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The Effect of Flood Discharge due to Dam Breach
on Downstream Channel
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Abstract

The purpose of this study is to analyze how a downstream channel is affected in case of hypothetical
dam failure. The object of it is Hwacheon dam basin within the basin of North Han river. This study
has analyzed the influence on Pyeonghwa(Peace) dam and Hwacheon dam supposing that the Imnam
dam in North Korea on the upper stream of North Han river is failed hypothetically at the

MFWL(maximum flood water level) by a deluge of rain.

The model applied at the main study is NWS(National Weather Service) FLDWAV(Flood Wave
Routing Model). Dam breach characteristics data are analyzed by making nine hypothetical scenarios on
the basis of other studies on the shape and size of dam breach, time of failure and so on. Expected peak
discharge through the breach is verified to have the propriety in comparison with empirical function
which is developed on the basis of the case of dam breach in the foreign countries and it is observed
that peak discharge is more increasing, as the time of breach gets shorter and the breach width gets
bigger. As a result of main study, even though the Imnam dam is hypothetically failed down, there has
no influence on the Hwacheon dam of the downstream as the extended Pyeonghwa dam on the

downstream controls the volume of discharge properly.
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3yl T4FH Y (Generalized flood routing model)@l "] 714 (National Weather Service : NWS)9]
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Table 1. Principal causes of dam failures (Johnson & Illes, 1976)
Type of dam Cause of failure
Earth Overtopping, Piping, Foundation, Wave action
Gravity Sliding, Overturning, Foundation
Arch Rocksides, Saturation, Shear, Excessive loading from extream floo

ds, Overtopping causes washing out of the foundation
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FLDWAV 282 1239 H4 F(unsteady flow)ol tgt Saint-Venant % 24& <313 (Implicit Method)
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Fig. 1 Flow chart of this study
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Table 2 Breach peak discharge from hypothetical Imnam dam failure
. - 45 gt 5 gjolgo] <3t 53

TR AR | PR e e | SR G | 9555 (wheo) | AR (D)
BR-1-1 90% 210,839 32.7 203,037 32.7
BR-1-2 160m 1208 203,154 33.2 193,263 33.2
BR-1-3 180+ 189,094 34.2 176,612 34.2
BR-2-1 90% 254,429 32.7 243,442 32.7
BR-2-2 200m 120% 243,146 33.2 230,779 33.2
BR-2-3 180% 224,319 34.2 207,273 34.2
BR-3-1 90%- 292,799 32.7 280,348 32.7
BR-3-2 240m 120% 279,591 33.2 263,879 33.2
BR-3-3 180% 255,010 34.2 233,468 34.2

Table 3 Comparison of peak discharge with variable formula 5
Unit @ m”/sec
T ¥ FLDWAV Hagen Fread Costa Molinaro Dai Rongrao

BR-1-1 210,839 179,695

BR-1-2 203,154 174,682

BR-1-3 189,094 165,202

BR-2-1 254,429 219,897

BR-2-2 243,146 250,372 212,317 56,363 227,850 225,960

BR-2-3 224,319 198,171

BR-3-1 292,799 258,368

BR-3-2 279,591 247,803

BR-3-3 255,010 228,339
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Fig. 4 Peak discharge and maximum water level at downstream dams
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