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2) Monte Carlo simulation
method

Monte Carlo simulation is a sto-
chastic method that creates models
of possible outcomes by substituting
random values in the soil variables
derived from their probability func-
tions [16]. The Monte Carlo simula-
tion in geotechnical engineer is com-
monly complemented by the Latin
Hypercubic sampling technique,
which stratifies the input probabili-
ty distributions into equal intervals
in the cumulative probability scale,
in order to optimize the evaluation
of extreme values [17].

3) Recomendent probability of
failure on sheet pile walls

The USACE [18] recommends a
minimum probability of failure of
around the PF = 0.001 for sheet pile
walls, in order to obtain an expected
level of reliability above the avera-
ge. This is due to the importance of
these structures in the protection of
property and human lives where the
failure can be a catastrophic event.

III. Methodology

The design of sheet pile walls con-
sists in the definition of the embed-
ment length (D). This length de-
pends mainly on the free height and

the shear resistance properties of
the soil. The embedment length is
calculated according to limit equili-
brium equations, the earth pressure
theory implemented, soil-wall fric-
tion angle and the partial factors of
safety.

Reliability designs are made by
a series of Monte Carlo simulations
where the probability density of
the geotechnical variables and the
number of iterations is defined. The
results of the simulations involve
histograms and probabilistic func-
tions of the embedment depths. For
the reliability-based designs of the
sheet pile wall, failure occurs when
the design embedment depth (Df) is
less than the minimum embedment
depth obtained in the simulations
(D) [19]. Therefore, the probability
of failure is defined as P (D> Df) or
1 - P (D < Df), which is the comple-
ment of the cumulative distribution
function of D.

Monte Carlo simulations were
performed with MS Excel and @



