ABSTRACT

Slope stability design is largely a matter of decision making under
uncertainty. This inherent uncertainty is particularly a characteristic of

soil engineering since natural soils are extremely variable in their

properties and the rational choice of suitable design parameters is

generally the most difficult part of a design for inexperienced engineer.
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- I this study, two approaches have been presented. The first
~approach is the co-nventi-onal_ deterministic where the variables are
defined by a single mean (pt) value with standard deviation (o) equal to
zero. This appreach was used to give minimum factor of safety (Fguin)
and location of critical slip circle (Xe, Ye) and radius (Rc) by using

- automatic search method.  The second approach is the probabilistic .
approach where each variable is treated randomly and is defined by 1t5-.

mean (k) and standard deviation (o) Thls approach mves plobabllltv
faiture of slope. |
The two approaches are applied to three examples with different
cases. The results are compared with commereial package “PROKON”.
The effect of each design parameter on probabi:lify- of failure and
safety is studied. Design parameters inelude soil properties (soil strength
parameters and bulk unit weight) and geometric plopemes (slope angle,
height of embankment and height of \;f;1£61 table) The derivations of
probabilistic design equations are also presented. The variation of design
parameters is studied in addition to the effect of the type of probability

distribution (normal and lognormal).

* A parametric study is made (3267 computer trials) to investigate
the effect of importance of each design parameters in the deterministic

and probabilistic approaches. Results show that the slope angle, cohesion
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of soil and height of embankment respectively have more effect on the
probability of failure than other parameters. From the results it can be
found that the probability failure of slope (Py) is more reliable than the

traditional factor of safety (Fs) and hence (Py) is recommended in this
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thesis to substltute (Fs) in the design of slope stability.

- Five mathematical models are proposed, four models deal with |
determmlstlc approach, location of eritical sllp circle (Xe,Ye), radius (Re)
and minimum facto_l of safety at critical cirele (Fsmin). The fifth model is

- for probabilistic approach uSed"to find the value of probability failure of
slope. Inexperienced engin.ee.r can easily use these models to find the
location bf critical slip circle and !.ninil-num factor of safety in addition to

the value of probability failure of slope stability.
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