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80.10(%), 41.42(%)*, 0.23(kN/m*)* and 0.002. Standard deviation is
usually preferred to variance in describing the dispersion of the
measurement because the former had the same unit as the original data.

Another more convenient measure of dispersion is given by the
coefficient of variation (COV), obtained by normalizing the standard
deviation with respect to the mean of the observations. COV is a
dimensionless quantity and perceived as almost a universal parameter in
representing the variability of soil property. It is readily observed that the
COV for a given soil property can be rather stable trom soil to soil, as
opposed to COV relating to different properties of the same soil
(Bourdeau and Amundaray, 2005). Note that if the variable resembles
the theoretical normal distribution, a COV of 0.30 implies that the variable
can encompass 90 — 100% of its fractal, lower or higher than the mean
value. This very large range has to be taken with cautious to ensure that
itis representative of the inherent variability of the soil property at which
itis expected. The COV for W . W W .y and G_obtained in this study
were 0.14, 0.13,0.10, 0.03 and 0.02, respectively (Table 4). The results
agreed well with the reported values and showed an even smaller
magnitude of variability due to its “within-site” study in this case.

Skewness and kurtosis are commonly used to characterize the shape
of'the probability distribution in conjunction to the plot of histogram. From
Table 4, it is observed that the values of skewness and kurtosis were all
very close to zero (a normal distribution has skewness and kurtosis value
of zero). The skewness for W and y were found positive in values
implying that their distributions were slightly skewed to the right (had a
slightly Tong right tail) whilst the rest (i.e. W, W ., and G) were of
negative which are slightly skewed to the left (had a slightly long left
tail). On the other hand, the values of kurtosis obtained were all positive
except for natural moisture content and this was an indication that most
of the physical indices have slightly longer tail and shorter peak than
normal distribution.

Conclusion

A rational framework in characterizing soil properties using systematic
statistical approaches had been proposed and illustrated through a case
study using some simple physical index properties of soft marine clay in
Peninsular Malaysia. The framework included an initial data screening,
followed by trend analysis, removal of outliers, normality conformance
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and lastly the descriptive statistics. Proper statistical treatments had been
exercised and the results of analyses were interpreted both statistically
and from engineering perspective. The effectiveness of several statistical
methods commonly used in characterizing soil properties were compared,
contrasted and discussed. The proposed framework was found useful
and the important findings are listed as follows:

1.

11i.

V.

V.

An initial data screening using fuzzy concepts with engineering
judgment incorporated appears to be very useful forming an essential
process when dealing with heterogeneous natural materials that are
proned to various disturbances which sometimes can not be treated
satisfactorily using pure statistical methods.

The presence of trend, especially when it is apparently significant,
has to be removed before further analyses can be done in order to
ensure the outcome of characterization is representative with nominal
inevitable errors.

Even if the outliers are strongly believed to be genuine, they should
be treated as isolated samples from minor population but not to be
included in the characterization of the major population in most
circumstances.

Many statistical tests and procedures are based on specific
distributional assumptions, and thus the probability distribution of the
soil properties should be identified so that the techniques adopted
can be validated. Noted that the parametric techniques are usually
more powerful than the non-parametric.

At least two different techniques should be performed on any single
test to complement each other’s finding especially when the test
outcomes are probabilistic or not absolute in nature. Moreover,
graphical approaches though not objective, often give a better
visualization of the important features.

As far as geotechnical engineering is concerned, engineering
judgment and comparable experience should always be prevailed
and incorporated in the quantitative statistical approaches so that
the representative and appropriate characteristic values could be
derived without prejudice.
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