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Abstract: The influence factors of Stoneley wave were researched based on the theory of porous media acoustics. The effect of
different factors on the phase velocity and attenuation of Stoneley wave was analysed systematieally. After the sensitivity anal-
ysis using forward modeling, a method of borehole fluid caltbration was proposed. Through a new derivation of the transfer
matrix of Stoneley wave forward simulation under different borehole diameter conditions, the transfer matrix was established as
a function of logging interval length. On this basis, combining with the permeability calculation methods through the ampli-
tude and phase of Stoneley wave, the permeability of formation was calculated with the simulated annealing algorithm. It can
be seen that the larger permeability, the more reliable the results. The results agree well with the core data, the conventional
data and the mudstone profile, and can meet the requirements of field application.
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Fig.1 Sensitivity of Stoneley wave velocity and attenuation to different factors for hard formation
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Fig.2 Sensitivity of Stoneley wave velocity and attenuation to permeability for hard formation
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Fig.3 Sensitivity of Stoneley wave velocity and attenuation to different factors for soft formation
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Fig.4 Sensitivity of Stoneley wave velocity and attenuation to permeability for soft formation
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