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Abstract

The Evaluation of the Effect of Uncertainty of Data on the Relation of SPT Values with the
Characteristics of Cohesive Soils Using Monte Carlo Simulation and SVD Methods

Fateme Ebrahimi Alavikolaee

There are usually errors in the results of experiments due to errors of users, lack of accuracy in
sampling and maintenance of samples, bad condition of laboratory equipments and ,etc , that will
cause the data used for determination of shear strength of soil not to be definite. This subject is
introduced as uncertainty. The aim of this research is to determine the shear strength of the
cohesive soil CL with regard to uncertainty in parameters affecting that. It is tried to make the
design considering the indeterminacy for the system, so that it can have good ability in facing with
these uncertainties. This kind of design for undetermined systems is called robust design.

In this research GMDH neural network wich has been optimized by the genetic algorithm, is used
for modeling and prediction. At the first step the necessary datas has been gathered from the
Iranian Geotechnical Database. Then datas is refined by means of SVD and non-dimensioning
method. Therefore uncertainty analyze is carried out using the monte carlo and SVD method. In this
way a probability distribution is given to each data then the results including to design a robust
controller to nominate the relationship between Su with natural moisture content, Atterberg limits,
effective overburden stress and SPT-N, is represented. Sensitivity analysis of the obtained model is
carried out to study the influence of input parameters on model output and eventually some
relationship and diagrams has been represented. The final result shows that in a constant moisture
content, for a certain SPT-N, with increasing the overburden stress, the undrained shear strength
will increases and in the given SPT-N and overburden stress, increasing the moisture content
increases the Su. Also increasing Pl in a constant effective stress, the undrained shear strength will
be increased and the ratio of this increasing will grow with increasing the effective overburden. In
all of the cases increasing the undrained shear strength of clays was together with increase of the
SPT-N.

Keywords : Standard Penetration Test; SPT corrections factors; Fine-grained soils; Undrained shear
strength; Correlation; Uncertainty of Data; Monte Carlo Method; SVD




