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Closed Form Stress Distribution in 2D Elasticity
for all Boundary Conditions

A Y.T.Leung, ZHENG Jianjun
( Department of Building and Construction, City University of Hong Kong,
Hong Kong, P. R. China )

Abstract A Hamiltonian method was applied to study analytically the stress distributions of or-
thotropic two-dimensional elasticity in (x, z) plane for arbitrary boundary conditions without beam
assunptions. It is amethod of separable variables for partial differential equations using displacements
and their conjugate stresses as unknowns. Since coordinates (x, z) cannot be easily separated, an
alternative symplectic expansion was used. Similar to the Hamiltonian formulation in classical dynam-
ics, the x coordinate as time variable so tha z becomes the only independent coordinate in the
Hamiltonian matrix differential operator. The exponential of the Hamiltonian matrix is symplectic.

There are homogenous solutions with constants to be determined by the boundary conditions and par-
ticular integrals satisfying the loading conditions. The homogenous solutions consist of the eigen solw
tions of the derogatory zero eigenvalues (zero eigen-solutions) and that of the wellbehaved nonzero
eigenvalues ( nonzero eigerrsolutions). The Jordan chains at zero eigenvalues give the classical Saint
Venant solutions associated with averaged global behaviors such as rigid body translation, rigid body
rotation or bending. On the other hand, the nonzero eigen-solutions desaribe the exponentially decay-

ing localized sohttions usually ignored by Saint-Venant s principle. Completed numerical examples
were newly given to compare with established results.

Key words: transversely isotropy; eigenfundions; symplectic expansion



