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Synopsis

This is a report on the followings: (1) the comparison of the dynamic elastic con
stants of soils and rocks determined by ultrasonic methode with static one, (2) the in-
vestigation of the possibility of estimating the compressive strength from the dynamic
shear modulus, (3) the influence of pore fluids on ultrasonic velocities in soils.

From the measurements of ultrasonic velocities in soils and rocks, and the uniaxial
compression tests, the following results are obtained. (1) In relatively isotropic materials
such as soils and mortars, the dynamic shear modulus Gg increases with the compressive
Strength qu and gu/Gga increases with ¢u (Fig. 4 and Fig. 5). (2) The longitudinal wave
velocity V: in soils is influenced by pore fluids and the present of air in pore causes the
decrease in V; (Fig. 9). (3) The dynamic Young’s modulus Eg increases with the increase
of the static one Es (Fig. 10) and it seems that the relationship between Eq and Ea/Es
is approximately represented by hyperbola (Fig. 11 and Fig.12).
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Table 1 Physical properties for clays.

A-Sample B-Sample

Specific gravity 2.61 2.69
Liquid limit 64.5% 43.3%
Plastic limit 28.2% 21.3%
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Fig. 1 Particle size“distribution curves
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Fig. 2 Relationship between water content and consolidation pressure
or uniaxial compressive strength for A-Sample
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Fig. 6 Relationship between dynamic shear modulus and uniaxial
‘compressive strength for rocks
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Fig. 7 Variation of velocity of longitudinal or shear wave versus
water content for unsaturated clay
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Fig. 9 Variation of velocity of longitudinal or shear wave versus
degree of saturation
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Table 2 Influence of pore saturant on ultrasouic
wave velocity (ft/sec) (by Gregory)

Pore Saturant P-Wave velocity S-Wave velocity
Air 8, 500 6, 690
bT 10,930 5 810 -
CCl, 10, 250 5,630
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Fig. 14 Variation of dynamic Poisson’s ratio versus degree of saturation
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