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Risk factor analysis for failure characteristics of fill dam

AdA4GY Jeong-Yeul Lim, £4%?, Seok-Hoon Oh, #%24® Bong-Seok Jang,
w o
= L.

M3 Bum-Joo Kim, ¥<4®, Eun-Sang Lim

IS 221l TY Br)&dTA AAATY, Senior Researcher, Dam Engineering Research
Center, Korea Institute of Water and Environment
P 2AQATY Br)EATA AYATY, Principal Researcher, Dam Engineering Research Center,
Korea Institute of Water and Environment

SYNOPSIS : For various historical reasons and some technical reasons, the safety of dams
has been controlled by an engineering standards-based approach, which has developed over
many years, initially for the design of new dams, but increasingly applied over the past few
decades to assess the safety of existing dams.

And some countries were asked for risk assessment on existing dam, which included
structural, hydraulic safety of dam and social risk. So, Many countries were developed and
could be adapted as an additional tool to assist in decision—making for dam safety management.

Key words : Dam, System, Safety management, Dam safety program

1.M B

W e Fus] faAs @ A8Ed o AAReln FaHA AAAA 2 Ade] Faste,
oA a0 48aks ne-ngol o|Foldo} Grh. EW, FelHolw AAH JAAAE A
A2 o4/ F, ALBA, B =3 53 2 @ ¥ Fu #7el U@ AYE SHL A 7w

3 5 1 %

e A2 AAHY BAL 53 9 o RNFE FRAR FHANE AT/ B WY FolR, o
g ulgoz @ AT 2 J% ALS AP Fuas 24 Foloh 2eu, A9 FHE FAE S
S BB ohleh, TaAY FWA 24D 4 Ut cg A 29g BAsta mg ABHY
dol U AYE BUL HAse] Wose Aol aFHn Y Agolch wakd e wad + 9
= Agezd o 39 2 2e4s APy 3o Aueed S dAvE AT AR
NP Fol= Aol BasTh Ut HRAAE P dnwed] @ Q=S o} B B
o e AAH AT viFHel AYE RAF 2e AAH A7F LA We] FAUY P 2
FR7 59 AAAY =7 AR oo wet B ATAE B AASHA BE PLLsE
2 9 g

o
-

794



N

g
i
E
rok
Ol
HI

x

2.1 H g 2o

¥ AE 1950 o} F FFEke of 200dFt & A NEALE T #%ﬁ}ﬂl
Frhtgledcad 1, 2>, 1970 o) 338 Fadky] AHsAt. FAWDHACOLD) F54H He
AFE BY <2 3> vt AAY wiIo] A g3, Ak, FF, 29, 42 £42 YEa
gow, $uts A B9 711#b i po ol vk @A ge) dde gasigoed £F
A7t Al weh Re] =2 doz @A) Aldstglor, 45 AdeX s Bel
B2 QA 7t BAHI g A ol tigh AT BA3 o) tie diAvkbo] AFE HF
ol

iﬁ
rzi""
2
ru
Mo
é

| |—e—2= ~—a-IZ@A sg
it UG - @E —e—DIR
1,400 —¥e—8h

1,200
Eow f
b
@ M
oo b
w L
s )
03 " . K
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 1900 1910 1920 1930 1940 1950 1960 1670 1980 1990 2000
[<ES S jalc=S
= = [e) [ =] A =
g 1. 78 37 Axd # A4 F4A a9 2. Sy A= B AA FA
o 7000
B0-14m W 15-2m a8y [ SR
B Doosem  D60-®m 6000 | \OEdMY OFHY
wBM ot Y
5,000 W100-149m 62 149mel 4t 5000 | B=AolAY D7Iet

4000

g =N
g =00

3000

2000

1000

af/\ox
o
> 7
3’/
£ < A 2o
= o]
& 2ok

795



2.2 9 27| 8y Y 20 2y

a1, o] F FH(2057)0] N Be AE & F
@ 2o Rfdl W FA3 3 9 2 2dd @

<E DolA A BAE 99 5
ok webAl, B ATt LG, A}
4 ANsaA

M ¥°

447} %ol 1,}1:,}1,}J_ V&

5-10 9 9 13 12
10-20 30 9 13 12
20-30 13 5 12 12
30-40 10 4 6 11
40-50 9 0 6 0
50-100 3 0 0 o |

A vERG A= Zo] FU9 BT Edo sS4t
714 Bol e g3k 48 24 EHFe YL FAHo
2 TEE A ok FUlY Ae= <a¥ 5>dA
B A o] BEyd=z 9e EFS 49 598 2
o] IRE(AA F 99.4%(17,7647))& At ¢,
F3347 5099 7}77}0 Hol =33 Axrt Asta,
g5 3% AAE FHol ool st A g 99.4%
A Ao},
EF olEd Hgdado BB AFLS B [E=29/34293 B39 4/93 84 0% & |

al
Qon, of A% vl &L oAF1 BFH28%), TF, AF
(32%)8 Rolx o], <2y 7> ICOLDY %94 A 5
A 3 g ¢ F A%l JxAFE 1593 oy, FrdAs 1084 FHH 0.55%/yr A F7hst
9, 4% J9= FF F5EH 0.88%/yr A 37t 6} 7333 vg AE Rl Yo

r1r

796



45 100

90
40
L —
: -y s
A | : x\‘l\‘*‘&\\‘\‘&\‘ﬁ
2 ¢ ol -
@ : .
& 2 40 emamnnm— - 0N dation
| | Defects
o 301 r T
i eepage
K wE % Overtopping
0 | I j 1
0 10 20 30 0 - !
. ; i Duration of darn until failure {year)
%%
8 O
a8 6. 598 ¥ 2% v a9 7. 29 ¥ 394 33 85(0COLD)

3. WHo| Hu £ ¥ @R

Ho o

o] iy g9l tFsAY EHaQoA g FHst gojtn vt AollA AF et 2o
Z B HFS NG don, ® 33 dJx dgsA vehvta ok aeiv, SWe] A ol @
2 B B @3 B3 46l g AnH st Hol YA Yok, TAARE BAse A2 ofd
wheba, 9] ICOLD('74,'83,'95),
ANCOLD('92)¢] $AIE #A8td =1 L ) NRIY{Zone ) Ny A0y
z} 234 9@ 24 el
o]t} SUWUERY) NAL(E SAWESYYY
e <Oy AY b3 o

ZUlo] A9 sdedo] AXstE vEH @ By Ad @ 998 B w MAFeZ JHA(Filldam)o] 7t
FHol &

USBR(94), BC Hydro, NGI, s / /N
USCOLD('75,'88,'96), \~ K _ ;

? (akanrz [ seskfifl okt [t v.xr ol
o Asi Abmo] U AHE v = ‘)’7/‘\\ /
o8 RAWS T3 FAHE A
do aaddd a9 wite 7 e j\ /
53 A g8 712 FHE

.:)[: m~,~,~;~

JRVERa Gt P i S
kit

& =@
Bol1: gtk <E 3> Zone B HHOIFToe) ABIAENLH) A Y)
Zo] wWe U 2 U9 93 b
A4S W U, Zone BE M AN e g\
= A%49 HAg woln gt A L
€ ¢ < den, ogd A7 3 (Zone 78} NHYUEIA2AENLY) sad 3y
£ Addzoz A4d Wl A3
REEIETEY ¥ RE TE

o]A¥Y Felo] Ao AldEdnvi= o muy By, dAdS5T edgol e gu B Fx
Frhahs 2S¢ & AN <E A 24 AP AARE 54 2¥, Fadde IA AFE A
AY 45, stolR, ANBFoR e 5 gom, 4 azd get dehs SR 99w e @ 5
.

797



¥ 3. Zone ¥ w& F3 I AA(Fill-dam) 33 7}

Zone % 1890 = [1890-193041]1930-195013[1950-1970%
EW(FLH) 16 14 16 9 6 10
SH(EE ) 0 1 11 18 18 15
& A3 Toe) 5 5 6 7 6 6
SH(EY) 7 18 37 37 40 36
AL E (&) 0 7 8 10 10 9
AL R(FA] F0]) 0 0 5 8 12 8
FH(EZAYE Ag) 5 4 5 5 3 4
ALE (2B E 5H) 1 5 2 2.5 3 3
EA(x1g A 30]) 58 24 4 0.5 0 5
FA(FFAH) 5 11 4 2 1 2
AL (kA B]) 0.5 3 1 1 1 1
=4 2 8 1 0 0 1

& A 370 819 1,167 4,436 4,400 11,192

E 4. 48 A9 dig 35 BA

T s S o] AEIEOA0
= ad e el wa] S T 0y | BF s | 84 & 9

F 46 40 35.9 34.2 4.1 36
Ar2-5F 16 15 12.5 12.8 1.4 1.3
| 62 55 48.4 47.0 55 4.9
s}o}g
A 39 38 30.5 325 3.5 34
2z 19 18 14.8 15.4 1.7 1.6
AAANA 712 2 2 1.6 1.7 0.18 0.18
A7 59 57 46.1 48.7 5.3 5.1
ARgE
AR 6 4 4.7 34 0.54 0.36
ARAbd 1 1 0.8 0.9 0.09 0.09
AA 7 5 5.5 4.3 0.63 0.45
A7~ R 2} 3} 2 2 1.6 1.7 0.18 0.18
&5 oS 8 7
g3 AH Flg 136 124 12.2(1.2%)| 11.1(1.1%)
F9E & 5 = AA A 128 117
9 A 11,192 11,192

%283

A 51 102 100 100

798



AW Aol F3 BHL 20ME TRE A%, Zoned] B, AA AR 54, dyYE, AA
48 §7, ANz, soldue 44w B4, 2EY §F F PP edew TR ey
F o, 2o B AnsE Fihel B3 S4 U@ AYEE e & 9

B ATANE B9 T2HA YR BHS 98 /2ARd U BAS AW Ao 299

3 54 % 3 89 U@ 2AL $HHoZ e Aotk o @ awe R nERY e

A 24 5 AYE BAE st ATE AW dov, +EGH APES TPl 9 U@

Y AYE BHS e Ao B A7 AT Bu @ 5+ Atk o]AY Ve ASHA 4AVIE

AAHE YTHOR AgE ¢ donm, oldd ARE wiFow FF BAT & Yt NGk

W A7 B R A phIS @ 5 gl A1ES wEsE glol AFE A4 A0 BuE
23

1. @A 3AH2002), 59 d, FF5AdTA

2. o]FA(1994), “¥ 2 3pdAd dig AP= A sy, AEogn

3. =44 2(2003) : FAAR, A15% Vol. 5 No. 3

4, ICOLD(1995), "Dam Failure Statistical Analysis", Bulletin 99

5. ICOLD(2005), "Risk Assessment in Dam Safety Management', Bulletin 130

6. Mark Foster Robin Fell and Matt Spannagle(2000), "The Statistics of Embankment Dam

Failures and Accidents", Can. Geotech. J. Vol. 37

7. Eero Slunga(2001), "Concept and Bases of Risk Analysis for Dams", Development of Rescue
Actions Based on Dam~Break Flood Analysis

799



