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Abstract

In this study, we assessed the academic utility of a high-frequency capacitance moisture meter (model
HI-520-2, Kett Electric Laboratories), which is widely used for managing concrete moisture. The D-mode value
represents the direct value of capacitance under specific voltage conditions, while the CON-mode value is
derived from the D-mode value through internal conversion within the device. The D-mode and CON-mode
values are correlated by a cubic function. According to the theoretical relationship between water content and
capacitance, the D-mode value is considered a more appropriate index for academic research.

The characteristic temperature-dependence of the moisture meter does not generate any measurement errors.
However, an error of approximately 2/°C has been observed due to changes in the dielectric constant of concrete.
Nevertheless, this error is extremely small compared to the variations caused by factors such as measurement
sites. Hence, temperature correction is unnecessary in practical applications of the device.

The relationship between water content and D-mode value presented in this report is based on a limited set
of experiments, conducted using concrete comprising specific materials. We aim to validate the relationship using
various materials in future investigations.

Keywords: Concrete moisture meter, Academic meaning, Water content, Temperature dependence
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Embankment Using Decomposed Granite Soil and Kanto Loam
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Abstract

The objective of this research is to propose a method for estimating the compaction degree of the ground using
the Simple Dynamic Cone Penetration (SDS) test, which is a convenient on-site soil investigation technique.
Insufficient compaction during embankment construction can lead to ground subsidence. It is commonly believed
that by constructing embankments to achieve a specified compaction degree, ground subsidence can be minimized.
In this paper, simulated grounds with varying compaction degrees were created using sandy soil and Kanto loam, and
SDS tests were conducted on them.

The correlation between the measured total penetration energy and the compaction degree suggests that the
compaction degree can be estimated. Furthermore, it was observed that even at the same compaction degree, the total
penetration energy changes with variations in the moisture content of the soil. The change in soil composition also
affects the ratio of torque component to weight component in the total penetration energy, indicating the possibility
of soil classification based on this ratio. These findings demonstrate the potential of the SDS test as a practical
method for estimating the compaction degree of the ground and assessing soil characteristics in engineering
applications.

Keywords: embankment, soil, settlement, soil type, water content ratio, degree of compaction, simulated soil,

decomposed granite soil, Kanto loam.
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Table 1. Experimental conditions

Soil name Kanto loam E:;‘:;:zzieﬂd
E; Density of soil particle p,  [g/cnr’] 2.680 2.702
8 Natural water content ratio @,  [%] 49.5 12.2
Stone(over75mm)  [%)] 0 0
o Pellet(2~75mm)  [%] 02 154
;:, Sand(0.075~2mm)  [%] 17.1 62.1
'g Silt(0.005~0.075mm)  [%] 422 15.6
a Clay(under0.005mm)  [%] 40.5 69
Maximum grain size  [mm] 4.75 19.00
Maximum dry density pgmy  [g/cm’] 0.816 1.699
_§ Optimum water content ratio @, [%] 74.7 16.2
g Low water content ratio @, [%] 60.0 10.0
§ High water content ratio @,  [%] 85.0 20.0
Target values for the compaction degree [%] 70,75,80,85,90 70’79%89(;’85’
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Figure 2. During the SDS test
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Figure 3. Procedure of SDS test
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(a) decomposed granite soil, (b) Kanto loam
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Figure 6. Variation of EW with penetration depth

(a) decomposed granite soil, (b) Kanto loam
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