Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2016.17.5.557

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 17, No. 5 pp. 557-565, 2016

AT PR woRgel e FHET 9T B

g, M, 0|52

T o
AN IETH SR SHENTA, SEOISlE T EAIZAR

=

Analysis of Influence for Breach Flow According to Asymmetry of
Breach Cross-section

Sooyoung Kim', Seo-hye Choi’, Seung Oh Lee”
]Hydm Science and Engineering Research Institute, Korea Institute of Civil Engineering and Building
Technology
*School of Urban and Civil Engineering, Hongik University

2 o Ag2ds A o Fe] JFer S9E e BALE 2 1t S we e Tee] wdAdE A
7kt Qv EA Q] FeTEEd Al o3 A Gl e frFol AUARZ flEo] B Feass S
ol FFHE 53ty Al T e ABe] Hefeh= Ao FoS T Aol AGE ] Wt el i
I MakE Esidint FeldddAE Sl AL SH7F Ayl wt Sawd e vt o] ofg A Wsteh=
#] BASDE 7litete] EAskit 2 A3, B33 BASD] #A1E =& 5 STk L3, 32}% FARE Tl TY
g 28kl A SRS N el whE 3ol Aol & Blusitt o= V&l HeuA S d5sy] Hel AR
AT AAAY 7L Sl JoeiA S & U ST BASDOﬂ wte} el A el
wAste] Bl fHaske Zom yehsth WM FA e Al A dile] BASDE o] wot g &3 B3

o ¢,

Abstract The risk of collapse in hydraulic structures has become more elevated, due to the increased probability and
scale of flooding caused by global warming and the resulting abnormal climatic conditions. When a levee, a typical
hydraulic structure, breaks, an enormous breach flow pours into the floodplain and much flood damage then occurs.
It is important to accurately calculate the breach discharge in order to predict this damage. In this study, the variation
of the breach discharge with the asymmetry in the cross-section of the levee breach was analyzed. Through hydraulic
experiments, the cross-section of the breach was analyzed during the collapse using the BASD (Bilateral ASymmetry
Degree), which was developed to measure the degree of asymmetry. The relationship of the breach discharge was
identified using the BASD. Additionally, the variation of the breach flow measured by the BASD was investigated
through a 3-D numerical analysis under the same flow conditions as those in the experiment. It was found that the
assumption of a rectangular breach cross-section, which is generally used for the estimation of the inundation area,
can cause the breach discharge to be overestimated. According to the BASD, the breach flow is decreased by the
interference effect in the breach section of the levee. If the breach flow is calculated while considering the BASD
in the numerical analysis of the flooding, it is expected that the predicted inundation area can be estimated accurately.
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Fig. 1. Asymmetry of breach section[4]
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Table 1. Overviews of quantitative estimation methodology
for symmetry

Field Method
David O’Mara et al.(1996)
* Degree of symmetry :

L)

pE object

> maxdiff

pE object

Author

S§=1-
Medical

Science | Formula

wher_e), N
f(p) = abs(I(p) —
= maxdiff
maxdiff = 254=255-1
I(n) : density of the point n
Qi Guo et al.(2010)
* Bilateral central symmetry degree:
AWM NM)
A
* Bilateral symmetricity :
0p = max { BCSD(i) }
where,
M: original shape
M’: shape after rotation operation
M”: transformed shape from the shape M’ after
reflection
Mark Pinsky et al.(2010)
. Continuous-symmetry measures (CSM)
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Fig. 3. Experimental channel and section view[4]
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Table 2. Conditions of discharge for Froude number
(Kim, 2014)

Froude Number 0.20 0.25 0.30 035
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Fig. 4. Shapes of breach section for time(Fr = 0.25)
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Table 3. Cross-section at center of levee according to
elapsed time of breach

Time Time
Fr =020 Fr =0.25
(s) (s)
BASD = -0.214 BASD = -0.111
90 : 70 :j
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3
40 40
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- —
35 35
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Time Time
Fr = 030 Fr = 035
(s) (s)
so | e | N
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40 40 )
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Fig. 5. Variation of BASD for breach time
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Fig. 7. Shapes of typical cross-sections
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