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INTRODUCTION & PROBLEM STATEMENT

Prediction of the ultimate capacity of a Helical has been studied but not predicting the
deflection under loading

Superstructure Structural Engineer’s often specify deflection values that the Foundations
must adhere to making predicting deflection under loading a valuable tool

Dr. Perko guided my doctoral research to begin to tackle this problem

Dr. Ahmadein helped me incorporate Machine Learning to tackle this problem to take
advantage of modern technology
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Bearing

Compression

(93 Tests)

Tension

(109 Tests)

Compression & Tension

(202 Tests)

Mean=0.31 inches
StDev = 0.16 inches

Material

Mean (in)

Standard
Deviation

Standard

Mean (in) | . iation

Mean (in)

Standard
Deviation

All
(202 tests)

Sand
(76 Tests)

Clay
(89 Tests)

Wx Bedrock
(37 Tests)

m Total Deflection at
Allowable Load




# of Tests

9 Compression + 8 Tension

8 Compression + 9 Tension

66 Compression + 68 Tension

76 Compression + 73 Tension

10 Compression + 8 Tension

10 Compression + 8 Tension










asymptote

asymptote

Axial Strain | €




M vs INSTALL DEPTH M vs CROSS SECTIONAL AREA
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Figure 4. Schematic of SVM maximum margin optimization (LHS), transformation to a
higher dimensional feature space where cost-dependent regression can occur (RHS)
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Machine learning is programming computers to
optimize a performance criterion using example
data or past experience. -- Ethem Alpaydin

The goal of machine learning is to develop methods
that can automatically detect patterns in data, and
then to use the uncovered patterns to predict future
data or other outcomes of interest.

-- Kevin P. Murphy

The field of pattern recognition is concerned with
the automatic discovery of regularities in data
through the use of computer algorithms and with the
use of these regularities to take actions.

-- Christopher M. Bishop
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IN A FUTURISTIC HOPE ...

hine learning is about predicting the future based on the past.
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Dependent variable; PLAY

Play 9
Don't Play 5

Play 3
Don't Play 2

Play 0 Play 0 Play 3
Don't Play 0 Don't Play 3 Don't Play 2 Don't Play 0







Tension 4.5-8-10-12-1T3

Formula

MSE = mean squared error

= number of data points
= observed values

= predicted values
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Predict Deflection Via Machine Learning
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Helical Piles »

This app uses machine learning to predict deflections from the given loads. Your data needs to be
an excel file with load being a column in the file as show in this template.

If your data has only loads, our model will provide you back with the corresponding deflection
predictions.

If your data has deflections from the field as well, our model will produce the predictions as well
as some performance results to show how reliable/un is the model. In order to do this please tick
the check mark below.

For any questions and/or special model and data requests contact us

Excel File

@ Drag and drop file here
Limit 50MB per file

Browse files

[ Data Has Labels @










