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Abstract A three dimensional time-domain finite difference ( TDFD) approach is utilized to
investigate the types, excitation amplitude and dispersive characteristics of borehole normal
modes produced by cross-dipole sources with the existence of an eccentric drill collar. The results
show that an eccentric tool excites wave field of multiple azimuthal orders, where we observe
monopole and quadrupole modes besides the wanted dipole modes. We also observe the wave
splitting phenomenon induced by the tool eccentricity, especially at relatively high frequency, for
either the F2 mode of fast formations, or the flexural mode of slow formations. The orientations
of fast and slow flexural waves induced by tool eccentricity are the directions parallel or

perpendicular to the eccentric direction. The borehole refracted shear waves and the low
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frequency range of the F2 mode are almost not affected by the tool eccentricity, and can be

utilized to accurately describe the shear slowness and the shear anisotropy. For the slow

formation in this study, when [/<C0.01 m, the influence of collar eccentricity on flexural

amplitude and dispersion is relatively small, and the extracted fast and slow shear slowness from

the flexural waves can be used to assess the formation elastic anisotropy.
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by cross-dipole sources: (a) fast formation; (b) slow formation
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by cross-dipole sources: (a) fast formation; (b) slow formation
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