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Experimental Equation and Its Characteristic of

the Grain Size Accumulation Curve for Sandy Soil

Mitsuhiro Inoue® and Yasuji Nomura'

Summary

In order to investigate the fundamental physical properties of sampling soil
distributed in fields, it is necessary to examine the soil texture, the soil grading,
the three phases of soil, and the soil hardness.

In this paper, a modified mechanical analysis of soil in a sand dune field is
described, and the grain size frequency distribution and the grain size accumulation
curve of ten sandy soils are discussed. From the results obtained by the fitting
technique of Pearson’s frequency distribution curve, it is recognized that the grain
size frequency distribution of sandy soil is not always the logarithmic normal dis-
tribution of grain size diameter D. On the other hand, for the grain size accumu-
lation curve of sandy soil, a new experimental equation is proposed as follows:

We 100 o
{ 1+a <loge5> }

where W is mass percentage through the grain size diameter D, and the constants

a, b, ¢ are determined using the non-linear regression analysis.

Characteristic of the new experimental equation and its constants is discussed.
As a results, it is clear that W=100/(a+1)¢ is corresponding to D=0.7358,
and W=100{ ¢/ (1+c¢)}“is the point of inflection of the grain size accumulation
curve. Making a comparison between the constants and the properties of the grain
size accumulation curve, the correlation coefficient between the value of —loge a
and the reciprocal of the grain size diameter corresponding to W=50%, between
the value of b and the gradient of grain size accumulation curve, and between the
value of 1/(bc) and the coefficient of curvature of grain size accumulation curve
are 0.966, 0.971 and 0.957, respectively. The correlation coefficient between

the value of —loge a and the coefficient of uniformity, and between the value of
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100/(a+1)¢ and the grain size diameter corresponding to W=30%, are —0.969

and —0.978, respectively.

Relationship between the value of ¢ and the value of

1/b - exp(a~'7?)is shown in Eq.(20) and its correlation coefficient is 0.992.
From the good agreement between the measured value and the estimated value of

the grain size accumulation curve, it is recognized that new experimental equation

proposed in this paper is sufficient for practical use.
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