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Abstract

This paper presents a machine learning technique applied to prediction of time-dependent local scour around bridge piers in both
non-cohesive and cohesive beds. The support vector machines (SVM), which is known to be free from overfitting, is used. The time-
dependent scour depths are expressed by 7 and 9 variables for the non-cohesive and cohesive beds, respectively. The SVM models are
trained and validated with time series data from different sources of experiments. Resulting Mean Absolute Percentage Error (MAPE)
indicates that the models are trained and validated properly. Comparisons are made with the results from Choi and Choi’s formula and
Scour Rate in Cohesive Soils (SRICOS) method by Briaud et al., as well as measured data. This study reveals that the SVM is capable
of predicting time-dependent local scour in both non-cohesive and cohesive beds under the condition that sufficient data of good quality
are provided.
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Fig. 1. Local scour around bridge pier
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Table 1. Range of variables for training SVM model for time dependent pier scour in the non-cohesive bed

V (m/s) V. (m/s) D (m) Yy (m) d (mm) t.(min) d.(m)
min 0.263 0.275 0.03 0.085 0.8 238 0.06
max 0.375 0.345 0.081 0.2 1.07 2,018 0.16
Table 2. Range of variables for validating SVM model for time dependent pier scour in the non-cohesive bed
V (m/s) Ve (m/s) D (m) Yy (m) d (mm) t,(min) d,.(m)
min 0.308 0.293 0.047 0.121 0.8 292 0.08
max 0.332 0.333 ' 0.135 1.07 325 0.09
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Table 3. Range of variables for training SYM model for time dependent pier scour in the cohesive bed

V (m/s) D (m) y (m) d (mm) 7,(KPa) Cp (%) W (%) t,(hr) d,(m)
min 0.141 0.025 0.25 0.0055 1.9 2 12.3 4 0.014
max 0.608 0.21 0.6 0.182 35.6 52 32.94 227.3 0.244
Table 4. Range of variables for validating SVM model for time dependent pier scour in the cohesive bed
V (m/s) D (m) Yy (m) d (mm) 7,(KPa) Cp (%) W (%) t,,(hr) d,.(m)
min 0.183 0.075 0.25 0.0055 1.1 2 20 4 0.056
max 0.585 0.15 0.4 0.182 21.1 52 32.94 131.1 0.161
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Fig. 6. SVM prediction of time-dependent pier scour in the cohesive bed
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