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ABSTRACT : As there are so many uncertainties associated with using the determinism analysis method in the design of rubble mound
breakwater, it is impossible for a designed construction to provide ultimate stability. First of all, due to the uncertainty of Load and Resistance, a
safety level concerning the destruction mode of construction must be given. Then, the optimization design should be processed. After all, we can say
that it is a more reasonable design method than the design used by the stability rate. In this study, an established design process is accomplished
using Hudson’s equation and an economic analysis with the breakwater’s section is also conducted. Hudson's equation is compared to Van der
Meer’s equation. These results are utilized to drop a damage rate, increase the stability of construction, and determine the optimization section of the
breakuwater.
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Table 1 Coefficients in equation (4) for runup of irregular
head-on waves on impermeable and permeable rock

armored slopes.

o, Exceeden

iy | | | ©
0.1 1.12 1.34 0.55
2.0 0.96 117 0.46
5 0.86 1.05 0.44
10 0.77 0.94 042
33(Significant) 0.72 0.88 041
50(Mean) 047 0.60 0.34

Table 2 Surface roughness reduction factor(~,).

Type of Slope Surface e

Smooth, Concrete, Asphalt 1.0

Smooth Block Revetment 1.0
Grass(3 cm Length) 09 ~ 10

1 Layer of Rock, Diameter D,
055 ~ 06
(H,/D = 1.5~3.0)
2 or More Layers of Rock,

050 ~ 0.55

(H,/D = 15~6.0)
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Parameter Value Parameter Value
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Table 5 Result of optimization design in return period

Return

dod | 2Yr 5Yr 10Yr | 25Yr | 50Yr | 100Yr
Variable
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Table 6 Input data of design example

X(2) | 055 | 0624 | 0676 | 0.726 | 0.769 | 0.808

X(3) | 258 | 2902 | 3108 | 3327 | 3539 | 3597 Parameter Value Parameter Value
X(4) |18533]17.663 | 16.889 [ 16.902 | 16401 | 16,514 Hs 493 m k, 0.026
X(5 | 494 | 4924 | 4667 | 5217 | 5207 | 5533

X(6) | 5684 | 6203 | 6709 | 687 | 7.186 | 7.209 Tips 8.03 sec ks 38
X(7) | 2461 | 2789 | 3.006 | 3.265 [ 3.446 | 3.615 o 02 . 0.05
X(8 | 0931 | 1047 | 1.095 [ 1.206 [ 1.281 | 134 » ' '

X(9) 31506 |30.752 | 31.503 | 30.705 | 30.317 | 30.193

X(10) 3.691 | 4184 | 4509 | 4897 | 517 | 5423

X(11) 5961 | 6.261 | 6948 | 7.021 | 721 | 7.627

X(12) 2022 | 2.016 2 2016 | 2.012 | 2.028

X(13) 3.859 | 5.611 | 7243 | 8992 | 10.663 | 12.153
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Table 7 Comparative examination between established design
method and reliability analysis

Established |Reliability

Design Method| Analysis

Note

Area of Breakwater 14468 15016 An Increase
(M) ‘ ' to 3.8%

The Cost of Initial An Increase
. 81,083,092 81,719,870
Construction (Won) to 0.8%
The Cost of Failure An Decrease
5,250,148 861,758
(Won) to 83.6%
Total Cost An Decrease
86,335,240 |82,581,628
(Won) to 4.35%
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