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Development and Performance Evaluation of an Artificial Neural Network Model

for Estimating Wave Forces on the Pavement behind a Sloping Seawall
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Abstract : In this study, an artificial neural network (ANN) model was developed based on the experimental data
obtained from Ko et al. (2022) and Lee et al. (2022) to predict the wave forces acting on the pavement behind a
sloping seawall. The ANN models were constructed by varying the number of nodes in the hidden layer and
testing various combinations of input variables, both in dimensional and dimensionless forms. The developed
neural network models demonstrated excellent wave force prediction performance. In particular, the models
established using two heterogeneous sets of experimental data showed significantly better prediction performance

than the empirical formulas suggested by Ko et al. (2022) and Lee et al. (2022), respectively.

Keywords : artificial neural network, sloping seawall, pavement, wave force, physical experiment
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Fig. 1. Schematic diagram and definitions of the geometrical parameters of the seawall model used in Ko et al.(2022).

Table 1. Values of the geometrical parameters of the model used in Ko et al.(2022)

Case ID No. of TTP layers h [m] A, [m] R, [m] G, [m] A, [m]
D40L.02C01 0.15
0.40 0.15
D40L02C02 0.19
D451.02C01 0.10
0.45 0.10
D451.02C02 0.14
2 0.11 0.089
D20L02C01 0.12
0.20 0.12
D20L.02C02 0.16
D251L.02C01 0.07
0.25 0.07
D25L.02C02 0.11
D40L04C01 0.40 0.15 0.15
D45L.04C01 0.45 0.10 0.10
4 0.22 0.178
D20L04C01 0.20 0.12 0.12
D25L04C01 0.25 0.07 0.07

Table 2. Incident wave conditions used in the experiments of Ko et

al.(2022)

T; [sec]

H, [m]

1.4

22

0.08

0.10

0.12°

0.14

*only when 2 = 0.40 m and 0.45 m
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Fig. 2. Schematic diagram and definitions of the geometrical parameters of the seawall model used in Lee et al.(2022).
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Table 3. Values of the geometrical parameters of the test model in
Lee et al.(2022)

Case ID R, [m] A4.[m] G, [m] A;[m] d,[m] -cotx
Cl1 0.30
Ci12 0.34 0.3 0.22 0.192 0.8 1.5
C13 0.38

Table 4. Incident wave conditions used in the experiments of Lee et

al.(2022)
T, [sec] H, [m] d, [m]
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Fig. 3. Comparison of the experimental data and empirical formula
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et al.(2022).
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Table 5. Combinations of dimensional and non-dimensional input
and output variables for predicting F,,

Case Input variables Output variables
Al AL RE
h’G, H A F
HZ
w ML RR 4 pef,
h’G, H 4 H
A3 h’H:’T;’Ac’Rc’Gw’AI F:’o

Input layer

Hidden layer Output layer

Fig. 8. Architecture of the artificial neural network for Case Al.
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Dataset Case 10A NRMSE
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A3 1.00 0.07

Ko et al.(2022) Al 0.95 0.48
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Lee et al.(2022) A3 1.00 0.14
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Table 7. Combinations of dimensional and non-dimensional input
and output variables for predicting F,,

Case Input variables Output variables
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