CHINESEJOURNAL OF:GEOPHYSICS) SRR GO | gz

T4 oy | BURER | WITTE | TEAME ] W OF B BRI English

HiEkPHER » 2012, Vol. » Issue (10) :3485-3492 doi:10.6038/j.issn.0001-5733.2012.10.032
7 FH s 3k 3 2 wHHZ | THIHS | FREE | mEmR << M H—d | E—E M =

5| I A 3 (Citation):
XGEE, BAESC, ZENI, BARE, Fa B B & ) [ PR (VT D) LS SsOsint 25 ik sy, HhER) B4 4R, 2012,(10): 3485-3492,doi: 10.6038/j.issn.0001-
5733.2012.10.032

LIU Jin-Xia, CUIl Zhi-Wen, LI Gang, LU Wei-Guo, WANG Ke-Xie.Acoustoelastic effects on flexural waves in a borehole surrounded by a transversely
isotropic (VTI) elastic solid.Chinese J.Geophys. (in Chinese),2012,(10): 3485-3492,doi: 10.6038/j.issn.0001-5733.2012.10.032

A 0] 8- i) [ 2 QVT ) S L 7 5 205 0 25 i 984 1) 55 Wi

X &, EES, WL BHE, Zh*

PR B, K AR 130012

Acoustoelastic effects on flexural waves in a borehole surrounded by a transversely isotropic (VTI) elastic solid
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Abstract: Flexural waves in a fluid-filled pressurized borehole surrounded by a transversely isotropic elastic solid HHl
(VTI) with nine independent third-order elastic constants in the presence of biaxial stresses are studied. The L
acoustoelastic formulations of flexural wave and plane wave are presented. Sensitivity coefficients and velocity E R

dispersions for flexural wave, and shear-waves of radial polarization due to the presence of stresses are
numerically investigated, respectively. The acoustoelastic formulation explicitly shows that the velocity
dispersions of flexural wave depend on seven independent third-order elastic constants in the presence of biaxial
stresses, on six independent third-order elastic constants in the presence of borehole pressurization alone, and on
the sum and difference of biaxial stresses and azimuthal angle of dipole source polarization. Numerical results of
both sensitivity coefficients and velocities show that at low frequency flexural wave velocity is sensitive to ¢4,
and c,g5. The crossover of dispersion curves of flexural waves implies the presence of abnormal stress. A
formulation of inverted stresses by flexural wave velocity may be simplified by omitting the anisotropy of third-
order elastic constants. If the stresses are known, third-order elastic constants can be estimated with simplified
formulation.
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