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Kirchhoff X T, —EMAARCEME T HHRERSRNIERHE /%
Bk, HEAEE - HHARMEEMNEANFERIMBER" 7, gF
Kirchhoff R 2.8 T M By VIR TE M, PR X b8 SR A BESE T IE %
AR

KT, XTAHEMBKESHEZRGR, mRMEEER 55w
DI R O ELE AR LR K, H A B m VIR KW, £ 83
AL, REEE T MBI R R M ES, 1966 4, Habip'™
ETF=MAEES, REMED TIEHSNEHERBERKN BB, X1
HSAF THEIMEEMNE, MEFEURBEY. ME, Wu fl Vin-
son' " B 5T T 7E Berger il T B &K M RER MR MRS BB, Berger
IR E RBER FHAE BN AT B3I R &G R. NAERITHE,
Reddy!" "'Vl Hinridisen'""' S AP R TR SR M IERERE, WS, B
RS B R, H4b, Sivakumaran 157 % 551° %) & F Reissner -
Mindlin ZIZEIG QIS T — MEHIEIS, 0T &4 B BV 4 R BT
RTESERNIERERSNAIE, R, Reissner — Mindlin B AR FE it R
e R ERM L. TREBRMBYIN I ABMEM, MTA=#ECHTS
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Hig R+ 0nER,

FEARH, MARMBRE, REMENT M EEHERNES
PR S AR B AR M S il (R R R L B . BB A B R T REREK
Reddy 326" B8 M08 Y,, ASCEISUEH T 819 BY VI R A 76 FEE E i
MILAMRIRE, U= TR E I A AT N AU ER T,
FE, YRS BT o — A B 25 T 7 A B 58 BE F0— > e BY D0 T
FPRERBEEE, FTUACEISER RN ERRM R, Wi, EHIH
= BATE A T X FRIERE SR B AR Lt 5 o IR BB S — BRI B 1T
B9, AXBRINLGSR S =gme Frigng R L -,

—. ERAFRENLRES

EER—ANEzFEREERL, ExFEKER e, £y HETEN b
KEBEENR. BF5Hz = 0 EBERTEMPE L, mHEHBRERKMN
ANEBHATFNS « FA y BIE S . X MRAFRMYHERSRRERTE
HEfE—RmMAR. 8—BAEEWEEMBAEHER, WHEERXRSWREYE
A ) SARMRIAEE . FER M BAT ¢(x,y) ERT, BERKMBHE
IF 3™, WA

u(x,y,2) = ue(x,y) — ', (x,y) +2€(x,y) +2¢.(2,9),

v(x,7,2) = v(x,y) —aw’ (x,y) +7£(x,y) +2¢,(%,7),

w(x,y) = w'(x,y) +w'(x,y) (2.1a-c)
Hebu(x,y,z) w(x,y,z) Mwlx,y) SHR—A8E 2y Mz J7 @B
'], u(x,y) Flog(x,y) Bulx,y,z) FMo(x,y,z) EHELRE, w w5
B RAR 2 A B B AR R, AL T RIS BIYIN ) o, # o, TEAR
b TRENTHRMN

o (x,y, £h/2) =0, o (x,y, th/2) =0 (2.2a,b)
ATHE R TR £, (x,7) &, (%,7) L (x,y) FE(5,5)0

SHFER& B RERKE BIERLE R EEREFTESNR, &4
(2.2a,b) SHTHBLIIRZE 6, (x,y,2) Fl &, (x,y,2) FEXEME EAHTH
A

e.(x,y, th/2) =0, g (x,y, £h/2) =0 (2.3a,b)

BT

£, =W, + 226, + 3¢, (2.4a.b)
£, = w, +2z + 3¢,

FREF B (2. 3a,b)17F
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(. =¢, = §,=—3—hz10,,, §,=-3—h{lv’_, (2.5a-d)
XEE—X, HMNFR(2 la-c) G - FITEXEHNESBITE R
£, = &0 —w’,, - 4Lw’
x x VAX 3h2 xS
— 0 b 423 3
g, =& —w, - 3
e, =0,
e, =& -2z’ —§iw’ , (2. 6a-f)
xy 24 Y 3h2 Xy
422 s
8u—(1_h2)w,x’
_ 42\
8,y (1 -h_z)w'y
H e &) M e, BHPIHE AN
& = w4 2w,
6‘2 _ voy N —;—wz,y, (2.7a-c)
ggy = N +w w
FHHEHBRUTRER
0 + Sy w ggy,xy = w%zy - w,zxw,}'}’ (2. 8)
%E,ﬁ%kfm¢ﬁﬁﬁﬂiﬁﬁ
O - I A (T
s e o 0 0 Gl
cPt= 0 0 CP P 0 |5 L (2.9)
o 0 0 G ¢ 0 |-
o_(k) LC;:) Céé‘) 0 0 C(k) ) Lgxy,

xy

Hep €Y REBHERFRERYE, ThHXER IEEEELTR(ZRX
#Ri23])
SEX N SIFIB R

h/2

(Nx,Ny,ny) = J‘_h/z(o_ik) ’a_(h)’o_(k))dz
h/2

(M,,M ,Mz ) = fwz(dik) ,O'(k) ,O'(k))zdz

k PO
(p,,P, xy>_fM2 (ol?, ;),0' V2 dz,
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(0.0, = [ (o .0)ds,

MLy 2
(R,,R) = f_uz(au o, )z dz
(2. AR AR(2. 10a-e) , WHIMTFAR
("} [A*1 [(B*1 L[E*17 (N}
{{M}}: [Bt]T [Dt] [F*] {Kb}
(P} {E*1T (F* 17 [H'] {K}
_ 4 4
{Q‘y _ A - ﬁz"DM Ay = ;2’045 o,
Q. - 4 4 { s }’
LA45 - ;2-D45 ASS - _h—zDss W
~ 4 4
{Ry}_ Due = ghua Do = ls [
T A 3
| Dus _FF@ Dy 'ﬁFss W
He
e, M, P,
1= {e‘,’ }, iMY= [My } {pP}= {py },
egy M, P,
N, w'ju W,
4
{N}= {Ny }, {K'}= [wbn ], {K't= Sﬁ[ws” },
N,, 2w’ 2w,

Al A Are
Ay Ay Ay |
Ag A A,
0 DI‘I D1*2 Dl*6
D;, D3, D |,
D; D& D
rF), F), F
F3 F3 Fi |,
LF; Fo, Fe
All A12 A16
A, Ay Ay s
A16 A26 A66

[A7] =

[(D*] =

[F] =

[A] =

[B™]

(E"]

[H*]

By, By, BT
= | By By, By

B, By By
TEL Er Ef
= | Ej Ep Ex
“Eq Eq, Eg~

H;, Hy, Hy
H21 sz Hze ’
B,
B,,
B

-

-

(2. 10a-e)

(2.11a-c)
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(D, D, D E,FE,Eq
[D] =|D, 0221)26}, [E] = | E, Eypp Ey |
'Dls Dy Dy Eg Ey Eg
’-FH Fll F\6 ) Hll H12 H16
[F] = F12 F22 FZG:l’ [H] = H12 H22 H26 ’
LF\ Fag Feg Hq Hy Hyg
[a*] =[A]7, (B*] = [417'[B],
[(D*] = [BI[A]"'[B] - [D], [E'] =[A]7'[E],

[F*] = [BI[A)'[E] - [F], [H'] =[E][A]"'[E] - [H],
(A,;,B;.D,.E; F, H;) = f_h/hjo(k)(l,z,z2,z3,z4,zﬁ)dz (2.12)

HHHR(2. 1a-c) (2. 6a-f) F1 (2. 10a-e) M A B B A B RE P, FFBXF
uy o Ml w S5, EHRESHEBRKFETRE
N ,+N_, =0,

N,.+N, =0,
M, . +2M +M,  +Nw,  +2Nw, +Nw, +q= 0,

xy,xy YNy

4
E(Px,u + 2P + P ) + (wa,xx + 2nyw,17 + N}‘wv?'y)

iy T Py
+ (0., +0,,) - %(Rm +R,) +q =0 (2. 13a-d)
B an T AL R &4
fEx = 088 a AT,
N, & Uy
ny )9 Vo
Q.. By w’
Q. H w (2. 14a)
M, B W,
P, B w,
M, B
P, B W,
fy = 05 b AY,
N, v
Nzy ﬁ Ly
Qly (% w’
0, ® W (2. 14b)
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y Bw
P, ® W,
M, H
P, B W,
Hr
0. =Nxa—w+N a_w+aM,+%

ox 7y ox dy ’

oM, oM
Qly =Nya—u_}+ xyéw_+__y+_’11

dx ay ay ox
oP JP
sz=N,@+NzQ'£+j—2— ’+—4—2—ﬂ
ox 3y 3k dx  3h° dy
oP oP
0, =Ny ., 40P 40P,
4 7 dy Y 9x 3h° dy 3h° ox

BIANER o(x,y) T
N,=¢, N =¢. N,=-9¢,

4
+ Qx _;E_Rxa

4
+ Qy _?Ry

(2.15a-d)

(2. 16a-c)

B, EXMFRT, FE2132,b) EASFER. KX (2 1lac) M
(2. 16a-c) fRAZ (2. 8) FI(2. 13¢,d) , WBASUFHI MK T w* v F

o BT RBIT
Lu(wb) +L12(ws) +L13(¢’) = _;_L(w’w)s
L21(wb) +Ly(w') + Ly(p) = L(g,w) -q,
L31(wb) + Ly (w') + Ly (@) = L(p,w) - ¢

Hrp
Ln() = BZ‘](),xzxx + (232*6 - Bﬁ*l)()_xxxy
+ (B, + By = 2Bg) () oy
+ (2Bjs = B) () oy B5() o

4‘ * - *
Ln() = ﬁE[EZI(),xm + (2E26 - EG])(),xxxy

+ (B + Ep - 2Eg) () oy

+ (2B = E3) O) oy + EL() s
Ly() = An() e = (Ass +46) O oy
+ (A + 45 +A46) () Ly
= (A +A43) () oy + 40O 1,
D} () e +2(Dig + D) () oy
+(Djy + Dy +4Dg) () ooy

L, O)

(2.17a-c)
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+2(Dj + DG*Z)(),xyyy + D;Z(),yyyy.
4 * * -

L,() = ’_Z[Fn(),xm + (2F +F6l)(),xxzy
3h
+ (F + F +4Fg) () .o
+2(F2*6 +F6;.)(),xyyy +F2‘2(),yyyy]9

()=Lu()’
()=L22(),
O

16 * * *
= ﬁ[Hll(),xxxx +2(IIIG +H6l>(),xxxy

+ (Hj + Hy +4Hg) ()
+2(Hy + He, ()

S XXYY

+ Hy ()

SXYYY SYYYY :I

8 16 16
+ (Ass ";{Dss +F +FF55)()’“

16 32
’h_zDAS + FF‘ts)( ) 2y

8 16
+ (AM - 5D +h—4F44)(),,,,

L;() = L,(),
Lip,w) =2¢ W, —@ W, —@, W, (2.18)
FEA I, BATEEATT B 0 R &M
Tx=0,aft,w =w =w, =w, =w,=w,=yp=¢,=0
(2.19a)
ey =060 ,0° =w =w') =w =w, =w, =u =¢, =0
(2.19b)

+ (2A45 -

=. WHREAERBRRE

Ve A SC B 4R tH BRI I R, B AT A 18 S R AR A (2. 192) W
(2.19b) FHIMRIER B AR, EXMELT, XREJLAORRIE
REONFE

CP =CQ =¢Cd =0 (3.1)
M, HR(2.12)F8
[B] = [E] =0, [D"] =-[D],
[F*] =-[F], [H*] =- [H] (3.2)
HTHAER, SIAUTERNR
x _ X
= o’ n=y
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b s
_w - W
W = = Vo=
4
(p = __‘L, Q = L’
AR A, R’
a 24, +Ag
A = T’ a, = * »
Ap
e = Ay o = 1
Py C Ty
p - 2(Pa+2Dy) - D
D, 1
4F,, 8(F, +2F)
by, = 29 b, 2 »
3D,k 3D,k
4F AR
b = 2 , b = 2 3.
5 3D11h2 6 D” ’ ( 3)
. =2(F12+2F66) . =&
1 F“ ’ 2 F” ’
4H,, 8(H, +2H)
Cy = — 5 ¢, = ————=—
T 3F, R ¢ 3F, K2
4H. 3a® 16
cs = 3F“2’212’ Cg = 4—————F“(A55h2 - 8D55 + '}—?Fss) ,
_ 34 2 16 _ 34,k
¢ = 4F“(A44h - 8D, + thM), @ = Zp—
d, = A;lAzzy d, = A2‘2A22,
dy = An*zAzz
FR, BEIEQ2 Tac) BilH
Zl(¢) - a3A2$( W9W) ’
Zy (W) + Zp(W) = - b’ F(D,W) +5Q, (3.4a-c)
By (W) + Fp(W) =— A E(D,W) +¢,Q
Hh

Zn ) = O g + GA ) gy + 2A° ) gy s
%1() = (),gggg + blAz( ) m T bz)\“( ) i ?
Fn ) = b5 e + A gy * DA ) s (3. 5a-)
Zy O = O et T 01/\2( ) tem T 02A4( ) EE—
() = C;(),gggg +04A2(),§m +cs)‘4(),m,.m, -66(),ff —C7)t2(),,m,
B DW) =20 W =P Wy =PV
Wi B 4 (2. 17) F1(2. 21) A

1
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¢ =0,18,
W=W=W55=W5E=wn=mn=¢,w

= [(@X0,, + b, - TNV )dn =0 (3. 6a-)
#n =018,
Wb=Ws=wa=W‘fm=W’ff=Ws.£=¢,fe
(3. 7a-f)

= [@2e,, +do, - 2P = 0
R TR LRHERE(3.4) ~(3.7), BAVE W W & Rmmin
TRERERREOEX
W = i i W!, sinmwésinnmy,

W = ,..Eﬂ ,.2=1 W, .sinmmésinnmn,
Z z @, sinmnésinnmy, (3. 8a-d)
m=1n=1

Q 2 Z Q...sinmwésinnmy
m=1n=1

H
Q. =4 L‘ f Qsinmmsinnmndgdn (3.9)
BR, R(3.8a-d)WRK(3.6) ~(3.7) A HNETEM. ¥
(3.8)RRAF(3.4), H sinp(w¢) ,sing(wn) X =R PS, FH
EEN&ANXEINHAZIRSERTRG, BRUTIESERBTE
3 3 Y S AW,

b =
POpt e ra M A A A

(p* + 5,A°p°q" + bM)W, + (byp* + b,A°D°q" + bsA'q" )W,
® ® ® o b

=-26A* Y Y Y Y LD W, + 0, (3. 10a-c)

k=1 1=1 ™

=1 r=1 s=1

(p* + c,A’P'q* + ;A )W,

(]

2 2 2
C A‘c
+ (c3p4 +c AP g + At + ~——:§ + ——Tr;q )W

Hp
e = klrsJ:[cos(k +r)mé + cos(k ~ r) m¢]sinpmédé - Ll[cos(l +5)mn



