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Appendix
Formulation

If the stress intensity factor K (a) and the crack surface
displacement V (a,x) for a given loaded geometry for loading case
(1) is known, the stress intensity factor K (a) for any other
loading case (2) can be derived as:

K‘”(a)=_fac‘”(x)m(a.x)dx (1
(+]

where the (x) is the stress distribution along the crack line
in loading case (2), The m(a,x) is the ’'weight’ function, defined
by :

£ Vi a,x)
K{I](('.I') da

miea,x)=

()
E is the generalized elastic modulus , and equals to E for plane

stress state, E/(1- ) for the plane strain state. E is the
Young’s modulus. .

The uniform crack line loaded stress intensity factor results
was obtained [4] by the boundary collocation method for the
compact specimen. The results can be fitted empirically as

a\ — (3
A[”(ra\={1fo(g\uﬂﬂ
where
[ola/lVy =ag+a (a/W)+a,(a/W) +a,(a/W) va,(aslv)’

=1.1215-2.1234(a/W)+25.1446(a/ly )’

-57.8064(a/W)”+58.9082(a/lv )" (4)
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where

B, =2f,(asW)(a/W)'"?
dfolal/W)

172
acaswy (AW

B, =2fo(a/W)(as/W) i+a

+§[El’i¢(afw)—%Q;O(a/uf)](a/wy'”

2[ 2

33,_%{§£¢(a;w)—%?fda/bﬂ}(afu)qn

J2

+[Sna‘#(afw)_?Eafo(afw)](a,w)-u:

°Z 6
J2 das/W) 3 8(a/W) ()

;

1 2 al 1 al? 2
ocary-tatZa,a,(2)- Hoagarad)( 2 ) Zlaras e

=la

1 al' 2 al®
+g(2aoa,+2a,a3+a§][§) *;(“:“;*ﬂzaa)(g)

1 al® 2 al 1
+§{2a:a1+“§)(;}) +§d:a4(p] +T6“3(ﬂ"(w)s

The stress intensity factor for any crack line load can,
therefore, be derived from egn (1) using the weight function (5)
for the compact specimen.

The crack surface displacements for any crack line loading can
also be derived from the weicht function by the integration
relation

l/“’(a.x)'E]'-anm(ﬁ)m(a-X)da ™

The K (a) is the stress intensity factor and the V (a,x) is the
corresponding crack surface displacement at location x.



