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Influence of Transverse Shear on an Axial Crack
in a Cylindrical Shell with a Circular Cutout

by Noritetu Ishihama *
Abstract

This paper is presented a soution of an axial cracked shallow cylindrical
shell with a circular cutout,bytaking into account the effect of transverse shear
deformations. The analysis is based on the differential equations by 10th order
shell theory which was given by P.M.Naghdi. In the present paper a brief
derivation is demonstrated by Laurent expansion of the complex potentials which
is given by interpreting function Z=pY as comformal mapping of points in the}-—
plane onteo points in the Z-plane for a shallow cylindrical shell.

The solution is concerned with the determination of the stress distribution
in a circular cylindrical shell subjected to a constant transverse shear around
the edge of the hole. The boundary conditions assumed to be simply supported
along the outside edges of the finite shallow shell in application of the collo-
cation method and satisfied stress free relations along the internal hole by
using Cauchy's-integral formula.

The analysis of moment and stress intensity factors of a shallow shell with
two axial cracks by the both sides of hole in applied the concept of distribution
of dislocation. The numerical solution of singular integral equations for
dislocation density along the cracks is carried out by using the Gauss-Chebyshev
method developping by F.Erdogan. The variation of moment and stress intensity
factors at the tip of the cracks are also illustrated and compared with results
for the stress intensity factor of plate witha hole which are based on E.Reissner's
theory.

* Tmamiya Tech. High School.
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