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Wave propagation for dipole acoustic logging in unconsolidated sandstone formations
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Abstract Understanding borehole acoustic wave propagation for dipole acoustic logging in
unconsolidated sandstone formations is important from theoretical and practical aspects. It provides guidance
for improving data processing and interpretation, as well as for optimizing tool designing. In this paper, we
numerically study wave propagation in boreholes for general soft and unconsolidated sandstone formations
excited by dipole sources respectively, and analyze the intrinsic relations between received waveforms and
the characteristics of flexural modes and excitation spectra. The summarized conclusions give suggestions for
the usage of dipole acoustic logging according to the calculation results obtained for unconsolidated
formations. We point out that the center frequency of the acoustic sources should be appropriately reduced,
but not as low as possible, otherwise we could not achieve desired results. These conclusions provide
guidance for the design of acoustic source for cross dipole acoustic logging apparatus.
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