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Abstract

This study aims at the analyze of unsteady downstream flow due to dam failure along dam failure scenario
and applied to Yeoncheon Dam which was collapsed August Ist 1999, using HEC-RAS simulation model.
The boundary conditions of this unsteady flow simulation are that dam failure arrival time could be at 02:45
am. August 1st 1999 and failure duration time could be also 30 minutes. Downstream 19.5 km from dam
site was simulated for unsteady flow analysis in terms of dam failure and non-failure cases. For the parameter
calibration, observed data of Jeonkok station were used and roughness coefficient was applied to simulation
model. The result of the peak discharge difference was 2,696 to 1,745 m*/sec along the downstream between
dam failure and non-failure and also peak elevation of water level showed meanly 0.6m difference. Those
results of these studies show that dam failure scenarios for the unknown failure time and duration were rational
because most results were coincident with observed records. And also those results and procedure could suggest
how and when dam failure ocours and downstream unsteady flow analyzes.
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Table 1. Dimension of Yeoncheon Dam®
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Dam type CFRD Dam crest EL. EL. 53.50 m(Height 22 m)
HWL. EL. 50.0 m (Depth 18.5 m) Gates 7105 mx 113 mx7)
Length 165.6 m Crest width 8.0 m
LWL EL. 45.0 m (Depth 13.5 m) Bed EL. EL. 30.0 m
Capacity 1,300mil. m' Design flood 5,230 m'/s

Fig. 1. Hantan River Basin.
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Table 2. Peak discharges in Hantan River Basin
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River Location Index Peak discharge (m?/sec) Peak time Remark
Hantan R. Yeoncheon Dam Pam 10,324 08/01 05:00
Shincheon Jc. 2 12.502 08/01 04:30
Chatan Jc. )| 13,732 08/01 04:30
Outlet Outlet 14,142 08/01 04:30
Yeonpyong R. pocheon lc. 1241 2832 08/01 12:30
Outlet yp-Cr 3,624 08/01 12:30
Shincheon R. Outlet Sin-Cr 2,717 08/01 03:00
Chatan R. Outlet Basinl4 1,263 08/01 045:30
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Fig. 3. HEC-RAS scheme in Hantan River.
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Fig. 4. Dam inflow condition.

Fig. 6. Chatan River inflow condition.
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Fig. 8. Observed data vs. calculated data at Jeonkok station(7/31 12:00~8/2 23:30).
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Fig. 9. Observed data vs. calculated data at Jeonkok station(8/1 00:00~8/1 23:30).
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Table 3. Observed data vs. calculated data at Jeonkok station
Time Dam site(m®/sec + m) Jeonkok station site(EL.m « m - m*/sec)
Cal. Time| M/D H M Q W.L. Obs. W.L. | Cal. W.L. | Difference Q
13.0 8/1 1 00 5007.3 49.85 31.37 28.14 32 5443.9
13.5 1 30 5583.8 29.25 6395.8
14.0 2 00 6134.8 33.18 30.24 29 7398.9
14.5 2 30 6912.2 31.08 8285.7
15.0 3 00 8118.2 3l 33.18 31.93 13 9255.1
15.5 3 30 0 114845 | 5426 33.21 11153.2
16.0 4 00 10890.4 53.49 34.87 34.61 03 | 1851
16.5 4 30 10619.4 53.14 35 02 7 12804.7
17.0 5 00 10493 4 52.98 3470 | 3567 -0.4 12647.7
17.5 5 30 10396.5 52.86 » 34.99 124559
18.0 6 00 10277.3 52.71 3489 0.1 12285.7
18.5 6 30 10119.6 52.50 34.79 12142.2
19.0 7 00 99134 52.25 34.28 34.68 -0.4 12014.6
19.5 7 30 9674.7 51.94 3458 11856.7
20.0 8 00 9475.9 51.69 34.18 34.47 -0.3 11757.1
20.5 8 30 9385.9 51.58 34.40 11698.2
21.0 9 00 9383.6 51.58 34.60 34.36 0.2 11696.1
21.5 9 30 9393.3 51.59 34.36 11738.2
22.0 10 00 9363.8 51.55 34.60 34.38 0.2 11798.1
22.5 10 30 9293.0 51.47 34.40 11825.4
23.0 11 00 9219.1 51.37 34,58 3437 0.2 117799
23.5 11 30 9189.7 51.34 34.30 11662.6
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Fig. 10. Discharge hydrograph at dam site and Jeonkok station.
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Table 4. Dam failure process and hydrograph change at Y.C. dam and JK. station

Calculation Time Dam Site(EL.m - m*/sec) |JK. Station(EL.m - n¥’/sec) Remark

Cal. Time) M/D | H. | M. W.L. Q W.L. Q
12.000 | 871 0 | 00 47.70 3,821.9 25.95 3,629.3
12.250 0 |15 48.20 4,128.3 26.29 3,918.7 Coffer facility overflow start
14.750 2 | 45 54.45 6,892.2 31.40 8,660.6 Dam failure start
14.770 2 | 46 54.50 6,912.2 3140 8,660.6
15.106 3 |06 55 | 3203 9,391.7 Peak discharge arrival
15.250 3115 54.89 12,054.8 32.76 10,276.8 Dam failure finish
15.500 3 30 54.26 11,484.5 3321 11,153.2
16.000 4 | 00 53.49 10,890.4 34.61 | Peak discharge at Jeonkok station
17.000 5 | 00 52.98 10,493.4 12,647.7 | Peak water level at Jeonkok station
17.500 5 | 30 52.86 10,396.5 34.99 12,455.9
18.000 6 | 00 52.71 10,277.3 34.89 12,285.7 Falling limb at Jeonkok station
19.000 7 | 00 52.25 9,913.4 34.68 12,014.6
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Fig. 11. Peak discharge at 5 km downstream.
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Fig. 18. Peak elevation at outlet.
6.3 &

B AFelAe 19999 79 31U RE 8Y 3¢9
AF 3G A N AAE K99 FEARE o
838t | By FAANNDLE oo =ojH
H BN AEADTE FY BAZDE 3R
29 dES AR L8 53 AFE A
st AFeARY #AF V)5S VLR dHy
I 29 g 8F FAF A4S AAEAT dHE
o3 AZF 4 2 E 98t 84 14 01:00%H
04:007}7) 302 102 QXA 93 AHE 43
st AXMY sRTel e AFAHY F9¢ 4l
Wt 7 AR & A 243 dohds 8Y
19 02:459) BAG Ao 2 ZoHAn AT A&
AlZto] 300z FARHHJT AL sFAHE
59 #4 e st AFE AJF 19.5 km 3
o thate] HEC-RAS 2 ¥ & o] &3] A F 34
A7, 3 537 dojd Aok ¥ 3yt dojrhA
Eg A+E vustd s o AT T4 Aol
F A 3HF 26963 cmsollX FEF {FET7HA
1,745.8 cms®] Aol b3 A fFHol| AX w4y
ot 3R E IAYL5F Fashe AFo] vE
gon AF £9 Aole AFHT oF 0.6 mE 29
HAoh =3 9 93 o & JF F4F Ay A
ZH2 9F 2A|7F 308 ~3A 7 AEQ] AolE Holx
AN vl AFFY ZholA ¥ B3 {579
et 3 39 FHlojy Fuse] dE FHly
g = de A AF2 Asto sRI 3
TS ARY F e wEolgt & § A o)y F



RHEAE 3990 2 9 B 99 AR A&
a9 AU ed e F59 B4 Bes o
T Ashe 2SR ARFeE ¥ B P
o2 gRE ANHe AHE AFHE Hoz ¥
H¥glom o] M e Fajel wAZo BEAA
ol WASE W e Aeol BT £ AL A

olt.

&

$n2Y

1) Ritter A., 1892, Die Fortpflanzung der Wasserwallen,
Zeitschift Des Vereines Deutscher Ingenieure, 33-36.

2) Dressler R. F., 1954, Comparison of and Experiments
for The Hydraulic Dam-Break Wave, Publ. No.38,
International Association of Scientific Hydrology.

3) Whitham G. B., 1955, The Effects of Hydraulic
Resistance in The Dam-Break Problem, Pro. of Royal
Sciety of London, Series A, 227.

4) Sakkas I. G., Strelkoff T., 1973, Dam-break flood in
a prismatic dry channel. J. of Hyd, Div., ASCE,
99(12).

5) Katopodes N. D., Strelkoff T., 1978, Computing
Two-Dimensionnal Dam-Break Flood Wave, J. Hydr.,

AT B A% RO ke ahe F e $8F 4 9 eSS 971305

ASCE, 109(9).

6) A<=, 2003, 954 DAMBRKE o] &8 3%
k] %—rﬁir FIFEA, A =T, EET Y,
A7V, ¢4

7y TEE, 2004, H F Ao oJF SHY FAF 55
o] £E18 GFUE, ALY =E, EXZ o),

o) i, %

8) A4 2006, 19999 AHASFHDAL(AAD)E
2 Qg FHAJNRAL ZEHYIA, AN
AP A4, 20-55.

9) olFH, 1991, ‘?}%aﬂ o 34 A% 74
FrEA3N #%, FEAAAT

10) B, 1986, FH | o] B& T3 oF =

ol M, A =8, EEFE, gA e,
A&

11) o] 7)<, 1988, & uj3jo] w2 F3A FFFAS
A9 wri AL = %%’5}4, BEE,
o .

12) w3, 2002, A7} 313 718 A 8, 55-90.

13) gk 183, 2005, SR AA 7S

14) Haestad Methods Solution Center, 2003, Floodplian
modeling using HEC-RAS, Haestad, 15-20.

15) HFEEE3], 2000, dWE2FHEHAL oz ¢
& Fasdd R gegRAL A9, 1354158,



