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ucR”

e o:EE Kl(a): RBIMETH, w:ZEL  f:H5
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mgn c(a; f)
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F={Qe|1=>|e|}
o RETICTIRTFET HAARHEEMETIL [1BE]
F(p) = {diag(p)Qe | 1 > ||e||}
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0 otherwise
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cmax(@) = sup {c(a; f) | f € F(p(a))}
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ex.) 92 &+t F 5 X

o 5 ;
== : 5
D>< : o
&= : 5
ﬁﬁ@ﬁ%ﬁﬁg D/{x I‘Haiﬁﬁ’qu

Cmax (KN -cm) rankD n Nodes CPU (s)
(TO) 10.2038 22 26 1 11.4
(RTO) 10.5247 30 28 9444 57,176.0
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ex.) 67 #p# kS5 X

@ [ ¥

O/\X ExiEfz

Cmax (KN -cm) rank D n Nodes CPU (s)
(TO) 3.4105 16 20 1 3.8
(RTO) 3.5585 17 16 8396 14,300.0
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o (FZADM) AL EHLL u DERFZEEZ (1)
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O/\R bEEzREr (BE)

min vol(x)
rcX

8.t gg(u) <0, K(x)u=f

o z: HIMMOEEE K(x) : BIETS w:Z6 f: 458
o O/\X FFIZS

max{g,(u) | K(x)u € F} <0 (W)
o F:HNNDFHEEHES
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min vol(x)
rcX

8.t gg(u) <0, K(x)u=f

o z: HIMMOEEE K(x) : BIETS w:Z6 f: 458
o O/\X FFIZS

max{g,(u) | K(z)u € F} <0 ()

o F:HNNDTHEEMES
o HO/N\X bmBEEEET
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FHEEHEDETIL

o THEEMERS

F={f+Fo¢|a>|¢| (V)}
o BEHICIKBET I HEHES

F(s) ={f + Fol | as; > |1 (V4)}
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o EIMDETEIE :
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7i € {0,815, &)
o 0-1Z# tip LT e.g., [Stolpe & Svanberg 03]

k k
Lj = Z‘gptz’pa thp <1
p=1 p=1

o HIRDEFHEZTI XM s; &1, DEARK

tipSSjgl
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o I o, dO/NR FEIKY

maxi0;(u) | K(z)u € F(s);< 0 (¢a)
min{o;(u) | K(z)u € F(s)}> -0 (Ob)
o HlF (O) IFKKT EFHIZCESTERS (Lagrange |# Z L\ %)
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o Lo, ®ONX MY
mgx{ai(u) | K(x)u € F(s)}< 0o (<a)
m&n{ai(u) | K(x)u € F(s)}> —0 ($&b)

o HlF (O) IFKKT EFHIZCESTERS (Lagrange &= FHU\5)
o 1, =0 = WAHHKNZIYFPR<

joi(u)] <o+ M(1—1), t; = {

o Lagrange FEHDHIFIE FHRIZ L THERY RS
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Ex.) 26 ## k5 X (X = {0,20}™, || f|| = 10.0)

\Nef e ol \Nef

O/\R b&xiEfE (o = 1.5) O/\R bExiEf# (o = 3.0)
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Ex.) 26 ## k5 X (X = {0,20}™, || f|| = 10.0)

e MIP solver: CPLEX Ver. 11.2

o) Vol. (cm®) CPU (s)

nominal 9656.9 < 0.1
1.0 13656.9 4.029.8
1.5 14485.3 9,241.6
3.0 16485.3 630,338.8

39 16485.3  29,507.6
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Ex.) 29 ##t k5 X (o = 1.0)
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[Au, Cheng, Tham & Zheng 03] [Doltsinis & Kang 04]

[Elishakoff, Haftka & Fang 94] [Jiang, Han & Liu 07] [Lee &
Park 01] [Pantelides & Ganzerli 98]

FESHM (FAROP—) NEIE LA
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B . TRIEDHER

o IFEERM s=n—rank H
e strength redundancy factor » = liniact/(lintact — ldamaged)
[Frangopol & Curley 87]

Zintact : 1:51%0)7:; L\*ﬁiﬁq’%o)'{ﬁgﬁﬂﬁb
® ldamaged - BIZEW O T-BEMDR BT 1
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B . TRIEDHER

o IFEERM s=n—rank H
e strength redundancy factor r» = listact/ (lintact — ldamaged)
[Frangopol & Curley 87]
e sensitivity index 1/r [Ohi, Ito & Li 04]

R = 14 AR R e E
8% = SMDIEX

[T

Y. Kanno



K - TREDIER

o IFEERM s=n—rank H
e strength redundancy factor r» = listact/ (lintact — ldamaged)
[Frangopol & Curley 87]
e sensitivity index 1/r [Ohi, Ito & Li 04]
e (P(D)—P(C))/P(C) [Fu & Frangopol 90]

o P(C): BEMLADMERE
o P(D): BEERDIBIEHEE
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B . TRIEDHER

o IFEERM s=n—rank H
e strength redundancy factor » = liniact/(lintact — ldamaged)
[Frangopol & Curley 87]

e sensitivity index 1/r [Ohi, Ito & Li 04]
e (P(D)—P(C))/P(C) [Fu & Frangopol 90
e residual strength index [; /[, [Feng & Moses 86]
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[Frangopol & Curley 87]

e sensitivity index 1/r [Ohi, Ito & Li 04
e (P(D)—P(C))/P(C) [Fu & Frangopol 90]
e residual strength index [; /[, [Feng & Moses 86]
e redundancy-strength index [, /1, [Husain & Tsopelas 04
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B . TRIEDHER

o IFEERM s=n—rank H
strength redundancy factor r = lintact / (lintact — ldamaged)
[Frangopol & Curley 87]

e sensitivity index 1/r [Ohi, Ito & Li 04]
e (P(D)—P(C))/P(C) [Fu & Frangopol 90]
e residual strength index [; /[, [Feng & Moses 86]
e redundancy-strength index [, /1, [Husain & Tsopelas 04]

e strong redundancy / weak redundancy [Kanno & Ben-Haim 11]
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