ok - P EI =7

pp. 120~125, 20101 4%

SR FaEF e B4 B wlE AdAllare] EEA W
SR BEECERT R
Analysis of Failure Probability of Armor Units and Uncertainties of
Design Wave Heights due to Uncertainties of Parameters

in Extreme Wave Height Distributions

[e]
< ¥

Cheol-Eung Lee*

o] d

2 Xl : @7 vk AL APEA] Gumbel SAREEFE] FH R0} QA NTE dERTRE 18T ¢
= Monte-Carlo KL.oW-2 AlRIeIGiTh. 2 R40] B824]9] Aieel whe}l AAgkae] Eea4e] vt 274+
o 1 EFPEE Gumbel TEFE mHETE B 8 del idehs Hof foluka HAE S-S o838t A
7|k wE A IS APgshs Aol v WS BEAe] E3hE) b vlRAle] s se] thgh AFEA
sl4E Flste] AAvtare] BEade] Uigk 93-S ARSIt AAvkae] Behlgs yeshs Wl wel A
A7IF 50 Bt 5% el ddshs A EES agste] vlmakleh AT el @ Hl
Stz el eI Arha Jpgskd g gEe] b2 Melel XA A e

HMEO : AV, AATAL, =244, Monte-Carlo .2, 9} 25

Abstract : A Monte-Carlo simulation method is proposed which can take uncertainties of scale and location
parameters of Gumbel distribution into account straightforwardly in evaluating significant design wave heights with
respect to return periods. The uncertainties of design wave heights may directly depend on the amounts of
uncertainties of scale parameter and those distributions may be followed by Gumbel distribution. In case of that the
expected values of maximum significant wave height during lifetime of structures are considered to be the design
wave heights, more uncertainties are happened than in those evaluated according to return periods with encounter
probability concepts. In addition, reliability analyses on the armor units are carried out to investigate into the effects
of the uncertainties of design wave heights on the probability of failure. The failure probabilities of armor units to
5% damage level for 50 return periods are evaluated and compared according to the methods of taking uncertainties
of design wave heights into account. It is found that the probabilities of failure may be distributed into wide ranges
of bounds when the uncertainties of design wave heights are assumed to be same as those of annual maximum
significant wave heights.

Keywords : return period, design wave height, uncertainty, monte-carlo simulation, probability of failure
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Fig. 3. (a) Distribution of significant design wave height with
respect to variation of scale parameter of Gumbel distri-
bution, (b) Distribution of significant design wave height
with respect to variation of location parameter of Gumbel
distribution, (c) Distribution of significant design wave
height with respect to variations of scale and location
parameters of Gumbel distribution.
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Table 1. Statistical properties of significant design wave heights and its scale and location parameters of Gumbel distribution according to
return periods

R(years) e (m) COV 2 (%) a(1/m) )
10 7.457 3.286 5.232 7.347
50 8.287 4.017 3.843 8.137
100 8.643 4.304 3.446 8.476
200 8.999 4.567 3.123 8.814
500 9.469 4.879 2.777 9.261

1000 9.825 5.099 2.562 9.599
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