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This study is concerned with the ultrasonic method for the evaluation of
water content and bulk density of unsaturated clay. Since acoustic properties of unsaturated clay
has not been investigated systematically, we performed ultrasonic transmission test on compacted
bentonite clay of various water content and bulk density. As the result, it was found that the
ultrasonic wave velocity is correlated highly with the dry density, while the ratio of P- to S-wave
velocity increases with the degree of water saturation. The set of ultrasonic velocity data obtained

thus can be used to invert ultrasonic data to the water saturation and the dry density. To
investigate the feasibility of ultrasonic spectroscopy further, surface waves in heterogeneous clay
samples are visualized by a scanning laser ultrasonic detector. The result is encouraging in the
sense that the heterogeneity of the sample appears in the measured ultrasonic wave field as the
variation in the wave speed.
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