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Identification of the Shear Velocities of Near Surface Soils
Using Torsional Guided Waves

R

Kyung-Jo Park and Hyung-Soo Oh
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Key Words : Near Surface(+#|3£W), Attenuation(7}+4), Torsional Wave(H]E % ), Soil Depth(#A} 3£°]),
Shear Velocity(H 't 4 %)

ABSTRACT

A technique is presented that uses a circular waveguide for the measurement of the bulk
shear(S-wave) velocities of unconsolidated, saturated media, with particular application to near surface
soils. The technique requires the measurement of the attenuation characteristics of the fumdamental
T(0,1) mode that propagates along an embedded pipe, from which the acoustic properties of the sur-
rounding medium are inferred. From the dispersion curve analysis, the feasibility of using T(0,1)
mode which is non-dispersive and have constant attenuation over all frequency range is discussed.
The principles behind the technique are discussed and the results of an experimental laboratory vali-
dation are presented. The experimental data are best fitted for the different depths of wetted sand

and the shear velocities as a function of depths are formulated using power law curves.
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Material Densi Bulk Bulk
ateria plkgm’) | Cy(mis) | Cymis)
Cast iron pipe 7,100 4,500 2,500
Soil 1,900 1,500 40

Vph (m/ms)

2.01

10
Frequency (MHz)

(a) Phase velocity

60

L(0.1)

Att (dB/m)
8

20

T(0.1)

1.0
Frequency (MHz)

(b) Attenuation

Fig. 1 Dispersion curves for 1 inch pipe embedded

in soil
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Fig. 2 Phase velocity and attenuation curves as soil
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Table 2 Shear velocity as varying sand depth

Wet sand depth(m) | Soil bulk shear velocity Cg(m/s)
0.5 40
0.4 37
0.3 33
0.2 28
0.1 22
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Fig. 6 Evaluated bulk velocity of wet sand as a

function of depth: experimental points(®), best
fit curve(—) and Z" curve(---)
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