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Abstract

We have derived new closed-form approximations to borehole stresses for tri-
clinic elastic media, with arbitrary borehole and principalstress oerientations. By
introducing Green’s three anisotropic parametersy wijpws, and wg, into Lekhnit-
skii’s formalism to calculate stresses around,boreholes subjected to internal
pressure and in situ stress, we have recast the“general borehole stresses into
more symmetric expressions that are useful/to highlight explicitly the impact
of the anisotropy. In this general casej the in-plane and anti-plane borehole
stresses are not decoupled, all borehole.stresses depend on all far-field stresses.
By linearizing the expressionsyfor weak anisotropy degree, ie. | w; |< 1, we
have shown that thesborehole/ stresses are the sum of the Kirsch isotropic
solution and additional terms that depend on the elastic constants and az-
imuthal /radialfunctional’dependence of high orders, i.e. series of (cos 46, sin 46)
and (1/r2,4/r%, 1/r%for in-plane components, and, series of (cos 36, sin 30) and
(1/r%, ¥/r*) for anti-plane components. The elasticity contribution is expressed
threugh‘a series of complex coefficients that depends on the anisotropic param-
eters wyy wa, and ws. Our verification examples, for three borehole orientations
in fransverse-isotropic, orthorhombic, and monoclinic media, show that these
closed-form approximations provide good approximations for weak anisotropy

conditions.
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