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J e+ mTwdcos) - Ls(zgﬁ mT.)w” d(0S)* (10)

*

Vb V4 Vb Vd (6) (11)




623

10+ mT, =0 u= 0,

ITy+ mo, = 0 v= 0,
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Research on an Orthogonal R elationship
for Orthotropic Elasticity

LUO Jian hui, LIU Guang dong
(College of Civil Engineering, Hunan University, Changsha 410082, P. R. China )

Abstract: The new orthogonal relationship is generalized for orthotropic elasticity of three dimen-
sions. The thought of how dual vectors are construded in a new orthogonal relationship for theory of
elasticity is generalized into orthotropic problems. A new dual vector is presented by the dual vecor
of the symplectic systematic methodology for elasticity that is over again sorted. A dual differential e-
quation is directly obtained by using a mixed variables method. A dual differential matrix to be derived
possesses a peculiarity of which principal diagonal sub matrixes are zero matrixes. As a result of the
peculiarity of the dual differential matrix, two independently and symmetrically orthogonal sub_rela-
tionships are discovered for orthotropic elasticity of three dimensions. The dual differential equation is
solved by a method of separaion of variable. Based on the integral form of orthotropic elasticity a
new orthogonal relationship is proved by using some identical equaions. The new orthogonal relation-
ship not only includes the symplectic orthogonal relationship but is also simpler. The physical signifi-
cance of the new orthogonal relationship is the symmetry representation about an axis z for solutions
of the dual equation. The symplectic orthogonal relationship is a generalized relationship but it may be
appeared in a strong form with narrow sense in certain condition. This theoretical achievement will
provide new effetive tools for the research on analytical and finite element solutions to orthotropic e-
lasticity of three_dimensions.
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