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FATIGUE CRACK GROWTH IN LARGE WEB DEFLECTION

J. Djubek and J. Krivadek *

The crack growth stress of web is supposed to be ben-
ding and membrane. The non-linear problem of the de-
formations of slender initially curved rectangular
web is presented. The fatigue crack growth equation
da/dN = B(aS)™ is considered, where AS is the ran-
ge of strain energy density factor. The numerical re-
sults are presented for web loaded in shear. In non-
linear algebraic equations the high number of de-
flection function or stress function coefficients
Won and ¢nm is used.

CRACK GROWTH IN LARGE WEB DEFLECTION

For continuum element the strain energy density function is used.
We suppose that the load history may be the kind (or included in)
of structural and geametrical imperfections. For satisfactorilly
large number of cycles the differential Kdrmdn-Marguerre's equat-
ions are used. Let us have the simply connected domain SA=(0,a) x
x (0,b). The crack is supposed to be on the boundary of the damain.
Inside of the damain the crack is not considered. The effect of
shear stresses is considered and the first attention is focused

to the maximum tensile stresses on the boundary. The crack starts
at the point of maximum tensile stresses. For the web loaded in
shear which example is solved in the paper the unrestrained edges
are discussed. The hamogeneous boundary conditions were used and
the bihamonic function @; is chosen in the form @ = —?\O'E XY,
where A is tBe load parameter and

Et
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Solution to the System of non-linear algebraic equation

The Galerkin method was succesfully used in a solution to the
formulated problem. The stress function is assumed as follows

g = Z Xfé [[cos rTTm-cos(l-(—l)r)%]

r=2 s=2 IS

[eos X - cos(1 - (- 1)5) %7

The stresses on digigraph DGF 1712 in Computer Centre of SAS
were plotted and the coefficient

- Ty
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is the shear stress devided by critical shear stress of recta.ngﬁlar
web and Ter = 6,54 Og. Web panel width is considered b, web panel
length a, £ is thickness of web sheet and R is considered design
strength.

Fati crack load. It is Supposed that the stable Crack growth is
not connected with the web deflection changes. The crack growth
relation is plotted in the form da/aN = B (as)™, where AS is the
range of strain energy density factor, a is the crack length ard
N the number of cycles. For the simple solution we assume that the
fatigue crack of the length 2a;(in the web thickness direction on
the web boundary) grows in the direction to web centre. The num-
ber of cycles is considered in the form
J

a: = a.
i i-1
N, = _—, (3)
£ X m
i1 Blas)

vhere B = 6181 x 10711, m = 1,414, the muber of elements j = 26
and AS = 50 to 8000 J/m2. The material properties are given by
9f1 = 517 MPa, (aW/av), = 48,46 MI/m3, Kjc = 103,52 MPa \iw, S_ =
= 13,485 kN/m, c = 2t and At = 1 mm, Same results are analyseg
in Fig. 2.
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Figure 2 Fatigue life curve for
edge cracked web
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