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Abstract: The acoustic field excited by dipole sources in a fluid-filled borehole with a collar surrounded by anisotropic and
the corresponding isotropic formations was simulated by a three-dimension finite difference method. The effects of formation
anisotropy on dispersions of borehole modes were investigated. The results show that the dipole source can excite dipole
modes which are sensitive to the formation anisotropy in all types of formations. For fast formation, the low-frequency part of
F2 mode is most sensitive to shear velocities and anisotropy of the formation, while for intermediate speed and slow forma-
tions, the higher frequency part is more sensitive to shear velocities. A method of extracting formation fast and slow shear
slowness and anisotropy parameters from four-component dipole waveforms is proposed, and is verified using numerical data.
The error of extracted result is less than 4% .
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Fig.1 Schematic diagram of acoustic model for

logging while drilling in a HTI formation
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Table 1 Formation parameters

Wz Gy Cy/ G/ Cu/ Ces/ p/ (10 kg -
KA GPa GPa  GPa GPa GPa m?)

PRE)Z 74.73  25.29 58.84  22.05 29.99  2.6400
BHHE 22.00 12.00 14.00 2.40 3.10  2.2000
HE)ZE 13.83  5.89 9.39 2.60 2.99  1.3279
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Fig.2 Waveforms and dispersion analysis results in fluid-filled borehole with a collar surrounded

by fast formations excited by dipole sources
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Fig.7 Results of slow formation model
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