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Estimation of Consolidation in Soft Clay by Field Velocity Probe
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The Field Velocity Probe (FVP) has been widely applied to determine the various characteristics of soils. This
study seeks to estimate soil consolidation characteristics using an FVP and to increase its application in the field.
The specimens were extracted from depths of 3 and 6 m at the study site, an area of soft clay in Incheon. In lab-
oratory testing, the specimens were placed in an improved oedometer cell to measure shear wave velocity, and sta-
tistical analysis was performed to compare the results of effective stress and shear wave velocity. FVP enables
increased resolution in the field because it measures the shear wave velocity every 20 cm. To estimate the condi-
tion of consolidation, we compared the results of shear wave velocities between those obtained in the laboratory
and those in the field. The field conditions are used to analyze overconsolidated and normally consolidated soils at
depths of 3 and 6 m, respectively. The results show that FVP is a suitable method for estimating the degree of con-
solidation.
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Fig. 1. Oedometer for measuring shear wave velocity in
the laboratory.

Table 1. Physical properties of the specimens.
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Fig. 2. Field Velocity Probe (FVP): (a) side view (0°); (b) side view (90°). The unit is mm.
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Table 2. Measured shear wave velocity with effective stress in the consolidation test.

Step Vertical Stress Shear wave velocity with Shear wave velocity with
[kPa] a depth of 3m V (hh), [m/s] a depth of 6 m V (hh), [m/s]
L1 6.7 354 48.7
L2 11.6 39.9 52.0
L3 214 50.2 56.7
L4 41.0 62.9 64.5
L5 80.3 81.0 75.2
L6 158.8 115.8 95.8
L7 315.7 135.0 128.2
L8 629.6 1833 179.3
L9 1257 - 237.0
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o ~3T0kPa | XY
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Fig. 4. Shear wave profiles measured in the field.
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Fig. 3. Profiles of shear waves measured in the laboratory g
for samples from depths of (a) 3 m and (b) 6 m. Fig. 49} 2o o]lgAZE I3 &% Ay} &
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