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FUNDAMENTAL STUDY OF PERMEABILITY AND ELASTIC WAVE VELOCITY
IN MACRO-FRACTURED ROCK UNDER HYDROSTATIC PRESSURE

Yoshitaka NARA, Philip MEREDITH, Tetsuro YONEDA and Katsuhiko KANEKO

We report changes in the fluid permeability and P- and S-wave velocities of both intact and macro-
fractured rock samples subjected to elevated effective pressures. It was shown that the permeability of
macro-fractured basalt was initially much higher than that of intact basalt, but decreased remarkably as
effective pressure increased and the fracture became closed. By contrast, the permeability of sandstone
did not vary even though the rock samples were macro-fractured. For both rocks, the wave velocities
increased with increasing pressure. For sandstone, the difference in the wave velocities between intact
and macro-fractured samples decreased with increasing pressure, tracking the closure of the fractures.
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