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Prediction of Failure Probability of Breakwater using Neural Network
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Abstract :

A new approach to reliability analysis of rubble mound breakwater using neural network is

proposed. At first, a neural network model which can estimate the stability number of any breakwaters for
some design conditions is trained. Then, the neural network model is integrated with Monte Carlo
stmulation technique in order to calculate probability of failure for the breakwater. The proposed technique
is compared with conventional approach using empirical formula.
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Table 1. Input parameters for stability number prediction.
(V: used in training)

Model P N §; &, cot® h/H, H/L, h/L, S,
ANN I vV V. VvV V \% Y
ANNIl V VvV VvV V Y
ANNIII V VvV VvV V vV Vv
ANNIV V VvV V AV \Y \

Table 2. Optimal structure and performance of trained
neural network.
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Fig. 1. Flowchart for reliability analysis.
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Table 3. Distribution of the given and the generated
variates.

Meoment A h Sy cot@ T, D5

1.630 6.000 6.000
1.629 6.002 5.995

3.000 7.000 1.000
3.001 6.999 1.000

Given

e
Generated

Given 0.010 0.200 1.000
* Generated 0.010 0.200 1.004

0.150 0.500 0.030
0.151 0.501 0.030

Table 4. Distribution of design variables used in example.

an Normal distribution di;z‘(;ibb:tlilon
A h S; cot6 T, D, H;

Exarlnple px 163 60 60 30 70 1.0 fci’ 2%3
oy 001 02 10 015 05 0.03 =0
Example B 1.63 7.0 7.0 30 80 09 g zg-?
2 oy 001 03 10 015 05 003 5=
Example 4x 1.63 80 7.0 30 90 13 fc? zg-‘;
3 ax 001 02 1.0 015 05 003 5=
Example 4 1.63 9.0 100 3.0 100 038 g - (2)-25
4 gy 001 05 1.0 015 1.0 0.03 y=10

Table 5. Reliability analysis results (dimensions in %).

van der

Meer ANNI ANNII ANNIII ANNIV
Example1 5480 0.003 0905 2598  0.155
Example2 44890 0.030 4.025 7.170  0.150
Example 3 5525 0.000 0.260 0.670  0.020
Example 4 50.715 4.795 37.355 38450 3.175
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Fig. 2. Probability density functions.
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