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The purpose of this thesis is an application of artificial neural network (ANN) for analyzing pile

capacity in Bangkok subsoils for both driven piles and bored piles.

The thesis considered driven pile and bored pile database, totalling 282 records. The database
were compiled from past theses and geotechnical consultant firms during the vear 2535 to 2545. There
were 173 records for driven piles and 109 for bored piles. The ultimate loads were obtained from reported
static capacity or using Mazurkiewicz's method. The entire reccrds were divided into 3 parts: 1) testing set,
2) training set, 3) validation set. The objectives are to train, test and evaluate the neural network and make

comparisons with pile driven formula and static calculation method.

There were 2 neural network models for driven pile, 1 model for bured pile. The driven pile mode!
had 8 inputs whereas bored pile model had 22 inputs. Model inputs were selected from geological
conditions, pile geometry and construction factors. The sensitivity analyses found that the prediction
capability of the ANN model was depended on number of hidden nodes, hidden layers, epochs, learning
type of ANN models (Back-Propagation, RPROP, Scaled Conjugate, Poweli-Beale, Fletcher-Fowell and
Polak-Ribiere) and QL value used in activation function. The best ANN mode! was selected from the one
giving the minimum RMSE value. Therefore, the best ANN consisted of 2 hidden layers, 20 hidden nodes in

each layer and 2000 epochs O1=0.9 for driven pile model (MDP1), 1 hidden layer, 20 hidden nodes and

2000 epochs 0L=1.0 for bored pile mode! (MBP1).

The results of ANN model with validation records showed that the model can predict the ultimate
pile capacity very accurate and efficient. The results had average errors of pile capacity (R*=0.78 for driven
pile and R*=0.92 for bered pile) much less than those of the driven pile formula (R°=0.24-0.64) and those of
static calculation method for bored pile (R2=0.91). In conclusion, the artificial neural network provides a
better and more accurate alternative for predicting ultimate pile capacity in practice. However, the design

load should consider suitable factor of safety with careful engineering judgment.



