“im
S RESHE.. E..G, 1 H, & ¥ 7R 8



-

520 )L_]— /7%1: 7{7

B 055 T I 0 A5 A T . AR DU A S S R
1 E A AR A 30 AR BRI A A A A
¥R o, FlEE MG, TiefEE S48 E,., F..G, fil
H, BUAE 5508 0 B 4135 T 1 5 BER
y=0,y=b,x=0H x=a A h, 0L
FEASFRBY S 0, TR E NG . SRR 0 M4
T 2 R T R SR i B AR R T

Ty =0 BN TR y =0 B/
AT A IR 0. VI, = DIVl —o,

Pt Ja 4 2 5 — 4L 5 7
{7] (&, — m’m*Wesch(gy, )X

—_

€ 1,
[F,,,*E,,,ch( cjn)m):| [I_Q* n, +m' (2 — v):| —
e, (7, — M’ vesch(ge,) [?‘m —E,.ch( <l>€m):|

[E— &+ m’ri(2 — v)]} —+

. o
>, ZmlG,

n=1.2.3.- & 7]

— cos( mrr)ﬁ,,] X

(&% —n’nt v)|:nzr(2 +<j>21_€* 772(2 — v):| B

(77%( — '’ v)[n
e+ min’¢

Pn’ + $'R— €4(2 — v)]}

(23) /‘\\ (I

FiaE! EzaZNy/D(mzl 2,3,
XF y=bi,

j][]_Vuﬂ—/\¥|‘ﬂLiﬁ(n =b %
BT A A 0. H1 V) ,Ev'\, 8

B AR

Z {7],”(8,,,— m’ v)csch(&<£}<?
[E —F, .chC¢n,) k {Qﬁmn (va)

e. (L, —m'n u)csch(d)ek))(

[F,,l F,,lch(<i>em)J[ — &, +mn (2 — v)]} —

2 Zmnrc cos(nrr)[(x *cos(mn)H]

n=1,2,3, - 7},
(& — n—n-w[m? + ¢ R— 32— ]

(9 — nzrczv)[nz'rr2 + $#R— (2 — v)]

4 7t2<j>2

=0

24

T =0, B MAA TR =0 H/Y

% 4 #3718
SR T A AR 0 WD VL], = DTV, =0,
AL =0T,

= 1 N?{r] csch(g7,) (& — W' v X

&,
[H,— Guch(Gq) |[R—72+wn2— 0] —
€.csch(ge,) (2 — n'n’v) X
[H,— Guch(ge) [[R— &+

oo

w2—v]}+

2 nmw’

2
m=1,2,3, &n T}

[E —cos(nm) F, ]X

@ wtrolwiw R 0]
7, + n’nt $? ?<

il R @]

E?n_‘_ 7

—0

<y

,\ ) (25

X R—#N, /D;\(S)/
*FF l—a@) JfﬂWﬁA¥I'ﬂ ﬁ{{:? x=ailly

%xﬁ%ﬁ»%ﬁ%}b 0, Hp VI\IZQZZVHIH:O
i—1

3 @J%izﬂﬁﬁ;:

ﬁ“csch(jﬁﬁn) (&2 — v X

-,
—H,ch($7) |[[R—72 + #n*2— ) |—
t.esch($e) (7 — wn*w[ G, — H,ch($e,) | x

[R-E+rne2—v]|-

Z Zgnz/”:}z cos(mrt)[E — cos(nm) F, ]

m=1,2,3,- Sm
{ (&, —m'r* [ m'e’ + FR— 722 — v |
0+ it g’

(nf,—mzftzv)[m n2+¢R e&.(2 —v)]

&+ n'n’ ¢’
(26)
K (23~26) Ko 95 B Jy 7 L 52 B BUA BR I3T,
WH m=1,2,3,.nton=1,2,3,,nt, &4

JEM R E 2% E,. F..G, 1 H, A4 % 0, Rl
FER (23 ~26) 4B 7 5 BRAFAE AR A L DRt
BOR R T B R BUE BEATE N 0, AT 45
O T e il ey 00 5 AR L OR A B4 20 e th e . o
SE it B 2R B T AR ) A O B AL A AR R R, —

FEAR I S (21, 22) IR, B AS 2 XF L B4 it il A2



MW, WA AL ANLH WERE

AR TR R B T AR AT AR

521

4 E fH

F1AE 2 5T UM SORIMH A B AR
AR 2 fer s SO A SR . SRR X
TR, RS E e =35, BV ATl A 153 435 SR 44 0l 6%
B T A RO BORE BE PR IAE SEBR TSR B e
=35, #IMEL AR TR 121
DU 5 SR DY 70 1 H R AR A S g 2 A L G 2R

faf LA 0 2 5 BURR YA RA LU IR 0. 3, 38 3 55 4 4
A BRICH BT CR A ABAQUS # 4t SAR T,
JERSE 0.005@) FRAF B U SES S XF te vl O, r A 24
SR HHRTE R G RE. RS AT
b/a=1,N,/N,=1 B P0Ff 52 A& D [ iR
M R e S X B B 2 & i vk g

FEAf SR AT . R B A UE SE T AR SOR
157 7 0 I 2 T A T 4 R ARG R

%1 b/la=1,N,/N,=0HKWH+ M EdHT RIKKUER
Tab.1 Convergence study for the first ten buckling loads, R,of the plates under
N./N,=0, with b/a =1
Number of Modes
series terms 15t ond 3rd 4th 5th gth 7th gth ’12 10th
5 9.0971 20. 160 24. 300 38. 837 52. 654 79. 304 87.491 101.91 pPsys M 125.97
10 9.0970 20. 159 24. 286 38. 835 52.623 79. 222 87. 441 101. 88 ’(gle 125.79
15 9.0970 20. 159 24. 285 38. 834 52.621 79. 211 87.433 101. ?3& 7.14 125.78
20 9.0970 20. 159 24. 285 38. 834 52.621 79.209 87.432 101. 88 117. 14 125.78
25 9.0970 20. 159 24. 285 38. 834 52.621 79. 208 87.432 216 88’ 117.13 125.78
30 9.0970 20. 159 24. 285 38. 834 52.620 79. 208 87.432 4 ‘QO]/SS 117.13 125.78
35 9.0970 20. 159 24,285 38. 834 52. 620 79. 208 87. 434\4 161 88 117. 13 125.78
40 9.0970 20. 159 24. 285 38. 834 52. 620 79.208 87@%1 / 101. 88 117.13 125.78
/
%2 b/a=2,N,/N,=5 KN+ M E ‘% ookt 2 R
Tab. 2 Convergence study for the first ten buckling load}s, ,of the plates under
N,/N, =5, with b/a 82"
Number of %&é\s\ ’
series terms 15t ond 3rd 4th 52(‘\,_\ gth 7th gth 9th 10th
5 0. 75070 1.5925 2.4167 2.7341 £ ;45‘% 4. 8522 7.6311 8.2405 8. 4786 8.9497
10 0. 75070 1.5924 2.4145 2.7337 /'\\'3. 5451 4. 8444 7.6279 8. 1744 8.4613 8.9497
15 0. 75070 1.5924 2.4145 2. BK/K'" \3. 5451 4. 8432 7.6272 8.1719 8.4602 8.9497
20 0.75070  1.5924 2.4144 2. 7836 3.5451 4, 8431 7.6271 8.1711 8. 4599 8.9497
25 0. 75070 1.5924 2.4144 2.73 3.5451 4. 8430 7.6271 8.1710 8. 4598 8.9497
30 0. 75070 1.5924 2.4144 . 7336 3.5451 4. 8430 7.6271 8.1709 8.4598 8.9497
35 0.75070 1.5924 2. 4141) . 7336 3. 5451 4. 8430 7.6271 8.1709 8. 4597 8. 9497
40 0.75070  1.5924 ,\zﬁzx\ 2.7336 3.5451 4. 8430 7.6271 8. 1709 8. 4597 8.9497
%W;UﬁdﬁfﬂN/NTﬁ%m+mE%%ﬁR
Tab. 3 Flrsw& ing loads, R,of the plates under different N,/ N,, with b/a =1
/ Modes
N./Ny  Methods #
15t 2nd 3rd 4th 5th 6th 7th gth gth 10th
Present 9. 0970 20. 159 24. 285 38. 834 52.620 79. 208 87.431 101. 88 117.13 125.78
0 FEM 9.0973 20. 146 24. 277 38. 838 52.614 79.174 87.450 101. 89 117.10 125.70
Present 7.2941 11.587 11. 587 12.036 36.575 38. 365 38. 365 43. 689 47.469 63. 347
1 FEM 7.2940 11.573 11.573 12.036 36. 543 38.359 38.359 43.626 47.434 63.251
Present 4. 3105 7.4301 7.9437 10. 171 19. 311 22.558 28. 839 34. 495 37.004 39.973
2 FEM 4.3106 7.4263 7.9404 10.172 19. 313 22.554 28. 826 34. 486 37. 004 39. 957
Present 2. 9456 5.4470 6.0139 9.8978 12. 897 15. 882 21. 381 27.677 29. 050 29.562
3 FEM 2.9457 5.4440 6.0116 9. 8981 12. 899 15. 880 21.371 27.667 29.058 29.551
Present 2.2297 4. 2946 4. 8309 9.6817 9.7688 12.223 16.971 21. 857 22.989 23.528
4 FEM 2.2298 4.2922 4.8291 9.6828 9. 7690 12. 221 16.963 21. 864 22.979 23.520
Present  1.7923 3.5432  4.0343  7.7496  9.6607  9.9268  14.090 17.542  19.545  19.562
5 FEM 1.7924 3.5412 4.0328 7.7504 9. 6608 9.9253 14.083 17. 547 19. 547 19. 556
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%4 bla=28FF N/N, THRHH+HEHRHTR
Tab.4 First ten buckling loads, R,of the plates under different N,/ N,. with b/a =2
Modes
NI/ N’v Methods 1st ond 3rd 4:11 5‘}1 gth 7!11 S'h gth 10th
Present 2.2653 9.2262 17. 988 21.192 25. 206 32. 226 37.504 39.617 54. 254 59. 767
0 FEM 2.2653 9.2264 17.982 21.194 25.199 32.212 37.498 39.617 54, 252 59.779
Present 2.2203 3.2493 8. 1354 9.8110 11. 665 11.903 18. 884 24.056 24. 207 29. 280
1 FEM 2.2203 3.2478 8. 1350 9.8113 11. 661 11. 901 18. 881 24.051 24. 206 29. 268
Present 1.7742 2. 1461 5.0930 5.4212 7.4484 10. 009 11. 260 16. 882 18. 341 19. 843
2 FEM 1.7734 2.1462 5.0931 5.4205 7.4457 10. 009 11. 257 16. 878 18. 334 19. 844
Present 1.2199 2.0184 3. 6085 3.8499 5.4539 7.8099 9.6614 12. 360 13.481 13. 805
3 FEM 1.2193 2.0184 3. 6086 3. 8494 5.4518 7.8075 9.6611 12. 360 13.476 13. 803
Present 0.92946 1. 8208 2.9698 2.9956 4.2980 5.9751 9.2068 9. 4688 10. 521 10. 840
4 FEM 0.92902 1. 8208 2.9694 2.9956 4.2963 5.9732 9.2052 9.4692 10. 522 10. 837
Present 0. 75070 1.5924 2.4144 2.7336 3.5451 4. 8430 7.6271 8.1709 8. 4597 8.9497
5 FEM 0. 75035 1.5925 2.4141 2.7336 3.5437 4. 8415 7.6277 8.1677 8. 4601 8.9470
%5 bla=1,N,/N,=1 ®HRiT+HEHEL
Tab.5 First ten buckling mode shapes of the plates under N,/ N, =1
Mode 1st 2n(| 3rd
Present
FEM
Mode
Present
5 é:lél: -L/k\' tural Engineering and Mechanics,2008,29(3):279-
288.
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A new analytic solution to the buckling pro f rectangular thin plates

with four corners pomt—supportes{ nd four edges free

YANG Yu-shi, AN Dongfqh ’&I Zhuo-fan, LI Rui”
(State Key Laboratory of Structural Analysis for Indu%trlal 1u1p§1ent Dalian University of Technology »Dalian 116024 , China)

Abstract: The buckling problem of rectan lar‘t in’ plates supported by corner points is an important
topic in mechanics of plates and shells, However, due to the complexity of the governing equations and
boundary conditions,it was difficult to @btainy the analytic solutions to such problems. Although various
approximate/numerical methods have e&n developed to solve such problems, as benchmarks, accurate
analytic solutions were rarely repo ed) in the open literature. Based on the symplectic superposition
method that was proposed 11"’ years, the buckling problem of rectangular thin plates with four
corners point-supported angh g}edgés free is analytically solved in this paper. The problem is firstly
divided into two sub- obl&@s;)then the analytic solutions of the sub-problems are derived by separation
of variables and symplec‘&g e/gen expansion. The solution of the original problem is finally obtained by
superposition. Since the solution procedure starts from the basic governing equation and is derived
rigorously,step by step,without assuming the forms of the solutions,the presented solution method is a
rational analytic method. With different aspect ratios and different in-plane load ratios,the buckling loads
and typical buckling mode shapes of the rectangular thin plates with four corners point-supported and
four edges free are given in the numerical examples. The correctness of the analytic solution is validated

by the finite element method.

Key words: symplectic superposition method;rectangular thin plate;buckling;corner-point supports
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