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Abstract

Optimization of artificial intelligence (AI) models is a significant issue because it enhances the performance and
flexibility of the numerical models. In this study, scour depth around bridge abutments with different shapes was
estimated by means of ANFIS and ANFIS-Genetic Algorithm. In other words, the membership functions of the ANFIS
model were optimized using the genetic algorithm, finding that the performance of ANFIS model was increased. Firstly,
effective input parameters on the scour depth around bridge abutments were defined. Then, by using the input
parameters, eleven ANFIS and ANFIS-GA models were produced. Next, the superior ANFIS and ANFIS-GA models
were introduced by analyzing the numerical results. For example, the correlation coefficient and scatter index for
ANFIS model were calculated to be 0.979 and 0.070; for ANFIS-GA, these were 0.986 and 0.056, respectively. In
addition, the average discrepancy ratio (DRa.) for ANFIS and ANFIS-GA models was 0.984 and 0.988, respectively.
Also, it was shown that the ANFIS-GA models had more accuracy, as compared to the ANFIS models. Moreover, a
sensitivity analysis showed that Froude number (£¥) and ratio of flow depth to radius of scour hole (%#/L) were the most
influential input parameters for simulating the scour depth around bridge abutments.
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