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Prediction of Local Scour Around Bridge Piers Using GEP Model

ABSTRACT

Artificial Intelligence-based techniques have been applied to problems where mathematical relations can not be presented due to
complicatedness of the physical process. A representative example in hydraulics is the local scour around bridge piers. This study
presents a GEP model for predicting the local scour around bridge piers. The model is trained by 64 laboratory data to build the
regression equation, and the constructed model is verified against 33 laboratory data. Comparisons between the models with
dimensional and normalized variables reveals that the GEP model with dimensional variables predicts better. The proposed model is
now applied to two field datasets. It is found that the MAPE of the scour depths predicted by the GEP model increases compared with
the predictions of local scours in laboratory scale. In addition, the model performance increases significantly when the model is trained
by the field dataset rather than the laboratory dataset. The findings suggest that apart from the ANN model, GEP model is a sound and
reliable model for predicting local scour depth.
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Fig. 1. A Schematic Sketch of Local Scour Around Bridge Piers
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Table 1. Parameters of the GEP Model

Definition Value

. i 1
Function Set +-,%,+,+/, In(z), e, 107, power, =

Linking Function addition, multiplication

Fitness Function MAE
Mutation Rate 0.044
Inversion Rate 0.1

One-point Recombination Rate 0.3
Two-point Recombination 03
Rate
Gene Recombination Rate 0.1
Gene Transposition Rate 0.1
Table 2. Training Dateset
Source Number of Data
Chaber and Engeldinger (1956) 9
Dey et al. (1995) 18
Jain and Fischer (1979) 14
Shen et al. (1969) 23
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Table 3. Range of Field Dataset

Variable Range
Gao et al. (1993) | Mueller and Wagner (2005)
b(m) 1.00 ~9.06 03~55
dy,, (mm) 0.1~68.8 0.01 ~ 108
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