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Monitoring spatio-temporal variations of fluids in unconsolidated media of near-surface regions due to
like rainfall has been performed by using elastic waves. Physical processes observed in field are caused
by interactions among many elementary processes in a complex fashion, so how each elementary process
affects the elastic waves should be investigated in laboratory to interpret the behavior of fluid
appropriately. The amount of pore fluids in consolidated porous rocks affects velocity
dispersion/attenuation of transmitted waves in laboratory experiments, which helps interpret data of field
observations. However, previous experimental studies on both effects for unconsolidated media were
performed only in a narrow frequency range, so the frequency dependence could not be discussed.

In this study, we used sand and installed an elastic wave source radiating highly reproducible signals
with an octave frequency band corresponding to sufficiently shorter wavelengths than the characteristic
sizes of targets and sensing intervals required in field observations. We measured transmitted waves for
24 hours under dry and nearly saturated conditions. The differences of spectral amplitude and phase
slowness (i.e., inverse velocity) between the two conditions were more significant than the fluctuations
over 24 hours. Furthermore, we measured transmitted waves in a drying process from a wet condition.
The spectral amplitude increased more for higher frequency ranges and became about double as the degree
of water saturation increased, and the phase slowness decreased more (equivalent to the increase of

velocity) for lower frequency ranges and its change became about -40 ps/m. It is indicated that the energy



loss due to inelastic collision among sand particles or masses of the particles decreased as the degree of
water saturation increased, which decreased the attenuation of the sand resulting in the recovery (i.e.,

increase) of the velocity and more increments in lower frequencies.



