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Effect of unfrozen water content on the ultrasonic velocities in tire- mixed frozen sails
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Abstract: The principle and process for measuring ultrasonic velocities in frozen soil using immersion ultrasonic Sing- Around method were introduced.
Ultrasonic velocities of both dilatational and shear waves in tire mixed Tomakomai silt were measured within a temperature range of - 0.2°C —
— 10 C. Experimental results indicated that ultrasonic velocities of both dilatational and shear waves decreased with the increase in temperature of
frozen soil, especially when the temperature of frozen soil was near to 0 ‘C. Comparing the results with the relationship between unfrozen water content
and temperature of the soil, linear relationships between ultrasonic velocities and unfrozen water content were induced. And for a 1% increase in un-
frozen water content, the dilatational wave velocity would decrease by about 60 m/ s, and the shear wave velocity would decrease by about 40 m/ s.
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Fig. 1  Immersion Sing— Around method
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Fig. 2 Change in ultrasonic velocity with incident angle
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Table 1~ Physical properties of Tomakomai silt
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Fig. 3 Dilatational wave velocities in frozen tire-mixed Tomakomai silt
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Fig.4 Shear wave velocities in frozen tire-mixed Tomakomai sil
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Fig.5 Change in dilatational wave velocities with
volumetric unfrozen water content
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Fig. 6 Change in shear wave velocities with
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