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Reliability Analysis of the Long Caisson Breakwater Considering
to the Wave Force Reduction Parameter

o)k - wpade - 71 P

Gee Nam Lee*, Woo Sun Park** and Dong Hyawn Kim™***
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Abstract : The actual wave is multi-direction irregular wave. In the case of a long structure, a reduction effect of
the wave occurs. In this study, in order to grasp the extent to which these influences contribute to the failure
probability and compare the existing modular breakwaters to the stability, we used existing modular breakwaters
and long caisson breakwaters using wave force reduction parameter to analysis the reliability. As a result, the
reliability index of the long caisson breakwater was higher than that of the existing modular caisson breakwater, and
it was confirmed that the significant wave height of the design variables had the highest influence. In addition, the
reliability analysis was performed according to the change of the mean value of the variables used in the calculation
of the wave force reduction parameter. It is confirmed that the relationship between each variable value and the
wave force reduction parameter appears in the analysis results.

Keywords : multi-directional random waves, long caisson, wave force reduction parameter, reliability analysis,
force surface method
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Fig. 1. Wave force reduction effect.
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ahar, FERAGE TR e AN B4E W 1—t SRl B8 H0 A AHEFATHKim, 2009;
ShA7IH A A s A S kit Lee, 2002). 2t Aol gk 549 2]= Table 201 LR
ST}, Table 2014 Weibull w222] Wi/WHS 5 &, o, 1T
Table 1. Design parameters Z}Z} shape, scale, location parameterS 2]V 3}, Log-normal
Symbol  Description Value O] miEFANA o, > 2H2E UG ETH A} olE T
H, Significant wave height 10.34 m ot}
T, Significant wave period 14.38 s
0, Principal wave direction 0° g(X) = X4{Xs — B, - XoF (X, X5, X5, X))} (12)
H Front water depth 23.10 m
- XoF,(X, X5 XG, X,
H, Front tide level 0.12 m i, X, X, Xo)
L Wave length 200.14 m —. P "
h' Body bottom water depth 21.12 m 7] 25 AlelE Wyt ok A Alol: ubA el o
H. Height of caisson 25.00 m 3l Level I 212|812 ~34319ict. 1 A3 R 58y %
d Crest water depth of armour-layer 6.00 m e . N NN
A Correction factor of wave pressure 1.0 ] TS BABIIL A=A (A I FEP, f)j’]r
H, Mean slope of sea-bed 1.75% 107 = @- p° IAZ 7L QI @ Y= BFERTFEE]
L, Caisson length 500.00 m ;qu_e B3 &m0 cx s sl=o 2
y Peak enhancement factor 2.94 ASETERTolth AR EATTE ARTS J]—Jj] e
S Maximum spreading factor 30.211 obAH, sl AIe} 7] AdoESE SEiAanrt
H Asymmetry parameter 0 | A Aol (p=2.8)0] 71 BEF A0 (p=2.2)°l ¥l
Table 2. Characteristic of random variables
Symbol Description Std. Dist. Parameters Mean value
X, Significant wave height H, 3.2422 Weibull k,=0.0125 10.344 m
o, =1.3665
i, =4.8798
X, Principal wave direction 0, 38.3946 Normal - 15°
X Peak enhancement factor 14 1.7297 Log-normal =049 3.3203
14,=1.08
X, Maximum spreading paramter S 19.1046 Log-normal =0.58 30.2110
=324
X Weight of caisson w 33.3980 Normal - 1669.9 tonf/m
Xs Friction coefficient A 0.0900 Normal - 0.6
X, Uncertainty of Goda Eq. a 0.1729 Normal - 091
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Table 3. MPFPs and Sensitivity index
o MPFP Sensitivity index
Symbol Description
No. 2 No. 1 No. 2
X Significant wave height 9.7040 m 10.5333 m —0.7000 —-0.9509
X, Principal wave direction 13.1914° - 0.5302 -
X; Peak enhancement factor 2.8338 - 0.0280 -
X, Maximum spreading paramter 20.4874 - 0.1358 -
X Weight of caisson 1664.8 tonf 1667.8 tonf 0.0547 0.0285
X Friction coefficient 0.4789 0.5610 0.4815 0.1955
X; Uncertainty of Goda Eq. 0.9784 1.0014 —0.1415 —0.2385
4.5 3.9
—e—No.1: Considering the wave reduction factor
a —
x =
2 =
= (=]
= =
E z
) —
& o
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2 |
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Number of iteration 25
Fig. 2. Convergence of reliability index (f). 0 20 40 60 80 100
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Fig. 3. Reliability index according to parameter (Case 1: Principal
wave direction).
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Fig. 4. Reliability index according to parameter (Case 2: Peak
enhancement factor).

R AUE AR £ ik SelE AL el 0k

ko)
o
i
X
o -
o U

YL k) Walel w S

Description Case No. Range Interval Std.
Principal wave direction 1 0°~90° 10° 38.3946°
Peak enhancement factor 2 2.5~7.0 0.5 1.7297
Maximum spreading paramter 3 5.0~50.0 5.0 19.105
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