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figure 1. Location of the study area.

table 1. gtatistical parameters

angle of cohesion dry bulk

friction density

{degree) (kPa) (gr/cm3)
number observations 86 86 77
mean 39.66 17.48 1.718
median 39.74 17.02 1.72
variance 74,49 39.59 0.027
coef.variation (%) 21.76 35.98 9.56
maximum 58.49 34.09 2.13
minimum 19.6 4.94 135

be estimated from a number of measurements.
Measurements are subject to error and introduce a
variance in the value of the soil parameter. Several
sources of errer can be distinghuished.
a. Random error, i.e. errors of unpredictable or
unknown nature.
b. Systematic errors. Systematic errors occur:
1. because the sample measured is not
representative for the soil. (spatial soil
variability)
2. because the sample properties have been altered
or disturbed in the process of sampling and
transportation. (sampling errors)
3. because the tests themselves are not accurate.
{testing errors)

The total variance is the result of the accumulation
of all the different types of errors. In table 1
statistical parameters are given of angle of internal
friction (degrees), apparent cohesion (kPa) and the
dry bulk density (gr/cm3).

4.1 Probability distribution

Many probability distributions have been proposed for
angle of internal friction, cohesion and the bulk
density. Wu and Kraft (1967) reported that the log-
normal distribution provides a reasonable
representation. Lumb (1966) shows that both the
cohesion and the friction angle fit the normal
distribution. Lumb (1970) suggests the bera-
distribution for soils exhibiting both cohesion and
frictional strength. Ward et al (1976) suggests a
uniform distribution, while Oboni & Bourdeau (1983)
and Harrop-Williams (1986) assume a beta-
distyibution. Acccording to Nielsen et al (1973) and
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figure 2. Wormal plot of cohesion {kPa), angle of
internal friction (°) and dry bulk density (gr/cm3)

Russo and Bresler (1980) the normal distribution is
an appropriate assumption for the dry bulk density.
Figure 2 gives the normal probability plots of angle
of inrernal friction, cohesion and dry bulk density.
A normal probability plot is obtained by ranking the
observed values from the smallest to the largest and
then pairing each value with an expected normal value
of a gample of that gize from a standard normal
distribution with the same mean and variance. If the
observed scores are from a normal distribution, the
plot should approximate a straigth line (Norusis,
1985).

The chi-square goodness of fit test was used to
compair the experimental distribution of the
cohesion, internal friction and the dry bulk density
with a normal distribution. The test rejects the
null hypothesis of unequality of the distributions
for cohesion, internal friction and dry bulk density
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