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Abstract : This paper shows how accurately and efficiently reliability analyses of geotechnical installations can be performed
by directly coupling geotechnical software with a reliability solver. An earth slope is used as the study object. The limit
equilibrium method  of  Morgenstern-Price  is  used  to  calculate  factors  of  safety  and  find  the  critical  slip  surface.  The
deterministic software package Seep/W and Slope/W is coupled with the StRAnD reliability software. Reliability indexes of
critical probabilistic surfaces are evaluated by the first-order reliability methods (FORM). By means of sensitivity analysis, the
effective cohesion (c') is found to be the most relevant uncertain geotechnical parameter for slope equilibrium. The slope was
tested using different geometries, taking into account unsaturated soil properties. Finally, a critical slip surface, identified in
terms of minimum factor of safety, is shown here not to be the critical surface in terms of reliability index.
Keywords : slope, unsaturated, reliability, safety, seepage
Conference Title : ICRBDGEA 2021 : International Conference on Reliability-Based Design in Geotechnical Engineering and
Applications
Conference Location : Berlin, Germany
Conference Dates : July 22-23, 2021

World Academy of Science, Engineering and Technology
International Journal of Geotechnical and Geological Engineering

Vol:15, No:07, 2021

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 G
eo

te
ch

ni
ca

l a
nd

 G
eo

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
5,

 N
o:

07
, 2

02
1 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
26

81
2/

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 15(07) 2021 1

https://publications.waset.org/abstracts/126812/pdf

