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Analytical stress solution for an infinite platentaining two oval

holes

Xiang-tai Zeng, Ai-zhong Lu, Ning Zhang
Institute of Hydroelectric and Geotechnical Engnivag North China Electric Power
University, Beijing 102206, China

ABSTRACT: The problem refers to an elastic infinfiiate bounded by two oval holes,
which is subjected to uniform surface tractionstlos boundary of the holes and uniform tension
and shear stress at infinity. By looking for a nenapping function, the considered region is
conformally mapped onto an annulus, and a compdeiable method is used to obtain the stress
solution. The problem that an elastic infinite plabntains two circular holes or a circular hole
and an oval hole is the special case of this artithe present solution has been validated by both
published solutions for special cases and ANSY3®wsoé. Some computational examples are
given to investigate the effects of the separatfistance of the two holes, relative ratio of applie
stresses, surface tractions on the boundariesizheof a hole and shear stress at infinity on the
stress distribution of the hole boundaries. Pratsignificance of the solution is placed in thetfa
that it could be used as a quick-solver with higbugacy.
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1. Introduction

For plate structural components that contain hoteter the action of external loads, there is
often a greater stress concentration around tlesh@herefore, accurately calculating the stresses
at the edge of the holes plays an important rolevialuating the stability of the structure and
reinforcing the structure. A comprehensive treatiseghe problem of stress concentration around
holes was compiled by Savin (1961).

While the size of a plate is large, it can be agglito be an infinite plate and we can simplify
it as a two-dimensional infinite domain problemalthin plate is loaded by forces applied at the
boundary, parallel to the plane of the plate aradributed uniformly over the thickness, it is a
plane stress problem. It is a plane strain probidtite the dimension in the axial direction of the
hole is larger and the strain is zero. It is a $ymgonnected region problem when the plate
contains only one hole and a multiply connectedoregroblem when the plate contains two or
more holes.

It is much more difficult to solve a multiply-contted region problem than a simply
connected region problem. Still, many scholars hased various methods, such as the bipolar
coordinate method, the stress function method,ctivaplex variable method, and the Schwarz

alternating method to solve multiply connected @agiroblems.
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