KRB ERICE H194 H 4%, pp. 941~949, 1995 941
w30

2ol 54 FFEA e ek A

Zeor - golpH
(199413 89 4 AH4)

Elastic Analysis of the Mode Il Crack Problem
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Abstract

An efficient method based on analytic solutions is applied to solve anti-plane Mode Il crack
problems. The analytic technique developed earlier by the present authors for Laplace’s equation
in a simply-connected region is now extended to general Mode I crack problems. Unlike typical
numerical methods which require fine meshing near crack tips, the present method divides the
cracked bodies, typically non-convex or multiply-connected, into only a few super elements. In
each super element, an element stiffness matrix, relating the series coefficients of the traction and
displacement, is first formed. Then an assembly algorithm similar to that used in the finite
elements, is developed. A big advantage of the present method is that only the boundary
conditions are to be satisfied in the solution procedure due to the use of analytic solutions. Several
numerical results demonstrate the efficiency and accuracy of the present method.
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Fig. 3(c) The path of J-integral is shown

Table 1 The values of K calculated from the
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(Kp=14.14)
(o4 Km |Km—Km,m|/Km,m
0.1 14.55 2.9%
0.25 14.53 2.8%
0.5 14.37 1.6%

14,149 FA o AIAFE &5 A =@
Fig. 3(c)oll A Ma] FRAtelA catg doid o
2 A2 A A(12)9 J-HEE 3% 24,

Table 1ol A& A=zl Ao FIF? Kgite



el B4 FAFA ol g A+ 947

g 4 st Table 16lA Kp,ov b/a=o02]
ddaeoln] Kye b/a=2aF0] #3td 75l =
3 Asjolch, Kyot otge $HEZ 0,/uFE Fig
4(a)9} Fig. 4(b)oll Adxedl opt y=00l sl
el mg y=z0al FEut A, 1 BT g4l
71E9 A9 A YA T Alsloic,

Tl oA 24 Fig 5(a)olA s o= A
o] F49& #e 22l EAE ohFo] A dd&
9-09] %84 (super element) & V¥ F, & =5
o4 AAE 71gE HAEsd SHE 7 Hike
o, on/peT Fig. 5(b), (o =8 2, £
so] ojejAY FAE 2 EAY TAE BA
Foute] 842 A £ UHE oldA] oA o
4 Aded, F9 AY P& Yol Fig. 5(c)
o Aa Hd-gHe| dAsigion ol 84

° sl p,é"

Fig. 4(a) The distribution of shear stress, %% of the
strip shown in Fig. 3(b).

Fig. 4(b) The stress distribution of 92 in the upper
half is also shown for the strip in Fig, 3(b).
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