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1- Support Vector Machine
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4- Federal Highway Administration
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1- Principle Component Analysis
2- Forward Selection
3- Gamma Test
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1- Features

2 -Capacity Constant

3-Slack Variables

4 -Radial Base Function (RBF)
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Determinations of Affecting Parameters on Bridge Pier Scour Using
New Methods

Seyed Morteza Seyedian®

Abstract

Estimating of bridge piers scouring is essential for engineers. Since many empirical formulas to
predict the scour depth is presented and this formula used various dimensionless and
dimensional parameters. In this study, two series dimensional and dimensionless parameters that
are expected to be effective on pier scour were selected. Then, parameters affecting the scour
were selected using three different methods: gamma test (GT), principal component analysis
(PCA) and stepwise regression (FS). Findings indicated that using GT critical velocity and pier
length to width ratio are most important dimensional and dimensionless parameters respectively
and pier shape is less effective. Furthermore, 360 amounts of training data are required to ensure
robust model estimation. Finally, we examine the use of support vector machines (SVMs) for
estimating the scour depth using selected input parameters by three methods. The results
showed that the accuracy of dimensionless parameters set by all three methods is low, but SVM
technique was estimate the scour depth using dimensional parameters successfully. The
coefficient of determination of the GT, PCA and FS parameters in test phase is 0.76, 0.69 and
0.73 respectively and RMSE is 0.63, 0.55 and 0.50 respectively. In this study, in order to
increase accuracy, two different combinations of input parameters to estimate the scour depths
were determined. The performances of SVM and empirical formula for scour depth prediction
were compared and results showed that SVM model can be used for predicting scour depth
more accurately compared to empirical formula using dimensional parameters.

Keywords: FS, Gamma Test, Pier Scour, PCA, SVM.
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