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0+ 0, = 4Re (z),
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i) = oPiz)= [27- a*2% 7 (1<k <M), )
WP z) == oP(z) = M1 (M+ 1 <k <2M)e

: 1ol 6, (N ,2M

ZIAkak= B (m= 1,2 ..,2M), (3)
Awi = A = L o mul™ ds — L "nuds  (k,m= 1,2 . 2M), (9)
B - L Wl s L o nids  (m= 12 . 2M), (10)
of), ufV k P G :
u; Cu *
, Hol ( D,
“AC” . , (9) “AC” ,
((4a)  9y=0) “G” , ((4a)  w=w="TFn)  “C

)

Ape = Apm = J [o(k) (m) _ )(’m)v(k)]dx_l_

Lc[o,i“u“”) of/u™]dy  (k.m= 12 .,2M), (1)
By = - J.Acog.m)udx (m= 1,2, ....2M )* (12)
(1D, (12) , ,AC 1 AC , ofm m
0, v AC . (4a) . , (4b) v
= = i_l,oxy: O(— b<x <b_’y h) ’ Ub (5) ¢
(8) , T [10,13]
1 AL(h/b, alb) ( 1 (15))
ay
A 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8
0.4 0. 966 0.900 0.854 0. 848 0. 886 0. 98 1. 170 1. 527
0.6 0. 993 0.978 0.970 0. 986 1. 038 1. 145 1. 338 1. 688
08 1. 001 1.007 1.024 1. 061 1. 128 1.243 1. 433 1.762
1.0 1. 005 1.019 1.048 1. 05 1. 171 1. 288 1.472 1.783
1.5 1. 006 1.025 1.059 1. 111 1. 190 1. 308 1. 483 1. 802
20 1. 006 1.04 1.058 1. 106 1. 180 1.28 1. 459 1. 757
2M
Ki= 202m)"lim Jz— a¥(z) Ki= 2(Ta)”? zxka”‘z- (13)
z a k=

T= 4Xu 1 (14)



1192

M=8 |, T_
Ki= Ay(h/b, a/b)p(Ta)"?, (15)
T=- Bi(h/b, a/b) 1_(+/b)p' (16)
Ai(h/ b, a/b) Bi(h/b, a/b) 1 2 e
2 T  Bih/b,a/b)( 1 (16))
8"
0.1 0.2 0.3 04 0.5 0.6 0.7 0.8
Jj
04 0. 846 0.636 0.435 0.278 0. 199 0. 090 0. 044 0.018
0.6 0. 883 0.745 0.602 0. 468 0. 352 0. 255 0.176 0112
08 0. 897 0.78 0.680 0. 575 0. 477 0.385 0. 298 0212
L0 0.902 0.809 0.719 0. 633 0. 48 0. 464 037 0.275
L5 0. 906 0.823 0.746 0. 671 0. 598 0.518 0.425 0.3%4
20 0. 906 0.82 0.746 0. 668 0. 592 0.510 0. 416 0. 309
) 9/ ) ° )
[14]
1 Va Vo 1 1
&= 5% B2 87 % Y W= g% (17)
(17
(E1Va1)/( E2Vi2) = 1¢ (18)
G=1, 6=0 &= - &= 0, (19)
- s - > - an Eﬁ’ - EO
(19) (17,
Ei= FEo, Yo= W (20)
uav
G = O, Oy, av = D, &, av = b 8/ av = (21)
[43 aV” 1.0=
C um 0.9
1 h 0.8
Uay = E.ro u(b, y)dy* (22) 0.7]
) (21) (17) ’ < 0.6
h hu av 0. 34
= "1 Vo = — d
E> el bos (23) 0.a]
; (20), (23) Ey, Vi, Es, 0.3
VIZ (18). ’ 0L2+— T "—T T T 1
0.0 01 02 03 0.4 0.5 0.6 07 0.8
h/b a/b asb
Vv V)
(E1Va1)/( E2Vi2) 0. 998 7 1.001 3 ) Cialb
. ) ' (Ci= EoEo)
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a/b)

(6]
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[12]

[13]

Ex= Ci(h/b, a/b)E¢ ()
Ci(h/a, a/b) 2 . 2, Ci(h/b,
b ) ,T_
; 2 )
1 Wb= 1.0a/b= 0.1 , Ki= 1.005p(%a)’” E2= 0.985 Ec
2 hW/b= 1.0a/b= 0.6 , Ki= 1.228p(Ta)’? E;= 0.583 E
, h/b= 1.0 , a/b= 0.1 a/b= 0.6 ,E .

[ ]

Savruk M P. Two _dim ensional Problems of Elasticity for Body with Cracks [M] . Kiev: Nauka Dun+
ka, 1981.

CHEN Yi zhou A survey of new integral equations in plane elasticity crack problem[ J] . Engng Fract
Mech, 1995, 51(5): 387—3%.

CHEN Yi_zhou, Lee K Y. An infinite plate weakened by periodic cradks[J].J Appl Mech, 2002, 69(3):
552 —555.

Isida M, Usijima N, Kishine N. Red¢angular plate, strips and wide plates containing internal aacks -
der various boundary conditions[J] . Trans Japan Soc Mech Engrs, 1981, 47: 27 —35.

Delameter W R, Herrmann G, Barnett D M. Weakening of elastic solid by a rectangular array of
cracks[ J] . J Appl Mech, 1975, 42( 1): 74—80.

Parton V Z, Perlin P I. Integral Equations in Elasticity [M] . Moscow: Mir, 1982.

Benthem J P, Koiter W T. Asymptotic approximations to aack problens[ A]. I G C Sih Ed. M e-
chanics of Fracture [C]. 1973, 1: 131—178.

Huang Y, Hu K X, Chandra A. Stiffness evaluation for solids containing dilute distributions of inclu-
sions and microaacks[J].J Appl Mech, 1995,62(1): 71—77.

Kachanov M. Elastic solids with many aacks and related problems[ A]. In: J W Hutchinson, T Wu
Eds. Advances in Applied Mechanics [C]. 1993, 30: 259—445.

CHEN Yi_zhou. An investigation of the stress intensity factor for a finite internally aacked plate by
using variational method[ J]. Engn g Fract Mech , 1983, 17(5) : 387 —394.

Wang W C, Chen JT. Stress analysis of finite interfacially aacked bimaterial plates by using varia-
tional method[ J]. Comput Methods Appl Mech Engrg, 1989, 73: 153 —171.

Muskhelishvili N I. Some Basic Problems in the Theory of Elasticity [ M]. Gronigen: Noordhoff,
1953.

CHEN Yi_zhou. Closed form solution of T stress in plane elasticity crack problems[ J]. Internat J
Solids and Structures, 2000, 37(11): 1629—1637.



1194

[14] Lekhnitsky S G. Theory of Elasticity of Anisotropic Elastic Body [ M]. San Frandsco: Holden Day,
1963.

Stress Analysis for an Infinite Strip
Weakned by Periodic Cracks

CHEN Yi_zhou
(1. Division of Engineering Mechanics, Jiangsu University

Zhenjiang, Jiangsu 212013, P.R. China)

Abstract: Stress analysis for an infinite strip weakened by periodic aracks is studied. The cracks
were assumed in a horizontal position, and the strip is applied by tension “ p” in y_direction. The
boundary value problem can be reducedinto a complex mixed one. It is found that the EEVM ( eigen-
function expansion variational method) is efficient to solve the problem. The stress intensity factor at
the crack tip and the T_stress were evaluaed From the deformation response under tension the
cracked strip can be equivalent to an orthotropic strip without cradks. The elastic properties in the e-
quivalent orthotropic strip were also investigated. Finally, numerical examples and results were given.

Key words: eigenfunction expansion variational method; periodic crack stress intensity factor; T_

stress



