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Simonovic & McLaren

Kuik & Verbruggen.( )
( )
)
(
( ) Bossel

(Existance) v
. (Freedom of Action , Functionality) 4
Effectiveness, Efficiency, Simplicity, ) 4
' (Input/Output
. (Security,Risk) v
. (Adaptibility) v
. (Carrying Capacity Integration Coexistence) 4
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( ) Simonovic
(Resilience) (Reliability)
) . (Vulnerability)
(
{ )
Sustainability = Reliability* Resilience*(1- Vulnerability)
(Robustness) ASCE
(Flexibility )
(Reversibility)
Assets  Vulnerabilities  Threats
\ v /
Counter&neasures
Aftercare
(Zonation)
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( ) Horton

National Sanitation ) NSFWQI ( )
) (Foundation,s Water Quality Index-US
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v

( )
[Kaplan&Garrick,1981]
[Rowe,1976]
[Sage & White,1980]
Exposure * Risk = Hazard

'(Hazard) v
« » ((Exposure) v

Computer For Civil Software Engineering Group : www.CCSofts.com , www.CompCivil.com



=@:-8-d= ¥
PMF
PMF
) ( )
(
) ( )
(e
(ICOLD,2000)
( )
)
(
v
).
(.
v
v
v
( ) v
v
(MC) (D) : v
(MFOSM)
( ). (AFOSM)

Computer For Civil Software Engineering Group : www.CCSofts.com , www.CompCivil.com



— P
O —
=R A

=@=Tzu=

Sy 2,805 |
Sy gitad | [ ) 3 }— gt i s
L 8 gl Bl g s s

o

e el S oy dlad
g g 4 el sy ]
e ; aadd
P P
P - -
gy, | s,
<\\ £y da //}-— < R
e o \““x_s;_;....l Sy
"\-.u/' o~
P
T g S, ?‘ 24 p5¥ ol
- s g b 435 30 Jadl b wiasihe A s y (3 g
R PR AT T RER TR dpd ol 03 gns
T O

: |

duy Syt 3 Sy Y JSG

Computer For Civil Software Engineering Group : www.CCSofts.com , www.CompCivil.com



———
jrm— p—
—— —

—_— ) —

—O-0-d= a

Percaivad probability

L 1
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Frobability 2 "

(IcoLD)

Socially Acceptable Risk ))

((SAR

F/N
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F/N

[ Vincens et al.1975]
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Natural ) : o
(Variability

. [Beck,1987]

[Norkin et al.1994]

[Sobol,1965]
[Cardwell & Ellis, 1993] [Lohani&Hee, 1983]
( )
(Chance Constrained Optimization)
(Combined Simulation and Optimization)

.(Multiple Realization)

‘Reliability v
‘Resiliency v
‘Vulnerability 4
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National Research Council

(Threat)
v
S;
S=(S)) a1
I=1,...,.L
c=iseR™ < Si. < §j.,j =yl =1,..,L}.
s
Sx,w,t)ec,t=1,..,T,
S
R (x)=TP{S(x,m,t) e c,t =1,..,T}
v
S(x,w,t+1)ec¢ If S(x,w,t) ¢¢
t(x,0)={1<t<T:S(x,0,t) & ¢}
R,(x) =1P{S(x,m,t +1) eg: forall :t € t(x,w) | 7(x,®) # p}.
v

( )
V(x)= ithP{G(h)(x)}.
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OV (x)={w:S(x,m,t)ecV,t=1,..,T},
O (x)={w:S(x,0,t) ec?,t=1,...T}\ OV (x)....
O (x)={w:S(x,0,t)ec™,t =1, T\ O (x).
Willamette BOD - -
DO BOD
Oregon Willamette
BOD
( )
[Takyi & Lence,1996]
BOD
BOD (Camp-Dobbins - ) (Streeter-Phelps)
DO . DO
(mg/1-kg/day) BOD (mg/l) DO
BOD-DO
( DO ) DO
)
-(
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Harrisburg

DO

(mgn)
(mg/1)
)
{
(Reliability)
(Vulnerability) (Resilience)
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