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Evaluation of Target Failure Level on Sliding Mode of Vertical Breakwaters

using Safety Factors
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Abstract : A Monte-Carlo simulation method is proposed which can evaluate the target failure/safety levels on any
failure modes of harbor structures as a function of central safety factor. Unlike the calibration method based on the
average safety level of conventional design criteria, the target failure/safety level can be directly evaluated by only
using central safety factors of the harbor structures which have been designed by safety factor method during the past
several decade years. Several mathematical relationships are represented to straightforwardly connect the conventional
safety factor design method with reliability-based design method. Even though limited data have been used in applying
Monte-Carlo simulation method to sliding failure mode of the vertical breakwaters, it is found that target reliability
indices evaluated by the suggested method in this paper is satisfactorily agreement with new criteria of reliability
index of Japan.
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Fig. 1. Probability of failure with respect to central safety factor
evaluated by Eq. (3) and Eq. (4) for several uncertainties.
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Table 1. Central safety factors of existing vertical breakwaters in
Korea and Japan

Central safety Korea Japan Sum
factors (frequency) (frequency) (frequency)

1.2 - 3 3
1.3 4 6 10
1.4 3 6 9
1.5 1 7 8
1.6 - 3 3
1.7 - - -
1.8 - 2 2
1.9 2 2 4
2.0 - 2 2

Sample mean 1.47 1.50 1.49
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Table 2. Target reliability index evaluated by the present study
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Fig. 7. (a) Probability density function of reliability index evaluated
by Monte-Carlo simulation with Eq. (7) and Eq. (8), (b)
Probability density function of reliability index evaluated by
Monte-Carlo simulation with Eq. (7) and Eq. (9).
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Fig. 8. Probability density function of reliability index evaluated by
Monte-Carlo simulation with Eq. (10).
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Reliability index model”

Chebyshev model

Normal distribution Log-normal distribution

Safety factor model

First-order model

Higher-order model Reliability function model

2.400 2.464 2332

2.332 2.260

*Significant target reliability index
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