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Analysis of Hydrograph by Dam Breach Shapes

Ki-Bum Park
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In this study is analysis which dams breach shapes are effect on peak discharge of dam-failure. The dam
breach shapes and failure time are important peak discharge when dam failure. When dam failure times are 1hr,
2hr and 3hr condition for the ECRD and 0.1hr and 0.2hr for the CG and CFRD that breach shapes changed
base length By=1Hd, By=2Hd and By=3Hd. As the results from DAMBRK(Dam Break model) peak discharge
are increase base widths lengthen. As failure time is longer then peak discharge is decrease. So peak discharge
is increase more short of dam failure time. Also peak discharge is increase become larger dam breach shapes.
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Fig. 1. Fill dam breach shapes.

488



st AYE A

o2 W) ¥ wep el 2

AED $ANLE AFAA Ao B 24 gy

g Ze Ao

A714, We | AA S o], Ho = H9 ¥o]°]

b T eIF HaZoh
o Zsé‘*—.°ﬂ mE W 2o 8 Y92 Table 2
o} o de] #aA nejsjol & T8I HFE
= Al AEEE A1 AR 23 A, K,
E oA 9 o] o ufg H{Ae] A Fol C,:
ek -
22. DAMBRK R#o] @23 §53 44ol& c,
DAMBRK R &g o83t 579 FETES .
A& F3t7] Yo &71&7@2; YR H o] 3} «
A7, ¥3Re) e % 20N, B3 K,
» vhete] H3 gol, 27 xale 9, BB} Cs
B4Y7] ALY B9 54, $A-AFF BAT]
g 3}k, I
B Q% By 423 doje) A7t "
Mol 42% Q2 BAET AW Y 5 Yo fsf '
Q=0Q,+Q, @ Q:’:
A71A, Q CHR RS B8 FEH
Qy L BYRE 5 HET

Table 1. Characteristics of dam failure section
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Type of dam Breach ave. width(b ) Breach time (hrs)
Fill (well constructed) H, <b<3H, 05< T<3.0
Fill H, <b<3H, 01< T<05
Concrete (Gravity) b205W T<02
Concrete (Arch) 208 W T<01

Table 2. Principal causes of failure of dams

Type of dam

Cause of failure

Earth dam

Overtopping
Piping
Foundation
Wave action

Gravity dam

Sliding
Overturning
Foundation

Arch dam

Rockslides
Saturation

Excessive loading

from extreme floods

Shear
Overtopping cause washing out of the foundation

* Dam Breach Modeling Technology(V]. P. Singh)pp. 29"
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W Andong Imha Hapchun | Namgang | Milyang | Youngchun | Unmun
Type of dam ECRD ECRD cG CFRD CFRD ECRD ECRD
Dam height(m) 83.0 73.0 96.0 34.0 89.0 42.0 55.0
Total Storage(10’m’) 1,2480 5050 790.0 309.2 736 96.4 1353
PMF Inflow(m’/s) 9913.0 9,362.0 83984.0 14,892.0 3,064.0 2,959.0 7,594.0
Surface area(km’) 60.0 31.0 303 53.0 25 72 7.8
Top of dam length(m) 612.0 515.0 472.0 1,1265 535.0 300.0 407.0
Top of crest width(m) 8.0 10.0 10.0 75 100 10.0 10.0
Upper slope of dam(1V:H) 20 22 0.1 15 14 2.7 2.2
Lower slope of dam(1V:zH) 17 18 0.8 15 14 2.0 1.3
Core slope(1V:zH) 0.18 0.25 - 0.25 0.30 0.20 0.20
Foundation width(m) 200.0 200.0 75.0 135.0 230.0 160.0 138.0

Table 4. Dam breach parameters

Parameters dam | Andong | Imha | Hapchun | Namgang | Milyang |Youngchun|Unmun
Elevation of water surface (EL.m) 16599 | 168.00( 181.00 51.00 21250 162.00 | 511.81
Elevation of bottom of breach(EL.m) 82.99 95.00 83.00 27.00 123.50 12000 | 345.80
Elevation of water when breached(EL.m) | 16659 | 16860 | 181.60 51.60 21310 16260 | 51370
Uncontrolled weir flow(m/s) 1,7740 | 8300, 7600 1,814.0 8619 4833 | 700.0
Turbine discharge(m®/s) 82.0 122.0 119.0 102.0 2.98 100.0 -
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Fig. 3. Andong dam Hydrograph by DAMBRK.
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Fig. 7. Hapchun dam Hydrograph by DAMBRK.
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Fig. 12. Breach Shape of Youngchun dam.
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Table 5. Results of Dam failure discharge by DAMBRK (Units : m/s)
Classifications dam | Andong Imha Hapchun | Namgang | Milyang | Youngchun | Unmun
B | py ™ 553 483 610 170 53| 280 3.7
10 154159 | 108423 &%gg %%th; 1(5;01158 25717 | 42596
1Hd 20 45645 | 98,959 (gf;gé (gﬁfé 1%?%% 0n7 | 311
30 137568 | 90,083 - %fohg% (i(’)(,)% 20004 | 32,017
B | pog—22™ | 1107 977 1220 340 187| 560 733
10 21818 | 145400 ffg}ég% E 2({’71202 %5133 | 5855
2Hd 20 204309 | 125153 1(26,2?{12? (gfégg l(gé%hgé 29173 | 47,116
30 187,889 | 106,580 - 7 | e | 3
Bue | pa 0™ | 1660 | 1460 | 1830 680 1780 840 | 1100
1.0 283917 | 166,193 Z(é)olé‘fé (2815‘53 2(231% 43528 | 7251
3Hd 20 54371 | 135274 Z(%Zégg (fffggg f&?{g& B | 53231
30 226701 | 113929 - (j&hgg 250;{2) 25808 | 39,129
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