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Assumed Slip
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Numerical Modeling

dadia 1.3
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“A mathematical model is a replica of some real-world object or system. It is
an attempt to take our understanding of the process (conceptual model) and translate
it into mathematical terms.” National Research Council Report (1990), [3].
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"By definition, the factor of safety of a slope is the "ratio of actual soil shear
strength to the minimum shear strength required to prevent failure.” or the factor by
which soil shear strength must be reduced to bring a slope to the verge of failure"
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Phase2 6.0 is a powerful 2D elasto-plastic finite element stress analysis
program for underground or surface excavations in rock or soil. It can be used for a

wide range of engineering projects and includes support design« finite element slope
stability and groundwater seepage analysis.
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Shear Strength Reduction - Critical SRF: 1.56 at Displacement: 0.039 m
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Initial elerent loading: field stress _body force
Unit weight: 20,2 kN/m3

Elastic type: isotropic

Young's modulus: 100000 kPa

Poissan's ratio: 0.3

Failure criterion: Mohr-Coulomb

Tensile strength: 0 kPa

Peak friction angle: 19.6 degrees

Peak cohesion: 3 kPa

Material type: Plastic
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1 1.1775 1.445 1865
2 23325 2065 1645
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o Lapeal Jol e DAL Alalal) Gy il claladal) Hasiuly ) dde Ol dlilas Ul
tJSED (e o A 5 SiaY) 5 el
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Abstract:

The problem of slope stability is considered one of main issues that
faces the engineer in soil mechanics. This problem gain the interest of
geotechnical engineering and researchers since twentieth of last century, who
presented several methods of slope stability analysis, These methods, in
general, require the soil mass to be divided into slices. The directions of the
forces acting on each slice in the slope are assumed. This assumption is a key
role in distinguishing one limit equilibrium method from another.

But in Shear Strength Reduction (SSR) for analyzing slope stability
which depends on analyzing stability of studding slope by using the finite
element method that depends on analyzing stresses and strains that passes
the soil mass and by reduce the shear strength through cohesion and friction
angle until the slope achieve to a stage that couldn’t be able to analyze its
stability by using finite element the displacement will be large in the slope
and the slope will be collapse consequently, we are going to get the Factor Of
Safety FOS of the studding slope without need to define the shape or location
of sliding surface slice side forces and their directions.

In this research" Analysis of Slope Stability Using Shear Strength
Reduction SSR" it has been discussed the homogeneous slope from two
sides:

Firstly: from designing consideration: studying the effect of the ratio
H/L on the FOS by using (SSR).

Secondly: from mechanical consideration: we change the five material
properties. These properties are the friction angle ¢, cohesion C, Young’s
modulus E, Poisson’s ratio v and unit weight of soil y, by using (SSR) .

A Mathematical Model has been developed for calculating the FOS for
homogenous slope that influenced factors on the FOS are changed by using
the Design Of Experiment Method DOE, which depends on changing the
values of designing factors by using the studding levels to know how effect
each factor of these designing factor on FOS then studding the interaction
between two or more designing factors.
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