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A AFA F Fulels 71w AF, vk B9, del 5 el 71 w1 gREaTt
SdE T Utk A AFA] fole] WAL 2ga] e BlAgS Hadstel AunEan B4l
AGE 2R Ak A571ddle] BT 1002 etk did oje) 959 9 B
T AL D AEE A S5 55 APsh] 218 19695 E 2007 A7EA] R ddlel A #5
H 7VIAEE AFESEY] B4 A <HE 1> <HE 2>9F Zuh

<X 1> Monthly and annual mean rainfall of Jinju Weather Station
(Unit = mm)
Monthly mean rainfall Annual mean
Jan | Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct | Nov | Dec rainfall
311 | 444 | 705 | 133.1 | 137.2 | 210.8 | 304.4 | 302.7 | 166.5 | 50.9 | 443 | 21.0 1,517.0
<X 2> Rainfall characteristics of Jinju Weather Station
Series Duration Rainfall(mm) Date
1 hour 80.0 1970. 8. 7
1 day 264.0 1981. 9. 3
Maximum 2 days 309.0 1981.9. 3
3 days 3155 1978. 6. 20
1 month 760.1 2002. 8.
1 year 2192.7 1989.
Minimum 1 year 784.9 1994,
2) EEZTY A
<HE 3> Point probability rainfall at the Jinju Weather Station
(Unit = mm)

Return Period Duration(hrs)

(yrs) 1 2 3 4 6 9 12 15 18 24

20 70.2 105.7 122.8 142.3 173.3 206.2 225.2 2371.7 250.8 270.6
30 74.8 112.8 131.2 152.2 185.7 220.9 241 1 254.2 268.3 289.2
50 80.5 121.7 141.6 164.5 201.2 239.3 260.9 2748 290.2 3124
80 85.8 129.9 151.1 175.9 215.4 256.1 279.0 293.7 310.2 333.6
100 88.2 133.8 155.6 181.2 222.1 264.1 287.5 302.6 319.7 343.7
200 95.9 145.7 169.7 197.8 242.9 288.8 314.1 330.3 349.1 374.9
500 106.1 161.5 188.2 219.7 270.4 321.4 349.2 366.9 387.8 416.0

[l

g ol SYek MEW FETe AR/ FSAR69~007) S FEFY Y 22



164 st=fDI&el=8 K72 H1& 2011. 2

13191 FARD2006S ©]-&3Fo] AHg3k3i

FARD20069 93t &E7-9-%F 2HdS 13 283 SEFEL = Gumbel ¥, Generalized extreme

1l -1
value &2, Generalized pareto T3 & % 137] S&ExoH ol x| W A7)k &7
TS AHgskal x 2 % PPCC 59 A= A4S AAenk 1 A7 HHEEZ Gumbel #3X7F
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<X 4> PMP by watershed area and duration

(Unit = mm)
Area Duration(hrs)
(k) 1 2 6 12 24 48 72
25 179.6 300.5 542.5 7771 1,074.8 1,174.9 1,242.2
100 148.1 261.1 488.3 714.3 1,011.5 1,105.7 1,182.8
200 135.7 239.0 464.2 680.3 977.4 1,064.5 1,149.2
1,000 109.2 199.9 392.1 589.2 892.9 981.5 1,084.7
2,000 94.3 178.2 358.4 524.1 840.5 939.1 1,051.2
10,000 52.5 102.3 2258 352.2 620.9 745.7 828.2
20,000 32.0 66.5 1735 264.8 519.3 655.0 7411
1,400
1,200
1,000
E
E a0
2 wor
:
oo
oo
o
o 10 2 30 40 50 (o) 70 80

Duration(hr)
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<& 2> Dimensionless cumulative curve of third—quartile storm
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<X 6> Geometrical characteristics and concentration time according to sub-basins

Geometrical characteristics Concentration
oz A K Height difference(m) sz time(hr)
(ki) (km) (m/km)

R-U 28.26 10.63 176.94 16.65 1.98

R-1 411 4.02 225.45 56.14 0.59

R-2 9.83 5.10 52.76 10.34 1.35
st F2F S YA 7P vt W2 ASl ok Aoy, o= VIR AEAkE
ot fEARe] BAANZRE 4SS 5 Y] kol B AFeA s F9e EX|o]8AdHE o] &3t

SCSHS 4833t

SCSHoNA AMH= A xTE s flBliAe EYEet EX|ol&xE T3kl ol&
afeidz pRelelF Btk olF flakE oo AA D Afoldl O FAsE Bzl B
a3 AL o] 54 ] L ANES YA AR 1o 25,000 $512] =005 F 1
o8 FE% AANLLS AT <E 7> ArcGIS 902 o] §3te] HE 2fPE §EIAA
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<X 7> Curve number of sub—basins

. Curve number
Slonei AMCI] AMC=II
R-U 810 %0
R-1 76.1 88
R-2 795 90

<X 8> Design floods for sub—basins at downstream of reservoir

(Unit : m/s)
s Return period(yrs)
Slonei 20 30 50 80 100 200
GR-1 89 % 106 115 119 131
GR-2 157 169 185 199 206 007

=S|

Soll Ve vieh

A%A) B AT AA AR FASE PUFe) F4ATE <
A

o] 7H9-A &7 6117 A 1,281 m/sE VRS

<X 9> Estimation of PMF

em Duration(hrs)
1 2 3 4 6 9 12 15 18 24
PMP(mm) 178 299 355 424 540 683 774 879 947 1,072
PME(m'/s) 668 1,107 1,190 1,266 1,281 1,201 1,067 993 903 778

3. X=X Su| =2
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<X 10> Simulation of reservoir failure

Breach average width (Bm) Breach duration(hr) Peak flood (m'/s)

0.1 1,508

I H, 0.2 1,517
0.3 1,520

( B,=12.7m) 0.4 1,516
0.5 1,463

0.1 3,374

2x H, 0.2 3,172
0.3 3,001

( B,=25.5m) 0.4 2,846
0.5 2,669

0.1 7,329

3% H, 0.2 6,395
0.3 5,849

( B,=38.2m) 0.4 5,345
0.5 4,942

# Hd © Dam height, B Bottom width of section on dam failure

Hdzol(Hdel we HE-7] HdEr=; Victor 5(1988)2 7]E9]
Ak, Aezdd AFHrEd 2 deopAFEy AraEd WARE ol&sie] v HE F
2Hd-04hr =& F 157K S¥98s% & daEges A48tk PMF €R/ S0 wE
o

2Hd-0.4hr Z7A0l] 3t FrEFEa4S ZAe A4S <y 3>3 2t

-

3,000
‘ — Peak lood (Oo=2,846m/s

Tirme(hr)

<22 3> Hydrograph after dam failure(2Hd-0.4hr)

3) XM=A| SRR E4E4
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<E 11> Simulation according to PMF(2Hd-0.4hr) using the DAMBRK

b Peak Bottom Fezi Beginning Flood Peak Flood
- from ] Flood
Condition Discharge Level Wave Level
B (m'/s) (El.m) = Occurrence Time Occurrence Time
(km) (El. m)
0.40 2,773.0 34.05 42.80 1min 25min
2.00 2,535.0 21.45 27.67 Bmin 34min
3.20 2,406.0 13.25 18.33 24min 43min
2Ha-0.4nr 3.60 2,361.0 11.75 16.50 30min 47min
4.20 2,215.0 8.85 14.67 36min 54min
6.00 1,797.0 -0.80 8.07 60min 86min
)
T
;
:
L
Time(hr)
<8 4> Hydrograph of control point by the failure condition
140.0 (o]
—o— Concentration time
—— Peak flood level
>_o_Q_‘O_OHO\O_‘O\°\°\0\—-—Stream bottomn Elevation|
110.0 Dam 1 1
O.4km
’E 1.0km
g soo0 r > Okm 3.2km 12 .
8 i
0 73
E 50.0 14 3 Y g
[
20.0 1 4
—10.0 5
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Distance(km)
<& 5> Longitudinal section of control point by the failure condition
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B3 24 2Hd-04417Fe] ®o] A2 Ayrd PMFlA & B3] 358 2846m/s0] 1L, AFA=
HH 72 FoX88 342 04km, 20km, 36km 2 6km A HolA 2+ 2,846mY/sE.T} 2.6%,
10.9%, 17.0% = 369%2] #4astth. Hg490E 04km, 2.0km, 36km 2 6km A HolA ZHzt EL
42.80m, El 27.67m, El. 1650m 3 El. 807m= YeRyith #1859 EEA7RS 0.4km, 2.0km, 3.6km
2 6km A7 ZZF 5%, 34%, 475 2 86E- o2 LlE:

Eg ¥ ] I S @Azl met abRAl el miAE @ AbolE EAE] flste] &
xR ST HAagks YeEhs 1Hd-05A7H 59353 Hdizks JehlE 3HA-0.14]
e ARk sRAYel vebd 4 Sl HuigRat Hudae WskEs vk HES o
12>, <19 6> 2 <19 7> 2k

<X 12> Simulation based on PMF using the DAMBRK

Distance 1Hd-0.5hr 2Hd-0.4hr 3Hd-0.1hr
from Peak Peak Peak Peak Peak Peak
Dam Discharge Level Discharge Level Discharge Level
(km) (m'/s) (B. m) (m'/s) (B. m) (m'/s) (B. m)
0.40 1,453.0 4.4 2,773.0 42.80 6,899.0 45.15
2.00 1,413.0 26.84 2,535.0 27.67 5,310.0 28.96
3.20 1,397.0 17.76 2,406.0 18.33 4,713.0 19.17
3.60 1,391.0 16.02 2,361.0 16.50 4,434.0 17.12
4.20 1,368.0 14.21 2,215.0 14.67 4,029.0 15.27
6.00 1,251.0 7.93 1,797.0 8.07 2,554.0 8.58
8,000
—— 1H-0.5hr
7,000 r —=— 2H3-0.4hr
—— 3H3-0.1hr
@ 600
€
\g 5000 [
2w |
T
g 300 -
T oo | -\‘\‘\a——-\.’\‘
*~—o- * g * °
1,00 R
0
00 1.0 20 30 4.0 50 60 70
Distance(km

<% 6> Distance-Flood discharge by the failure condition
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3 —

—e— 1H3-0.5hr

25 —=— 2H3-0.4hr

—a— 3H3-0.1hr
2
E 1.5
g 1
% 0.5

_g O = = = = = L
E —-0.5
T —1
—1.5
—2
0.0 1.0 20 3.0 4.0 50 6.0 7.0
Distance(km)

<38 7> Difference of peak flood level by the failure condition
AAe) BARF 20 e FolA Aiel Tyl AAE [HA-0547 HAe ol
A% 3HA-01A17 el whE AeA] sHF-o] 87 A 23, Mt 04km A3 oAM= 1HA-05417F] &
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Flood Analysis of Downstream Area from Dam Using DAMBRK Model

Hyun Soo Choi, Seung Jin Maeng, Byeoung Jun Kim

In this study, the inundation in the downstream area of the reservoir based on the
assumption of the destruction of a reservoir as a representative hydraulic structure was analyzed
using the DAMBRK model. With the assumption that PMF and the flood discharge resulting from
a dam breach flow in from the reservoir upstream, the flood discharge flowing in from
upstream was estimated to reach 1,281m'/s for the 6 hours duration of rainfall and the
maximum flood discharge resulting from the dam breach was 2,846m’/s under breach
conditions, which was 2Hd—0.4 hr. Based on these conditions, a simulation of reservoir failure
was conducted in this study. In the analysis of the degree of influence of the flood on the
downstream area, the time that took the first flood to reach the downstream area located 3.2
km from the reservoir was 24 min, and approximately 1 hour for that located 6.0 km from the
reservoir. For the estimation of the reservoir failure outflow hydrograph, the breach flood
discharge was estimated under 15 conditions, with 0.1-0.5 hr breach duration variation and
within dam height scope of 1~3Hd. As a result of this estimation, the maximum flood
discharge was within the 3Hd-0.1 hr range and the minimum was within the 1Hd—0.5 hr range.
The analysis of the flood in the downstream area of a reservoir revealed that from the reservoir
to the downstream area, the increase in the flood discharge and level was reduced. It can thus
be concluded that this result is due to the ease of geographic gratitude, the water—containing
section expansion in accordance with the development of the plain and the pooling effect in
midstream regions. In this research, the height of the dam, ranging from maximum to
minimum, was applied. The height of the dam, however, differs at various points, and where a
breach will occur in the whole dam cannot be precisely determined. Therefore, from the
viewpoint of the mean height of a dam, under the aforementioned 15 conditions, it is
reasonable to exclude the conditions of the mean width of the breach (Bm)-1Hd which the
height of the dam breach section appears to be below one-third, and to apply the conditions
of mean width of the breach (Bm)-2Hd, 3Hd which the height of the dam breach section
appears to be above two-thirds.
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