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Study on rock physical interpretation of geophysical data for geotechnical applications (Part VII)
- Estimation of permeability of soils and rocks with geophysical data —
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Abstract: For developing an effective method to estimate permeability of soils and rocks using geophysical
data, we have studied the Koseny-Carman equation (K-C equation) with porosity and grain size estimated
from geophysical data based on rock physics models. For application of the proposed method to saturated
soils, S-wave velocity and resistivity logging data are input to the unconsolidated sand model and the
Archie’s equation for estimating porosity and grain size of the soil, which are employed in K-C equation to
calculate permeability. Comparison of estimated permeability with actual measurement by in-situ
permeability test shows that permeability is estimated in accuracy less than one order of magnitude for 78 %
of the compared data. For application to sandy siltstone, S-wave velocity and density logs are employed in
the bimodal mixture model to estimate clay content, which can be used for calculating grain size. The grain
size thus obtained and porosity derived from density are utilized for calculating permeability with K-C
equation. Permeability estimated in accuracy less than one order of magnitude is only for 53% of the
compared data.
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