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Abstract

The object of this study is the safety insurance of the dam to provide for the extraordinary flood. The
safety insurance of the reservoir was taken by the preparatory discharge using the temporary division tunnel
used during the reservoir construction. In this study, the Sungju reservoir was simulated. The existing discharge
facilities of the intake tower of the Sungju reservoir could nat have influence on the flood control. When
the Sungju reservoir operated to begin preparatory discharge for 48 hrs by the temporary diversion tunnel
that have discharge of an 20-years frequency, the water level was lowered about 20 cm. When the Sungju
reservoir operated to begin the continuous discharge after the preparatory discharge, the water level was lowered
over 1m but the downstream at risk was caused by the resulted. If it is possible to operate to begin the prepar-
atory discharge of the reservoir for 24 hrs by the temporary diversion tunnel, that will improve the flood
control faculty of the reservoir without other hydraulic structure and safety of the Sungju reservoir will be
higher.

Key Wonds : Reservoir, Temporary division tunnel, Extraordinary flood

LM B ol Aol o8] PRI A WA FAl7}

] AR S A HEE A 44§ 9

FHof IS A MFFTE A FFH oo 7] grd Swe g $go] P &
A7t wEEE 2 ARs 4 AAL AE A0 yjge) guofor & Aolty. Aol WA 20023

E}“ %‘3}"1’ rél_,,} %o ‘:Hﬂ'—l— T%I‘F‘}—%/] 73*?”’5‘ _152. Zl’-‘?‘ala -?—}\]- j_{—q_l__ 2()031,:101} HLA§§1— EH an]’
___i_l A} iF 1.2 0o

Corresponding Author : Ki-Bum Park, Department of Con- 200639} ZAE HAFEF SHEE Ao

struction Information Andong Science College, Andong 760- 279} ATy FrtEs Sako] u-$ ¥ sl

820, Korea

Phone: +82-53-321-1517 doji} ol © o) vidolweldn BRI

E-mail: pkb5032@naver.com



734 w9y -

e gle AAolth a2y W3 2L FREY R
Zolvt tido] tRFo] B3t vl gm FAHS
8783 glof FRE vitS Y3 E 4R
< 9.

53 ¥48AFA} 2ol 2 71 B3 AFEA
o] & A%l ddFHog FolA 27NN Hu3
o ol Ui PR E =Y F UE Wt 9
o] A3l dasith gREy FPEAFAE A
AFA ZhlFEES 0488k Boto] FALS} &4
g o2 AMGATIT Wol 3 s HYAA
AHES 3R e Ao diRFolth. A Hoew &
FFS WAANTE EA A= FhulFE o)
A FFE P AA E3 71F A0 TL FHE
Y3 Fo] FEEHA 47 FFI} ol FAA &
= FEoAMe AR SN 1 A4 T
B&A0) T3] HEV} o] Folx AlAuFAAR
A AHE3t ZgFolgtn F4olel WA or A
FHEN =30 E Aol

AR F547] 4382 Surcharge W],
AgHa9] WA, duF WA o2 gy, o
% Surcharge ¥2]-2 o]n] X ® AR 2slo
AQHoZ F4E W= AL I4xP S
o] A3k ul, A THEA Wol R o) T4
4 A FALA S Hsta oy 1 A T4
2] A gp LA o]F=7]8) FA] BEE AFR)
THE A7 Aol ddFoz oy o|¢g
F& Frted deS 41 A o) EA
g 237 A8l 5 AR £E gy
2 93 Weto] AAIE Ao, o] Wehs A
3 AP AEE A Xol PR Go] WA
3 don, F4vhs 183y AFAE L9
A% ol5#y Y 9ol madh AVe A T4z
A EAE 34 ALY o5, 424 &

ANE AL AHHAG o] T2 IR E 95}
o dFH JMYFE T EHE NG
H, A¢ 5V £%359 dutie avs HES
At £ 4 5L A5NS4 Tl me}
AuFE S5t 47 2WEFL S gu

71 - A7)

lo

F71% AgA Gt st d4sA
392 55715 AR 96 o] duuH
g Trzxd E9E FAESQEY W e B
9] 7|27} He AARYRA o AR F
2 5ang HEIFAT

2 AFE THEAFAY T57] &FolA] o)
Zae] B oz Q3 FHEAFRA Y BN F
Fz2A§Fo] FEFad FAdd YR 7
g ROl g3 dojute BsE WA A%
A FAL ARERE ZHleEHES HOE o] 83t
AR RAIAR o] &3ty FFWFFE ALAT
H, 3R Y@d oE Hdi4HE ATATI A
Zhl g B dé] ©H A o] el AbA HbRol e
TrxA 588 FESY vYLAFAY <A
FH9) 37 F4YE Aissle H 1 3
=

tq’
%

i

P

4 2

£ 2

2. 8=9

B A7dd 792 d5de 33T AFE
47-8-2] 87 Wl S E ], 57 128°05 ' -128°25
5-9] 35°45 7 -36°00 " Atolofl $1x)8tH HFF G
BAF rrd AR AXS AFAEA B
= A5 7MW S48 98k ok 79
HA L 149.60 kool o} el AHR-9 9] A= Fig. 17
2t

AFde 987 NS F5Ho2 Agd AL
dozA RuFoz JB449 FFY 5H #A
£59 g1 9 F5E2AEL Z2Foz ALdEAT
AFEEe FFF AF 7k #9 14,960 haol A
2= FYL FEIA A AFT I ddi9
U= 71EFEAAE T 180 has} &
QA 2,980 hadl] tfte] F3ta F44] S
B4 (Y 800 m/s)0.2 A3t wiR|A1Z)
oz A FE Y 9457 AXNd Y A5 7
&9 Al FRE £ e olH] %1, &
FUE G839 &5 FAx JMEEd, = JF
T3 1YY YFEF Tl b Bo2N
57 &4doz &5 ok a2y o)y E
TEE R 5 UE 2UE 23 JoHME

g|Al o] mriste 7bEH S48 de AdY

A

T
=
2



N
=
¥
R
e
o
S,
op
s
2
>,
ook
A
=
i)
20
g
dg
fz
2
I )
%
e
‘.ﬂ

Fig. 1. Study area.
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Table 1. Basin classifications
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Characteristics Basins B 2B 3B 4B 5B 6B
Area(km?) 38.49 29.05 26.01 16.11 24.75 12.26
Basin slope 0.2325 0.2803 0.3334 0.1996 0.2753 0.2175

Basin length(km) 8.11 7.55 5.41 6.41 6.70 6.01
Stream flow length(km) 10.15 8.89 7.42 7.88 11.24 7.08
Stream flow slope 0.0885 0.0906 0.0931 0.0662 0.0594 0.0919
Stream length(km) 7.13 5.85 5.52 4.78 7.62 427
Stream slope 0.0460 0.0327 0.0118 0.0173 0.0143 0.0229

Table 2. Parameter results

Basin| Time of Concentrations | Storage CoefTicients
1B 1.0 0.82
2B 0.9 0.83
3B 0.77 0.61
4B 0.92 0.82
5B 0.848 1.24
6B 0.75 0.68
Reach Muskingum K Muskingum x
IR 2.79 0.2
2R 2.65 0.2
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Table 3. Preliminary outflow conditions
o Preliminary Outflow Initial Level Final Level
QOutflow Conditions outflow time (hr) (m3/5) (EL. m) (EL. m)
. 24 (Case 1) 182.09
Spiliway-+Intake Outflow 28 (Case 2) 8.09 18172
Spillway+Temporary 24 (Case 3) 485.70 181.12
Division Tunnel 48 (Case 4) ’ 180.76
Spillway+Temporary 24 (Case 5) 242.85 181.61
Division Tunnel(50%) 48 (Case 6) ’ 182.40 181.26
Spillway+Temporary A (CaseT) | 148.08 ' 181.41
Division Tunnel(70%) 48 (Caee 8) ) 181.06
Spillway+Temporary 24 (Case 9) 500.93 196.90
Division Tunnel(120%) 48 (Case 10) ' 180.56
Spiltway+Temporary | 24 (Case 11 736.64 180.60
Division Tunnel(150%) | 48 (Case 12) ' ] 180.26
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Table 4. Results of frequency inflow
Frequency 100 yr 200 yr 500 yr 1000 yr 1500 yr
Inflow (m"/s) 821.71 919.16 1,048.65 1,147.2 1,205.07
Maximum Qutflow (m%/s) 562.72 642.78 725.51 825.75 869.37
Maximum Level (EL.m) 186.73 187.09 187.53 187.91 188.09

Table 5. Results of preliminary outflow operation(F=100yr)

Only Preliminary Outflow Preliminary Outflow Continue

Outflow Condition Classifications Max. Outflow Max. Level | Max. Outflow | Max. Level
(m*/s) (EL. m) (m’/s) (EL. m)
, Case 1 552,41 186.69 560.50 186.59
Spiltway+ntake Outflow Case 2 533.10 186.61 541.19 186.52
Spillway+Temporary Case 3 502.15 186.47 987.85 185.54
Division Tunnel Case 4 491.55 186.42 977.25 185.48
Spillway+Temporary Case 5 526.91 186.58 769.76 186.08
Division Tunnel(50%) Case 6 507.65 186.50 750.50 186.01
Spillway+Temporary Case 7 516.11 186.54 856.10 185.87
Division Tunnel(70%) Case 8 499.54 186.46 839.53 185.79
Spillway+Temporary Case 9 495.37 186.44 1078.21 185.32
Division Tunnel(120%) Case 10 485.43 186.38 1068.27 185.26
Spillway+Temporary Case 11 486.73 186.39 1215.28 185.00
Division Tunnel(150%) Case 12 475.02 186.32 1203.57 184.92
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Table 6. Results of preliminary outflow operation(F=200yr)

Only Preliminary Outflow Preliminary Outflow Continue

Outflow Condition Classifications | Max. OQutflow | Max. Level | Max. Qutflow | Max. Level
(m’/s) (EL. m) (m’/s) (EL. m)
. Case 1 637.41 187.06 645.50 186.91
Spillway tntake Outllow Case 2 629.13 187,01 637.22 186.86
Spillway+Temporary Case 3 602.99 186.90 1088.69 185.91
Division Tunnel Case 4 584.26 186.82 1069.96 185.85
Spillway+Temporary Case 5 625.80 186.99 868.65 186.43
Division Tunnel(50%) Case 6 609.80 186.93 852.65 186.37
Spillway+Temporary Case 7 617.00 186.96 956.99 186.22
Division Tunnel(70%) Case 8 599.32 186.88 939.31 186.16
Spillway+Temporary Case 9 591.58 186.85 1174.42 185.70
Division Tunnel(120%) Case 10 573.48 186.78 1156.32 185.63
Spillway-+Temporary Case 11 575.85 186.79 1304.40 185.38
Division Tunnel(150%) Case 12 555.64 186.70 1284.19 185.31

Table 7. Results of preliminary outflow operation(F=500yr)

Outflow Condition

Only Preliminary Outflow

Preliminary Qutflow Continue

Classifications Max. Qutflow | Max. Level | Max. Quttlow Max. Level
(m’/s) (EL. m) (m’/s) (EL. m)
. Case 1 714.38 187.49 72247 187.39
Spillway+ntake Outflow Case 2 706.16 187.44 714.25 18733
Spillway+Temporary Case 3 692.35 187.37 1178.05 186.42
Division Tunnel Case 4 681.49 187.31 1167.19 186.35
Spillway+Temporary Case 5 703.76 187.43 946.61 186.91
Division Tunnel(50%) Case 6 695.61 187.38 938.46 186.86
Spillway+Temporary Case 7 699.11 187.40 1039.10 186.72
Division Tunnel(70%) Case 8 690.71 187.36 1030.70 186.66
Spillway+Temporary Case 9 686.52 187.33 1269.36 186.21
Division Tunnel(120%) Case 10 673.65 187.36 1256.49 186.12
Spillway+Temporary Case 11 675.22 187.27 1403.77 185.87
Division Tunnel(150%) Case 12 661.94 187.20 1390.49 185.79

Table 8. Results of preliminary outflow operation(F=1000yr)

Only Preliminary Outflow

Preliminary Outflow Continue

Outflow Condition Classifications | Max. Qutflow Max. Level Max. Outflow | Max. Level
(m’fs) (EL. m) (m’ls) (EL. m)
. Case 1 815.62 187.87 823.71 187.71
Spillwayntake Outflow Case 2 801.30 187.82 809.39 187.67
Spillway+Temporary Case 3 776.04 187.72 1261.74 186.76
Division Tunnel Case 4 762.00 187.67 1247.70 186.72
Spillway+Temporary Case 5 796.76 187.80 1039.61 187.25
Division Tunnel(50%) Case 6 781.74 187.74 1024.59 187.20
Spillway+Temporary Case 7 788.37 187.77 1128.36 187.06
Division Tunnel(70%) Case 8 773.45 187.71 1113.44 187.01
Spillway+Temporary Case 9 767.53 187.69 1350.37 186.57
Division Tunnel(120%) Case 10 752.0 187.64 1335.74 186.52
Spillway+Temporary Case 11 754.81 187.64 1483.36 186.27
Division Tunnel{150%) Case 12 736.51 187.58 1465.06 186.20
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Table 9. Results of preliminary outflow operation(F=1500 yr)

w7y - A2

Only Preliminary Outflow Preliminary Outflow Continue

Outflow Condition Classifications | Max. Qutflow | Max. Level | Max. Qutflow | Max. Level
(m*/s) (EL. m) (m’/s) (EL. m)
. Case 1 864.28 188.07 872.37 187.90
Spillway+intake Outflow Case 2 85536 188.02 863.45 187.85
Spillway+Temporary Case 3 832.52 187.93 1318.22 186.95
Division Tunnel Case 4 817.23 187.88 1302.93 186.90
Spillway+Temporary Case 5 852.46 188.01 1095.31 187.44
Division Tunnel(50%) Case 6 838.71 187.96 1081.56 187.39
Spillway+Temporary Case 7 845.19 187.98 1185.18 187.24
Division Tunnel(70%;) Case 8 829.43 187.92 1169.42 187.19
Spillway+Temporary Case 9 822.90 187.90 1405.74 186.75
Division Tunnel(120%) Case 10 809.17 187.85 1392.01 186.70
Spillway+Temporary Case 11 810.84 187.85 1539.45 186.45
Division Tunnel(150%) Case 12 796.96 187.80 1525.51 186.41

Table 10. Comparison of outflow results (Units : m’/s)

Plan | Classifications Only Preliminary Qutflow Preliminary Outflow Continue

T=100 | T=200 | T=500 | T=1,000,T=1,500{ T=100 | T=200 | T=500 |T=1,000] T=1,500

Case 1 55241 | 637.41 | 71438 | 815.62 | 864.28 | 560.50 | 64550 | 722.47 | 823.71 | 872.37

Case 2 533.10 | 629.13 | 706.16 | 801.30 | 855.36 | 541.19 | 637.22 | 714.25 | 809.39 | 863.45

Case 3 502.15 | 602.99 | 692.35 | 776.04 | 832.52 | 987.85 | 1088.69 | 1178.05 [ 1261.74 | 1318.22

Case 4 491.55 | 584.26 | 681.49 | 762.00 | 817.23 | 977.25 {1069.96 | 1167.19 | 1247.70 | 1302.93

Case 5 52691 | 625.80 | 703.76 | 796.76 | 852.46 | 769.76 | 868.65 | 946.61 | 1039.61 | 1095.31

800 Case 6 507.65 | 609.80 | 695.61 | 781.74 | 838.71 | 750.50 | 852.65 | 938.46 |1024.59 | 1081.56
Case 7 516.11 | 617.00 | 699.11 | 788.37 | 845.19 | 856.10 | 956.99 | 1039.10 | 1128.36 | 1185.18

Case § 499.54 | 599.32 | 690.71 | 773.45 | 829.43 | 839.53 | 939.31 |1030.70 | 1113.44 | 1169.42

Case 9 495.37 | 591.58 | 686.52 | 767.53 | 822.90 {1078.21 | 1174.42 | 1269.36 | 1350.37 | 1405.74

Case 10 48543 | 57348 | 673.65 | 752.0 | 809.17 | 1068.27 | 1156.32 | 1256.49 | 1335.74 | 1392.01

Case 11 486.73 | 575.85 | 675.22 | 754.81 | 810.84 | 1215.28 | 1304.40 | 1403.77 | 1483.36 | 1539.45

Case 12 475.02 | 555.64 | 661.94 | 736.51 | 796.96 |1203.57 | 1284.19 | 1396.49 | 1465.06 | 1525.51
Table 11. Comparison of flood level results (Units : El. m)

. . Only Preliminary Outflow Preliminary Outflow Continue

Plan | Classifications 3235672360 [ T-500 [T-1,000[ T=1.500] T_100 | T=200 | =500 | T=1,000] T-1,500
Case 1 186.69 | 187.06 | 187.49 | 187.87 | 188.07 | 186.59 | 186.91 | 187.39 | 187.71 | 187.90

Case 2 186.61 | 187.01 | 187.44 | 187.82 | 188.02 | 186.52 | 186.86 | 187.33 | 187.67 | 187.85

Case 3 186.47 | 186.90 | 187.37 | 187.72 | 187.93 | 185.54 | 18591 | 186.42 | 186.76 | 186.95

Case 4 186.42 | 186.82 | 187.31 | 187.67 | 187.88 | 185.48 | 185.85 | 186.35 | 186.72 | 186.90

Case 5 186.58 | 186.99 | 187.43 | 187.80 | 188.01 | 186.08 | 186.43 | 186.91 | 187.25 | 187.44

187.9 Case 6 186.50 | 186.93 | 187.38 | 187.74 | 187.96 | 186.01 | 186.37 | 186.86 | 187.20 | 187.39
Case 7 186.54 | 186.96 | 187.40 | 187.77 | 187.98 | 185.87 | 186.22 | 186.72 | 187.06 | 187.24

Case 8 186.46 | 186.88 | 187.36 | 187.71 | 187.92 | 185.79 | 186.16 | 186.66 | 187.01 | 187.19

Case 9 186.44 | 186.85 | 187.33 | 187.69 | 187.90 | 185.32 | 185.70 | 186.21 | 186.57 | 186.75

Case 10 186.38 | 186.78 | 187.36 | 187.64 | 187.85 | 18526 | 185.63 | 186.12 | 186.52 | 186.70

Case 11 186.39 | 186.79 | 187.27 | 187.64 | 187.85 | 185.00 | 185.38 | 185.87 | 186.27 | 186.45

Case 12 186.32 | 186.70 | 187.20 | 187.58 | 187.80 | 184.92 | 185.31 | 185.79 | 186.20 | 186.41
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