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Kirchhoff
o) =) PO
w= Refz9z)+ X(z)].
Re ,
s q
w* = 6_4q5z222,
D , D= Eh/12(1- V), E
P z0 , [12]:
w' = L2 20)(z= zo)lnf (2 = z0)(z — z0)]"
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1.2
S n ’
1) @ %
w= w, M,= M,,
w M s .
) Bxi
ow
w= w, 5 = a,
a »
3) 8 v
Mu= Mu, Mas= Mu, Qu= Qn,
M, M, Q.
. ) (7)
1.3
2a ,

?

J.‘P(z)dz — (zz_ a2)3/2 iAka_3+ MZBka+ 1,
Jm(z)dz— N w& ZB S

Ay By , K== (3+ V)/(1- V), v

[2.12],

(8)



607

(8) S C &% . Wz)= $(2), Oz)= ()

Kz)

(k= 3)(k- 4)[3] 1}+ _ZBkk(m 1)z" e

b(z) = &(z)- z D(z),

J-Lb(z)dz = J-O)(z)dz— z29(z) + J“P(z)dz,
Wiz)= ¥(z)= Qz)- Wz)- z D(z),

®(z) P(z) (1), ®(z) ¥z)
®z) 9(z) Qqz) Qz)
1.4
Ay By , (9) R
[5]:
K- iKg=- 12 m52(3+ V)zlir_l_ln[mq%/z)]:
. 36JJTDh(23+ V) :ZI:AW/{_LS’
h
2
2.1
. 2H X 2W , 2a
i 1 l |
rrelfire SR S /
W W * KR8]

5 7
/

K1/Ko

)

J—"”/

o
=
'(——:—1&—“*
n
~1

AN WAl S ad s | |
Y \Mn\ \ 0 0.2 o.aamo.s 0.8 1

1 2 Ki/Kop~ a/W
w = 0 N

Qs ) = Ai}lk{ Jzzl_iazzkl[k— (k- 3)[?]1+ - azz“[k(k- 2) -

(9)

(10)

(11)
(12)
(4),

(13)

Mo



(7) 3 , 3N .
x=%Tw ,
M,= 0, My = 0, Q. = O
y = +p ,
My, = Mo, My =0, Qy = O
(8) M, am . N M
am 3N :
[A] 3N><4M{X}4M: {F} 3V, (14)
LAT svxan , {F} 3N , {X}zw Ak By
) (14), Ap Bi, (13)
, 1 , y = TH My .
W=H , : N = 80, M= 20
a/ W, I Ku= 0,1 K1 /Ko Ko =
My JJT_a/hz) 2 * Ki1/Ko a/ W . a/ W ,K1 /Ko
2 1 . . /W <05
. . W0, , Sih
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Fracture Calculation of Bending Plates
by Boundary Collocation Method

WANG Yuan han, WU Youlun, YU Fei
(School of Civil Engineering, Huazhong University of Science and Technology ,

Wuhan 430074, P. R. China)

Abstract: Fradure of Kirchhoff plates is analyzed by the theory of complex variables and boundary
collocation method. The deflections, moments and shearing forces of the plates are assumed to be the
functions of complex variables. The functions can satisfy a series of basic equations and governing
conditions, such as the equilibrium equations in the domain, the boundary conditions on the crack
surfaces and stress singularity at the crack tips. Thus, it is only necessary to consider the boundary
conditions on the external boundaries of the plate, which can be approximately satisfied by the colle-
cation method and least square te chnique.

Different boundary conditions and loading cases of the aracked plates are analyzed and calculat-
ed. Compared to other methods, the numerical examples show that the present method has many ad-
vantages such as good accuracy andless computer time. This is an effective semi analytical and semi_

numerical method.

Key words: Kirchhoff plate; fradure; boundary collocation method;, complex variables fundion;

stress intensity factors



