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Application of Geophysical Techniques for Observing
the Void Ratio Changes of Dredged Soils
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Abstract

It is necessary to understand the behavior of the soils for the dredging constructions. The objective of this study
is to estimate void ratio and density changes of the dredged soils by using the geophysical testing methods. A series
of laboratory tests is performed to obtain geotechnical index properties of the specimen, retrieved from the west coastal
of Korea. The sedimentation and self-weight consolidation tests are carried out with observing changes of the interfacial
height and the elastic wave velocities. The same amounts of the soils are poured into the testing column at intervals
of 12 hours until the interheight reaches to a certain level. After the completion of the sedimentatation and self-weight
consolidation tests, downward permeability test is performed to assess a tidal influence in the nearshore. The mini
resistance cone is penetrated into the specimen to measure the electrical resistivity with depth. All tests are completely
finished, the weight of specimens are measured to calculate the void ratio with the depth. Experimental results show
that the aspects of the self-weight consolidation are invisible during dredging process because of rapid sedimentation
characteristics of ML. However, the elastic wave velocities increase with increasing in the effective stresses. During
permeability test, measured permeability and the elastic wave velocities maintain almost identical values. Void ratio based
on the elastic wave velocities changes linearly with time during the step dumpings. Void ratio estimated by the electrical
resistivity represents the repeatedly layered depositions according to the step-by-step dumpings. Void ratio determined
by soil sampling is similar to those of elastic waves and electrical resistivity profiles. This experimental study demonstrates

that the geophysical testing methods may be an effective method for evaluating the behavior of dredged soils.
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71 Ad}= Table 1 9 Fig. 13} 2t} $<=H](Oven-dry,
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7} 35.88%, 3.26%= UERIT H]ELS 2,68, 1E]al oA

Table 1. Geotechnical index properties

ltems Value
Water content [%] 35.88
Salinity [%] 3.26
Specific gravity 2.68
Liquid limit [%] 7.89
Void ratio 0.49-1.50
Passing percentage of sieve #200 65.55
USCS ML
100 o
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Fig. 1. Grain size distribution
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(b) Wave transducer installation

Fig. 2. Schematic drawing of column
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Fig. 5. Relationship between the resistivity and resistance (INTEC
LCR-819, input=1.0 V, frequency=100 kHz)
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