F25 FoM TEARXEARFFR Vol. 22 No.b
[ 20005125 Journal of Chongging Jianzhu University Dec. 2000

iﬁﬁ%:1006—?329(2000)06—0062—-05
MBI EE N R DRM i8R TifE

bt} EiE, #_E 0K}

- -
(Hgrks TEIFESHAZ, L& 20000

W, &M — M A ik AT 8 e & W S0 AR B N e R R
M2 TR Y. AT SR DRM(Dual Reciprocity Methods) &5 B . de oy T —#Farei At
AT EPAAGLRAAFTE AR RF TiRGITE TRFEARBBS T

RSB RSt e FRAMARER LA —SHPRDRH.,
x 2 ﬂ:@_ﬁ;&l #-ru;{; DRM i
hB S 38 .0343 XREERIAE . A

1 R 5E 7 ok AR T i AR, — BRSNS AT B R A ERAE
R BT RED. YHROERFEHR AR 0t A AT AR TG EMEME.DRM 1R
FE3 (Dual Reciprocity boundary element methods) A Eﬁiﬁwﬁﬁﬁ?ﬁ&mﬂﬁﬁﬁﬁi’ WEERER
FHAEN, Z2F DRM HIRE, AXBEE THEBEN » THRERN DN FE.BESGETH
BEV AFESLEBATHARIANARE. EFRAEXRNB2WAGER, FRRMNATART
EREARGERAAFNEERM LS.

1 =R

AR 8 B R R B oA T
Vwlx,y) =g/D,(x, ) E & (1>
H 724 Laplace 8 F; D=FEA%/12(1—®), o TR B E HBUHE, AiaE b, s 8R4
B T KR, v, ) S AR Y FE B g DT
T M, M 38 M, B8N Q..Q FEBRA RS E LR B R LGN,
Siw+ &EV(w) =&, Lw.+LMG@) =§; (23
A M(w), V) B EERSE .6 =10 L) (=1,3) A MEL RBK M MR,

2 SHPEHRES gh o) &Y DRM 1 5 e ifiE

BAE AR T g M A DRM A B &b
aw'(P) = @ u'g/DdA -- §&’ (w0 n, — ] wan; -+ wjwan — uaon;)ds (3

B, AW P SERMEAN =1, P HEHR L0, WESBABHRHERE

¥ 3IATAREEN,
RA=w, X=wan, =w,, ¥=wyn, {4)

ACYTENMTER

= g H 8. 2000—05—01
fEZ Mo . XM 1961 — ), B BEl A b, 84, E ST W ASE R



http://www.cqvip.com

68 FXHFF HHBRIBETHANGDRM 2 F AR A 63

cw' (P) = @ w' g/DdA — ziﬂ 35 (A2 4+ AX + AD + A)ds (5
ES 2
Hep
A =— @.AE =lnr+ 1.4 =~ %(Zrlnr + rcosg, A, = %rzlnr,¢= Foenfr (6)

E—AyARTHER A PHEATT N GEET M ANBR T, R RN, A%
DRM # [S53 , BF R e B M MR X — (Al & A 2.
R PARSI ¢/D 5 HEEMUEER

N4-L
g/D == ,zila.-b,'(r,y) (7}
He N W FRTEMTENLL AR EMMLGEB SR 6 (c, IR
Viw, = &, (8)
AN (50 R IR PI R 47 T AR Oy
§o epia~Zaff v = Fal L6 Al + AR+ A+ AT + e
(9
Hep
n.t = E"k! XA = 'E';'A,,ﬂ, s Eg = 131_,,, ‘@1 = 5;‘.-,-,-71, {10)

BIfS .52 w ) DRM 7B EAN
cw'(P) aﬁiﬁn[ Z%r fﬁ» (AT + AKX+ AD+ AT Dds + cadd

k=]

‘El?rfﬁ.,, (AL + AX + AD+ A¥)ds (1)

L P EELR ERE T o,
i} = nwa,—r]:%:a,[ fﬁh (AT, + AR+ AD, + AT)ds + =8

— SE,,, (MG + AX + AP+ AY)ds (12)
2 — mw, — T%.ja,[ f#,, B+ ATods + 2B, — SE» (AP + AW)ds (13)
2.1 ALREH
FINEEOFEAREFM(IAFEENY
60-D&(v— w-» 2 Z _By_, (142)
6% — D2+ o — (28 4 kx| )= ¢, (14b)

2.2 REFHBEHER
AR, EUTHRBSTRAT H AT ELRYI N NEABTE, RADR A

H
NE
iEIE(A,l);Jn, + (Ap)oX, + (A1),P; + (A1), %3
NENSL
=,—§1 E‘, ay ({A )60 + (ALK + (A By + (A0, T (15
NE NENA4L
ZC0ADD, + (A4, ¥) = 3 3 a4 By + (4,0, T (16)
- s

i+1 1
2 I(ASJ )I']ﬂj + JEIE—I{Aaz)UXj + (Aa.)ujp; = (B;),' (17)

J=i—



http://www.cqvip.com

64 T A2 R AFFR F22%

r+1
2 rAw) 2 + (Agn, X, + Ay, ® = 18), (18)
J=r—=1
i+7=1:2,3, . N O 5 HEEHER
AU = Alfe +~ B (19

RUHZBNRFHFETEL SR EFEIN[6].
EXINPHEEER s FRFEHMME. IR FLEARURSERDOFHEATHR.BD
FRF N+ LA ERBETTEAAEESR

gip)/D= Tgﬂ;b;(ﬂ,q;) {20)
B EHAEE N+ LAHRRA TV HARSHAEREERERXES
p=Va (21)
FREREFBHBEERY « HERER
a=V-lp (22)
B, 00 g(p)/DRIEE AT EHEAH « BHFEAANRAM » EH . HFCOARAKXAD
31
AUV = ATV-'"p + B (23>
LRI NYDRM IR TEMREEEZEEFEB AR QDT ERARENSEEEBENRLE TR —
B2AEBUAE,

B EE#SSETES . A XA TRt E R0 8 £ MBS,
2.3 AHMERTNEZ

RFEFHA KRN LEEAFESEBIR L FEERT AL AEBERESRATR LSRR Y.
AR E DRM B E RS A T AR R IAR

wip) = 3 diwlpra) (24)
#ERXBRE N+L MO RRTVEMNEHE ERERGRH
w = Dw (25)
M EARK S F
Wre = D oty woy =D o0 w,, =D 0 (26)
sy R, H
w=Dlw (27

¥ EXRACOXR

W =D_D'w, w,, =D,D"w, w,, =D_,D 'w (28)
FXAREHEE . BFEIERE. TEREUELAZA AR SN XERE IR LR
RCOFRKAFENE. TL2RET AT ELR CEBENTHABH R EAAREAR L
M DR BRI ERFRAS WM R SR X EFERRE,

3 X B

HBEA TR M EREL T ENE. &S R AER YR EAL R .
=1:0=1:4=0. ;=0 .m;, =1 =—1,m3=1. sre=—1. .

RO A H—BHH RS p=100 .4 PR LLR B L LA L0 E. mey LR
S#EENN AR a=50,8E h=1,THBth v=0. 3, B HE £=0. 625 0E407

FHEMEIR L0 RBT RIS D),

HEFBHRARESHRAO LREFERBNH SHRECE LREA,B) B2



http://www.cqvip.com

$68 EXHKF BHERHATHANSDRM SR ABE 65

H%Z M A LRER, o
®l BABREZLER S e
- e HHEE . { . E
H X 1,706 28 0.169 7 E+01 "l et '
1 -2 6.956 79 0, 685 6E4+01 ‘.1“‘ . ot

HRERBETRHFTRARIOHNAETHEEIMRELELETE
BR.FERTTH. MEREEMNEELR S LW TRHRER N
1R R R R T AR TR R & i R R PO R CRER R R B s et i
HeEbBaREL.

Ez tHEE

#«2a BEWMETHHD

ﬁ & EI.': gﬁ M.t ﬁﬁ Mr_\l QEMJ*

v X Y i W{E wRE THWAE WRw THR{E L]
48. 470 11. 640 —Z 983.0 —2975. 0 —484. 7 —483.7 —1041.0 —1 0380
46. 050 19,080 —2783.0 —2 775.0 — 7705 —768.8 —1242.0 —1238.0
37.900 32,370 —2183.0 —EZ176.0 —1076.0 —1073.0 —1842.0 —1 836.0
32. 370 37. 900 —1 842.0 —1 836.0 —1076.0 —1073.0¢ —2183.0 —2176.0
11. 640 48. 470 —1041.0 —14038.0 —494.7 —493.7 —2 983.0 —25875.0
20, 000 0. 000 1216.0 1 206.0 0.0 0.0 1551.0 1556.0
18. 480 7. 654 1263.0 1258.0 —118.8 —123.7 1502.0 1 505.0
7.654 18. 480 1502.0 1 505.0 —i18. 8 —123.7 1 265.0 1 258.0
0. 000 20.000 1531.0 1 556, 0 0.0 0.0 1 216.0 1206.0

R2B WEWAETHRAH

" % i TE M, HIE M., HWIEM,

’ X ¥ i AR HH{E o W ik
18,470 11.640 141. 6 149.8 —490. 3 —483.7 2 067.0 2087.0
46. 050 15.080 340.3 350. 2 —7B64.0 —768.8 1 &68.0 1 887.0
37. 900 32.370 935. 2 949. 4 —1067.0 —1073.0 1273.0 1289.0
32.370 37.500 1273.0 1 28%.0 —1 067.0 —1 073.0 935. 8 540, 4
11. 640 48. 470 2 067.0 20870 —490. 5 —493.7 141. 6 140. 8
20. 000 0. 000 4 307.0 4 331.0 0.0 0.0 4 637, 0 4 681.0
18. 480 7.654 4356.0 1 383.0 —118.5 —123.7 4 589.0 4 630. 0
7. 654 18. 480 4389.0 4 630.¢ —118. 5 —123.7 4 356. 0 4 283. 0
0, 000 20. 000 4 637, 0 4 681.0 0.0 0,0 4 307.0 4 331.0

5 & 18

3 ¥t DRM 35 5 I8 (Dual Reciprocity boundary element methods ) 7E B4 AR /] 55 BE o] Bk
HRERET RERTRE KR ERE T EEWRNN T RTEE —BRAAF TEPREE B8
BraRtE. RONBLBAGER.  AUNHHATHORTERF LR BTRATAMEENRE.X
FHEARAT YR, WRARABNATASR T RATH R EENNE. B M RBHES
FREN X -AHRERHYREHRAIERETERES,

SEIE -

[11 Brebhia CA. Telles JCF and Wrobel L.C. Boundary Element Technigues. Springer — Verlag. Berlin and New
York,1984



http://www.cqvip.com

66

FAEHEELAFFR F22%

Lz2]

[3]
[4]

Partridge PW . Brabhia CA and Wrobel 1.C. The Dual Reciprocity Boundary Element Method. Computational

Mechanics Puablications . London. New York .1952
BEL BENEEDE.TH AR E L. 1082

Katsikadelis JT & Nerantzaki. Large deflections of thin plates by boundary element method. Boundary Element
X, Computational Mechanics Publications, Southampton,Boston. 1985.3:435~456
Timoshenko S. Woinowsky — Krieger 5. Theory of Plates and Shells. Me(Graw — Hill Book Company. Inc,

London. 1995
Wang Wenqing .Ji Xing and _Tanaka M. A dual reciprocity boundary element approach for the problems of large

deflection of thin elastic plates(1]. Computational Mechanics. 2000, 26:58~65
Dual Reciprocity Boundary Element Method
for Bending of Linear Elastic Plates

WANG Wen-ging, JI Xing
{Dept. of Engineering Mechanics and Technology, Tongji University . Shanghai 200092, China)

Abstract : Based on the dual reciprocity method (DRM), a new boundary element approach for the de-
flection of the linear elastic plates was presented. The domain integrals and high singularity occurred
in the conventional boundary element for the plate problems could be avoided thoroughly by using the

present methods. Some numerical examples were given to show the accuracy and the efficiency of the

present method.
Keywords :boundary element method; linear elastic plate; DRM
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