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——— 2dditionnal ssttings for the FOS computstion -
——— === Interface sxcludsd
d FoS Starting st: Sat Oct 17 15:13:21 2015
——— Charscteristic numbsr of steps = 2081
——— #%* Factor of Safsty is : 0.38
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—-- 52z modified in 1680 zonas.

flacid>solve fos

—-- The following properties if appliable are INCLUDED in the FOS computation -
=% frigtion

##%% cohasion

#%% jfriction

##% joohssion

——— Additionnzl settings for the FOS computation :
—-- #%% Intarface excluded

FoS Starting at: Tue May 24 19:39:51 2016

—-- Characteristic number of steps = 1858

——— *** Factor of Safsty is : 0.83

Fig. 23. Numerical analysis of slope with granular soil and
cohesion of 10 Kilo Pascal, reinforced using stone column (In
condition of 50.8 Kilo Pascal pressure, the factor of safety

obtained 0.83)

flac3drini szz -18300

—--- 5zz modified in 1680 zonses.

flac3draclve fos

—-- The folloving propertiss if appliabls are INCLUDED in the FOS computation -

#*% friction
—-= *¥* gghesion
F— ¥** Jfeiction
——— *** joohasion

—-- Additionnal settings for the FOS computation :
--= ¥*% Interface excluded

FoS Starting at: Mom May 23 02:55:5% 201g

—-- Characteristic numbser of steps = 15838

—-- #*% Factor of Safety is : 0.96
Fig. 22. Numerical analysis of reinforced slope with granular
soil using stone column (Critical load: 18.3 Kilo Pascal)
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Abstract:
The increasing demand for engineered cut and fill slopes on construction goals has increased the need of
understanding thenalytical methods, investigation tools and the most important stabilization methods to
solve slope stability problem3he first step to maintain the stability sbil slope is performing excavation
in the slope crest or/and filling the slope toe. Thith&s cheapesnethodfor stabilization ofsoil slopes. If
the methodcannot provide the required factor of safety, it is necessary to use other stabilization methods.
Numerical and laboratogpproacheare useful for modelingoil slopes stabilization. Mading the stability
of earth slopes using numerical methods is a common practice in geotechnical engineering. Moreover,
stabilization ofsoil slopes using piles has been practiced by many reseainhsumerical and analytical
approachesAlthough numerial and analytical methods have special capabilities, laboratory modeling is
more reliable Stability slope analysis has attracted lots of researchers around the world and it shows the
significance of this matter. When suspicious about stability of sopesloimmediate actions and
preventative steps should be uded suppressiorof instability occurrence. Many projects intersect with
valleys and rides, which can be prone to slope stability problems. Natural slopes that have been stable for
many years maguddenly fail because of many reasons; therefore, finding useful techniques for stabilizing
them is a great concern for geotechnical engineers. In all soil slopes, the primary way for stabilization is the
excavation in slope crest and/or filling slope tdéshis would not increase safety factor, other procedures
should be applied. Three common styles of stabilization methods are; vertical reinforcement (such as stone
columns and piles), harizontal reinforcement (like @eids),obliquereinforcement (sth as nailing) One
of the common methods that is used to increase the safety factor of slopes is stone dluofirthe
experimental tests were modeled and camgausing the limit equilibrium (LE) and finite elemgiRE)
methods, which are compliantittv each otherUnderstanding soil properties is crucial for analysis of soil
slopes. In this study, the effect of cohesion in embankment is investigated. This is carried out by performing
laboratory tests and using finite element method software (PLRX#Bd finite difference method software
(FLAC?P). A sandslope isreinforced with a stone column at the middle of slope. It is gSzuaratecby
precipitationand loadedup to thefailure. Experimental studies in this article have the potential to give
valuable information about the effects of embankment cohesion and penetration depth of stone column into
the stiffer layer, in stability of stone column reinforced soil slopes.

Keywords: Earth slopes, Stone Column, Cohesion, Stability



