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Fig.1 Illustration of boundary condition
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A

Stress Solution for Plane Problem with Rectangular Boundary
Under Boundary Condition Action

XU Qi-lou

( College of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The plane problem stress solution of boundary condition is the classical bi-harmonic equation solu-
tion and consists of the homogeneous solution and particular solution. The stress function homogeneous solution
is the bi-directional single trigonometric series including eight undetermined coefficients in correspondence with
the eight boundary conditions. The curve form of the series must be in accord with the intrinsic character of the
normal surface force and normal displacement at the edges. There are three particular solutions: it is the nor-
mal surface force, normal edge displacement and edge constant shear stress. Translating different the surface
force and the displacement into the form of series, and using the given regulations construct the first two parti-
cular solutions form. The third particular solution may be not considered under the specified boundary condi-
tions. The stress function solution has 16 kinds of expression with the change of edge normal supported condi-
tion ; it can solve the 256 types of plane problem with rectangular boundary. In this paper, the particular solu-
tions of common boundary condition are presented, some problems in the evaluation process are discussed and
some examples are provided.

Key words: elasticity; plane problem; bi-harmonic equation; stress function homogenous solution; stress

function particular solution



