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ABSTRACT

In this study, artificial neural networks (ANNs) are used in an attempt to
simulate the behaviour of axially loaded single pile, in other word prediction of pile's
seltlement.

Four models are built; three of them based on finjte element results while the
rest one is based on the field load tests results,

The three models are divided to; two models for the case of single pile in sandy
soil and the other one for the case of single pile in clayey soil,

A large data bas comprising a total of 1250 case records for each model are
used to develop and verify the ANN models. These data are obtained by analyzing .
125 different conditions in a finite element program. The validity of the finite
element program was checked by comparing its results with the results of five case
histories. It gave, in general, good results.

Five parameters are considered to have the most significant effect on the
magnitude of the pile's settlement; hence, they are used as the model inputs. These
parameters include: the pile's diameter (D), penetration ratio (L/D), the ratio of
modulus of elasticity of pile and soil (Ep/E;) and the applied load (Q) for all ANN
models. For sandy soil, angle of internal friction (9) is the fifth input while soil
cohesion (c) is the fifth input for the pile in clayey soil. The model output was the
settlement (or displacement) of the pile (s).

Multi-layer perceptron training using the back-propagation algorithm are used. "
In this study, the feasibility of ANN technique for modeling the behaviour of axially
loaded single pile is investigated. The effect of ANN geometry is investigated,
information on the relative importance of the input variables are presented and
practical equations for prediction of settlement are developed.

It was found that ANNs
The results of the study demonstrate that the use of one hidden layer with two nodes
gives a good performance of ANN models.

The sensitivity analysis illustrated that for pile in sand: the applied load on the pile
has the most significant effect on the predicted value of displacement of the pile, with
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For PSC model, pile's diameter (D), ratio between the modulus of elasticity of

pile and soil (Ep/Es) and the angle of the internal friction (¢) have a moderate impact

~on the prediction of settlement with a relative importance of 17.54%, 12.75% and

12.03% respectively. Penetration ratio of the pile (L/D) has the smallest effect on the
predicted value of settlement with 8.68% relative importance.

For PST model, pile diameter (D) and the ratio of modulus of elasticity of pile
to that of pile (Ep/Es) have a moderate effect on the predicted values of displacement
with a relative importance of 11.64% and 14.05% respectively. The angle of internal
friction (¢) has a small relative importance (2.19%) in the prediction of pile
displacement.

For pile in clay (model PCC): the diameter of the pile (D) and the ratio of the
modulus of elasticity of the pile material to the modulus of elasticity of the soil
(Ep/Es) have the same relative importance in the equation of prediction settlement of
pile which are 12.67% and 12.18% respectively. Penetration ratio of pile (L/D) and
the cohesion of soil (c) have relatively the same small effect on the predicted
settlement of pile where their relative importance are 5.38% and 4.78% respectively.
The applied load on the pile (Q) has a high significant effect on the result PCC model .
where its relative importance is 64.99%

The last model (PFT) is developed based on field load test results carried out at

Baghdad city. The results of this model are compared with four tests and it gave a
good agreement with the field results,
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