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Reliability analysis of breakwater armor blocks of Korean harbors

e, M7, 0883, WhEe
Seung-Woo Kiml, Kyung-Duck Suhz, Cheol-Eung Lee® , Dong-Hun Park*
g g g

LM B

& E59 ZFE Tetrapod, Cube, Dolos S
o8 7A7F QARE FUd e AFALEZ}d AR
%2 Tetrapod AMHE-g AZ3e I F9%3
Agratel 9 E BEL d8E Tetrapodolth. &
ATAAE Tetrapodol] disl AFHA WM 58
stz s},

e FEEE BE AANSE 452 AT
T AAEHY dAYez AMEUTG. a8y A4
35 2 AFUFEL d99 A e JAE
Aol ol FEE X9 Yz EATT. AFA
AAEE o8 e EFAHE a3ty
FEEFE w2t A wielt. UM E
A F(2005)0] Fs3} WoAY B HEEd o
3 AIY ;AL Y8 = 5(2003) &
A, dzxg, Avieg baAy g8 B4 o
3 HAFZEL A} v g 2 oS
(2008)2 oAl HxelA e 7t Asige} 2o
T 71 B T4 2 QAtde] AAlA HEE
o di&] FEAAASFE AT, FoA
T PIANC(1992)7F 2t S7bd gdtel]l g A=Ay
AL &g vl ok, B dFoAE I 7Y
g 143X 9U8 1179 WuA JBEEZ o
3o A=A e FHstY R ES At
At

2 dFgME Level 2, AFDA(Approximate
Full Distribution Approach) @3 Level 3,
MCS(Monte-Carlo Simulation) W& AtLsld
AEAE H4E FPsgic.

—

BER: AL AYBATRE WA
Aeusm ARV B 2e
BAvsts 223 a4

ZFANFE ES T A2

=W N

S 79 2 AdFd ABE507 I
oA F rael e AR dHE dE
o2 AEsiint. 2 AFelA Hgd g
A 14T, Ay 11Fdeth, Fdge &%
g, A%, 53%, FAF, 4, g9,
4%, AHEY, 9%, AP, ¥,
A, AFY, 2z AAEFo|t. E2F
GFe FEIZ, FIY, 7EEY, 5%, ¥
=¥, #Add, vzxd, 4%, @9y, 3
&, 283 FAgo|th. diEHOZ Fig. 19
TR F3FE ANEHGT. 2 gwd ol
=2 HEFAR(2007)9) AEE AHEEAC

2
B
|22

g rH

90 7 40

=ttt

¢
./ L (omsn—:nﬁuﬂ /‘n)qq N
= (0015-0087EA 2
. 4 y [ 6] AT -
8 g
M A 1 H
ra gho

g OLEN20) 3
T \uzynag T

240 50

Fig. 1. Cross-section of Sec. 16 in the Mukho
breakwater .
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Table 1. Statistical characteristics of
design variables for Hudson{(1959) formula

Name Mean Stax.mdard Coeff. of Distri.
/Variable| deviation | variation
y Ayl 1.00 0.180 0.180 Normal
A 11.233 0.047 0.038 Normal
"I'D ] 259 | 0130 | 0050 | Normal
k cota} 1.50 0.100 0.067 Normal
b x| 800 - - -
o
H, Kk =0.972, A=3.284 Gumbel
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Table 2., Statistical characteristics of
design variables for van der Meer(1988)
formula
Name/ Standard | Coeff. of o
. Mean L o Distri.
Variable deviation | variation
A, | 1.00 | 0.100 0.100 Normal
A | 12331 0.047 0.038 Normal
M D 1259 | 0130 | 0050 | Normal
“IAN, 1000 500 0.500 | Normal
ks T0037] 0009 | 0250 | Normal
h
7, {13.00 - - -
°In o3| - - -
H, K =0.972, A=3.284 Gumbel
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Table 3. Probability of failure of armor
blocks for Hudson formula(1959)
a. Trade harbors

1 year 50 years

Name Level 2 jLevel 3iLevel 2]Level 3
Jé] Pf(%) P (%) Pf(%) Pf(%)

Sokcho 2.12311.69 ] 1.85 | 57.43 | 60.65
Okgye 2.12311.71{ 1.83 | 57.75 | 60.32
Mukho 2.11311.73 1 1.88 | 58.22 | 61.22
Donghae [2.11371.73 ) 1.88 | 58.22 | 61.22
Samchuk | 2.111}1.74 | 1.88 | 58.45 | 61.35
Pchang 2.111 1 1.74 | 1.87 | 58.37 | 61.10
Ulsan 2.12311.72 1.86 | 58.06 | 60.85
Samchunpo |2.130] 1.66 | 1.80 | 56.77 | 59.68
Tongyoung | 2,104 | 1.77 | 1.87 | 58.96 | 61.01
Jangseungpo} 2.106 ] 1.76 | 1.87 | 58.76 | 61.03
Okpo 2.106 | 1.76 | 1.87 { 58.76 | 61.03
Busan 2.11111.74 | 1.88 | 58.49 | 61.30
Jeju 2.12511.68 1 1.80 | 57.04 | 59.72
Seogwipo ]2.130]1.66 1 1.79 | 56.65 | 59.39
I 2.12011.72 | 1.85 | 58.00 | 60.71

o 0.01 ]0.04] 0,03 } 0.75 | 0.66
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b. Coastal harbors

1 year 50 years
Name Level 2 Leveld (Level 2|Level 3
B | P | P | Pp) | P
Jumunjin | 2,123 1.71 1.86 | 57.75 | 60.79
Hupo 2.111| 1.74 | 1.87 | 53.41 | 61,12
Guryongpo | 2.111 | 1.74 | 1.89 | 58.53 | 61.42
Ulleung }2.123| 1.70 } 1.85 | 57.67 | 60.72
Hongdo |2.133] 1.65 | 1.78 | 56.49 | 59.35
N. Busan [2.109} 1.75 | 1.88 | 58.57 | 61.29
Narodo {2.1231 1.70 | 1.82 | 57.47 | 60.02
Aewol 2.1281 1.67 | 1.80 | 57.00 | 59.67
Hanlim {2.123] 1.70 | 1.82 { 57.63 | 60.04
Hwasun 2.140 | 1.62 | 1.75 | 55.78 | 58.57
Chuja 2,120 1.72 1 1.85 | 57.90 | 60.76
I 2,120 1.70 | 1.83 | 57.56 | 60.34
o 0.01 | 0.04 | 0.04 0.87 0.89
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Fig. 2. Probability of failure in trade and
coastal harbors for Hudson formula(1959) with
service period T=50 yrs.
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