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Study on rock physical interpretation of geophysical data for geotechnical applications (Part IV)
- Rock physics modelling of the static Young’s modulus and unconfined compressive strength
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Abstract: To estimate the static Young’s modulus and unconfined compressive strength of sedimentary rocks,
rock physics models are applied to seismic velocity data obtained from well loggings and laboratory tests.
Dynamic and static Young’s moduli are calculated using the sandy shale model and its extension, and
compared with actual measurements. The extended sandy shale model has an additional parameter
representing a slip between grains for modeling a nonlinearity of the elastic modulus. The comparison
shows good agreement between calculated and measured data. For modeling the unconfined compressive
strength (UCS), the percolation theory is used for understanding the upper bound of UCS observed in the
actual measurements. The rock physics model which is applicable to the seismic velocity can be also used
for rationally estimating the maximum UCS of a rock from its seismic velocity.
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