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Factor of safety calculation using FLAC2D 
Example: Effective Stress Analysis 
 
Problem statement: Calculate the factor of safety of the given slope geometry and water table 
(Wasserspiegel).  
 

 
 
 
Material properties: 

Layer Schicht 3 

Weight density γ [kN/m³] 19,0 
Effective weight density γ‘ [kN/m³] 10,0 
Friction angle  [°] 27,5 
Cohesion [kN/m²] 5,0 
Youngs Modulus [kN/m²] 10,0x105 
Poisson's ratio [-] 0,29 

 
 
 
Use the Mohr-Coulomb material model (model mohr) taking into account an (1) associated and a 
(2) non-associated flow rule. 
 
Associated flow rule:    Friction angle = Dilation angle! 
Non associated flow rule:   Dilation angle = 0 
 
 
The strength reduction method for determining factor of safety is implemented in FLAC through 
the SOLVE fos command. This command implements an automatic search for factor of safety 
using the bracketing approach, as described in Dawson et al. (1999). The SOLVE fos command 
may be given at any stage in a FLAC run, provided that all non-null zones contain Mohr 
Coulomb-based models. 
 
solve fos & slove fos associated 
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Effective Stress Analysis with WATER table 
 
Concept of Effective Stresses 
 

 
 
 
 
FISH-Routine to establish phreatic-surface 
 
;--- Water table                   - Begin 
;-------------------------------------------------- 
 
water dens 1000 
table 1 0,10 20,10 36,17 60,20 
water table 1 
 
def wet_den 
loop i (1,izones) 
loop j (1,jzones) 
 if model(i,j)>1 then 
  xa=(x(i,j)+x(i+1,j)+x(i+1,j+1)+x(i,j+1)) 
  xc=0.25*xa 
  ya=(y(i,j)+y(i+1,j)+y(i+1,j+1)+y(i,j+1)) 
  yc=0.25*ya 
  if yc<table(1,xc) then 
   density(i,j) = 2000 
  end_if 
 end_if 
end_loop 
end_loop 
end 
wet_den 
 
;--- Water table                      - End 
;-------------------------------------------------- 
 
 
 
 

FLAC-Specific Scalar Variables 
izones...total number of zones in 
i-direction (integer) 
jzones...total number of zones in 
j-direction (integer) 

model(i,j) 
constitutive model number 
1… null model 

y=table(n,x) 
The existing table n is 
consulted, and a y-value is found 
by interpolation, corresponding 
to the given value of x. The 
value of x should lie between two 
consecutive stored x-values 
for the results to be meaningful. 
An error is signaled if table 
n does not exist. 

gridpoint coordinate
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Fig.: Distribution of densities: pl dens block 
 
 

 
Fig.: Contours of Pore pressure and Water table: pl pen pp f water iwhite 
 
 
 

 


