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Risk Model for the Safety Evaluation of Dam and Levee:
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Abstract

The risk assessment model for hydrologic safety analysis of dam and levee is developed by
using Monte-Carlo and AFOSM (Advanced First-Order Second-Moment) method. The fault tree
analysis and four phases approach are presented for the safety evaluation of risk of dam and
levee. The risk model consists of rainfall-runoff analysis. reservoir routing and channel routing
considering the variations in the model parameter. For the rainfall-runcff analysis, KRRL
method is adopted with 200-year precipitation and PMP (Probable Maximum Precipitation).
Reservoir routing is performed by fourth order Runge-Kutta method and channel routing by
standard step method. The suggested model will contribute to safety evaluation of dam and levee
and their rehabilitation decision problem.
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w3 FEARE Aaglshed 1 o]E A& o
T84 o7}t golsly] wlFell 71 Al uhy
It} 2 ATllA] Hgre] Bl 2 (13), (149 2
multiplicative congruential generator® o|&

SI94ct.
Xiy =

fo 2 g M
0l

1

aX,(mod m) (13)
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X
U, = m (14)
A7, @=16807, m=2"-1, (mod m)<

modulus moll &3k VA 3t X o5drE 2

}\]?] ] ]6]' J]%}\‘ U 558X ] g}f‘yl_ (BEt=1 L]—
ERfiz gtk Monte-Carlo 7|9l 2]g 8% ALt
up o

Pae Thest Lol aokd 4 gk
sl e BERS 2Asn B
_]

Oz
FEHUA(LEE HEAT E A
@ 7t Fxgell 5 g ARtk
@ el dagkre] 2 vy BES Al J‘U/}
@ DEARE F DA E Y AR 2lgje] A

(15)& ol&3ld =S 3tk

Ny

=N (15)

714 No BANES, N visaiileoelot,

AFOSM 7]‘?3—‘0: gl AxIeE FairbeRd
(1,25, -, oA AT glay 02,08 A
Bl Aol S 2 1 S9He 4
(16)7 2ol UEerd + Q.

Z=g(x})+ ﬁ(xz‘x?)gg% (16)
=1 X
wet Zo) Zuigl E5EAs 27 A (17), (18)
4 o] YeRd 4= gl
E[Z)= 3 Cxi—x) (17
0z= ﬁl a,Cio; (18)

7M. C & xelMel 0g/oxi #olat, ez W3
A=A 4 (19)¢} 2o] 7]edrh

Cio;

a; = m (19)
[zl(cj Gj)Z]l/Z
AEze] Ang JehiE ARAST e 2 (2003
7o) Aelsisirt.
g =8 2 (20)
7z Zl a Z‘C,'G i

i=

B30 HESE 19974 12/

ol SJHE Bz A (D7 po| PARon A
7 o)t Rackwitz9t Fiessler, 1977).

Pr=1—¢(8) (21)

A7 ¢ FELTEEZS 71~c£5 o)l Pre
O AFETE WHE x0] AMEEEhe] AdfoAul A
0}":}' J‘HL} 718 Hegd B QH‘J rejo Qdar ]

PR Yeieln WATIER B xel ) o
S3 ATFRELA 2ASlEle] AMgE 4= gl Hhe
A8t & <dollA] AMSE Rackwitz dare]Eol
o5t AFOSM 7He] ajiiddap= theat 7o) okt
P o]q_

D 2P glw) & 24T

@ wo] AT Wrss A

@ A= got JM X2 Z7Ngks 7Fdstel tidght,

@ Ci=ag/ox; 3& ek

® 27130l Wig x,9 0,2 ARteich

B« B Akl 45 itk

@ @ellM oI M= X F olgsle] MEE 8F
T}

® 87} ?‘%%’ W7hz] @~@e] dAE vt $1

Akt
z% 4 5 Aol Hew A B
okt Zlolm, 189 62 B K39

i

SET DIMENSIONS AND READ DATA
DO for IJ = 1, JNN
(Number of hydrograph ordinates)
DO for M =1, IJ
l DETERMINE INFLOW-TIME RELATIONSHIP
DO for J = 1, NTM (Number of time interval)
DETERMINE K1, K2, K3, K4
DETERMINE HOUT = Hl + DTx
(K1 + 2XEFF2xK2+2xEFF3xK3+K4)/6
DETERMINE QOUT BY HEAD-DISCHARGE
RELATIONSHIP
DO for J = 1, NUM (Number of iteration)
GENERATE RANDOM NUMBER WITH
RESPECT TO EACH DISTRIBUTION
CALCULATE Hr = (QOUT / Cq 1&)™” + Hp

IF Hr > Hp
THEN ELSE
OVERTOPPING NO OVERTOPPING
OCCURS OCCURS
COMPUTE RISK AND WRITE RESULTS

END
%] 4. Monte-Carlo 7ol 2f5t 2T 2i2d
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SET DIMENSION AND READ DATA

DO for IJ = 1, JNN
(Number of hydrograph ordinates)

DO for M =1, IJ

| DETERMINE INFLOW-TIME RELATIONSHIP

DO for J = 1, NTM (Number of time interval)

DETERMINE K1, K2, K3, K4

DETERMINE HOUT = H1 + DTX
(K1 + 2xEFF2XK2+2XEFF3xK3+K4)/6

DETERMINE QOUT BY HEAD-DISCHARGE
RELATIONSHIP

DETERMINE PERFORMANCE FUNCTION
G(x) = Hp - (QOUT / C4 Le)¥* - Hp

TRANSFORM NON-NORMAL DISTRIBUTION
TO EQUIVALENT NORMAL DISTRIBUTION

ASSUME FAILURE POINT OF PERFORMANCE
FUNCTION WITH RESPECT TO EACH VARIABLES

CALCULATE STANDARD DEVIATION AND MEAN
OF PERFORMANCE FUNCTION WITH RESPECT TO
EACH VARIABLES AT THE FAILURE POINT

CALCULATE DIRECTIONAL COSINES

@i = (35N Z(oel 35

CALCULATE NEW FAILURE POINT
X = x-alfo,

SOLVE NONLINEAR EQUATION AND
CALCULATE £

REPEAT UNTIL 42 IS CONVERGED

CALCULATE THE RISK AND WRITE THE RESULTS

END
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