diviedFZdden dgrleEdTA =FR). A24T AT, 2004

Journal of Industrial Technology. Kangwon Natl Umv . Korea, No. 24 A, 2004

Al S5 A2 bR Al AT AH AHAD 2P| v

Comparison of Static Reliability Models on Stability Analysis
of Armor of Rubble-Mound Breakwaters
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Kim. Sung-Ho Lee. Cheol-Eung

Abstract

Static reliability models are introduced to analyze the armor stability of rubble-mound
breakwaters Contrasted to the deterministic model. reliability models can estimate the
probability of failure directly and calculate the influence of each design vanables
quantitativelv Thus. it can be possible to design armor umts of the rubble-mound
breakwaters rationally In  this  study FMA(First-order Mean-value  Approach).
FDA(First-order Design-value Approach) and AFDA(Approximate Full Distnbuuon
Approach) of Level II approach of static rehability methods are used to analivze the
armor stability of rubble mound breakwaters The lmmitations and apphcations of each

approach are studied straight- forwardly
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2.1 FMA
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Tabe 1 Statistic properties and  probability
distnbution of each random variable in eq. (17)

X, i5' CoVx Dist
A 1.0 0.180 Normal
4 16 0.038 Normal
D,my 15 0.067 Normal
Kp 40 0000 -
cote 20 0.050 Normal
Him) 44 0.160 Normal
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== s . Load distrubution

o8 - - - - e —
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4 l
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[ Vs SD = 09432
r/ [
\
02 g = e Ve e
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1/ VY
J/ LSRN
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1B I T I
G 2 4 6 8 10
XK

Fig. 2 Probabiity density functions of resistance
and loading

Table 2 Probability of falure and reliability index
calculated by FDA

Rehability index, 8 0.3399

Probability of failure. Py 03670
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Fig. 3 Vanation of probabiity of falure calculated
by FMA with respect to coefficient of vanation of
each random varnable
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Table 3 Sensitivity factor

2 2 2 2 2 2
a4 ] ap, @ cora Qy, 20;

05401 0.0220 0.0691 0.0042 0.3646 | 1.0000

Table 4% HEHLZ dojn EAWEFY HEH
< Yl oen] Table 5= FDAZHE o3 4l
A5 HAgdgS Yed Aot Fig. 4=
FMAY 79 ntazkAz g8 ¥54g a23A 7
% s B WEASLY g 02 g
g9 9sE 1o ved zlojth

Table 4 Values of design point

XA XA XD, Xcutzz XH‘

09548 15969 14910 1.9978 45452

45

Probabtlity of Fatlure (%)

25 T T T I B | T

CoV (%)

Fig. 4 Vanation of probability of failure calculated
by FDA with respect to coefficient of vanation of
each random vanable
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Table 5 Probability of fallure and rehability index
calculated by FDA

Reliability index. 8 03415

Probability of failure, Py 0.3664
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05489 9} 4.08322 AR Yh
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2 4 6 8
Hs (m)

g 73OH = g 2 (22)2 FE
k s A B = 2% FH Fig. 5 Gumbel and Weibull distnbutions
2e F Utk
A = o
(ra+2e — I A+ynl”
(22a) Table 6 Sensitivity factor(AFDA, Gumbel)
B = uy—AT(1+1/k (22b) 4 oy dp e @n 1 >
0.5401 0.0214 00672 0.0041 0.3671‘ 1.0000
714 (e #vld<(gamma function)E 2lv|

o 99 A 22 HE3F Webul 224 7
o ezt 22t A = 111203, B = 339214 . %

N
N,

T
= 145465 A EH A 9 deeleE o] &5
BEe EEAAT FEHEM  Gumbel Table 7 Values of design point(AFDA, Gumbell
Weibull2 ol$o]z B x a5 HHE Fig 59
=A5-9T 2394 44 & F hEo] Gumbel X, X, Xp, X oo X
BZE e (ower limit)7t BAEHA oy
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Table 8 Probability of falure and reliability index
calculated by FDA {Gumbel)

Reliability index, 8

Probability of failure, P,

E4d&A Webul EXESFE o839 AR
ZFEo] Table 9 ~ 1lo AAHAUT. olF
Gumbel ¥EX 59 vusd S/AHTFEE HE
FAA7E 43 FAojrt &S & F U
2235 e 12 Fol7t 9l
. I8y B A 2 #els
4%e Z A= ollglm ot
3 Table 9= 9ZAFUd AFHo2ZE Aol
wolxm A AMAEQ AFL Gumbeld Z3e}
fAtstth. W Table 109 AAA Ade=
Gumbeld] A9 A9 FL3A AAHR Qo
w2} Table 119] AR 9 A& g9 AAE
Table 89} Z#o} A9 FL3A el &g

2 % 9o

L.
N
-

Ha

Table 9 Sensitivity factor (AFDA, Welbull)

2 2 2 2 2 2
& dy dp, e @w | 228

04933 0.0196 0.0616 0.0038 0.4218| 1.0000

Table 10 Values of design point(AFDA, Weibull)

Xa X4 Xbp, X cta X

s

09419 15961 1485 1.9972 44737

Table 11 Probability of failure and reliability index
calculated by FDA (Weibull)

Reliability index, 8 0.4593

Probability of failure, Py 0.3230

a B =,

Z ©
2 %

AFDAd M E A #AAGA zZtzhe] HAARSF
d& A74EE ¢ 4 k. Table 6 3 Table 9
€388 A, 4, D,, H o 98 9Z=71 9
g 50% , 2% , 6% , 0% A2 Jeidaz o
APEE ZF A5 NS5 4L 7A e
Hroln WzEr 2 AARSLFEE B34 o

£ A9Y59 ke W 24 dehta ek

45

Gumbel Distribution’ ~ AFDA
A
S :
— }— - D
_
g
o
2
o
o
S 35 —
Zz
5 > -5~ - s -
£

Riprap
Non-Breaking

25 T T T T T T T
(] 10 20 30
CoV (%)

Fig. 6 Vanation of probability of falure caiculated
by AFDA with respect to coefficient of vanation of

each random variable

45
Weibull Distnbution J

K, =4

Probability of Failure (%)
w
b
]

Riprap
Non-Breaking

25 T I

L T L I
0 10 20 30
CoV (%)

Fig. 7 Vanation of probability of failure calculated
by AFDA with respect to coefficient of vanation of

each random variable
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Fig. 8 Probabilty of falure with respect to nominal
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Fig. 9 Probabihty of failure with respect to size of
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