-y X B E B E R DOI: 10.3741/JKWRA.2008.41.7.693

BALLE SBTHR - 20084 TH
pp. 693~ 700

STREMAS MFEXe] ZFEHEADIY T

A Development of Simplified Design Method of the Detention Pond
for the Reduction of Runoff

ol M & /& & A~
Lee, Jae Joon / Kwak, Chang Jae

Abstract

Detention pond has an important role in peak flow reduction to mitigate flood damage. Design of
detention pond is accomplished through the preliminary stage, and design stage in general. New
development projects produce increased peak flow and flow amounts. In this case it is necessary to
design the detention pond easily and simply. A simplified design method of the detention pond is
suggested in this study. Used design variables are peak flow ratio(c) and storage ratio(S.). « is the
peak flow ratio of before and after development of the basin. S. is a ratio of storage volume to total
runoff volume. Applicability of the proposed method was also proved. The simple procedure of
detention pond design is proposed in this study.

keywords : Detention Pond, Peak Flow Ratio, Reduction of Runoff, Simplified Design Method, Storage
ratio
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Fig. 2. Cross Section and Plane Figure of
Detention Pond
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Table 1. Simulation Cases for Parameter Selection of Simplified Design Method

oz THETR AT HF W AFA 5 THAFA A58
(m/s) (m) 274 2](m) T (m) B A () ()
Case 1 3 32,400 0.7~1.2 1.5~4.0 1,000 ~2,500 2,000~ 9,000
Case 2 6 64,800 1.0~1.6 2.0~5.0 1,000 ~3,500 4,000~12,000
Case 3 10 108,000 1.3~2.0 2.0~55 1,500 ~3,000 4,000 ~15,000
Case 4 15 162,000 1.5~24 25~7.0 1,500 ~7,000 5,000 ~22,000
Case 5 20 216,000 1.8~2.7 3.0~7.0 1,500 ~4,000 6,000~21,000
Case 6 25 270,000 2.0~3.0 3.0~7.0 1,500 ~4,000 6,000 ~23,000
Case 7 30 324,000 2.2~3.2 3.0~75 2,000~6,000 8,000~24,000
Case 8 35 378,000 24~34 3.5~7.0 2,000~6,000 8,000~24,000
Case 9 40 432,000 25~3.6 3.5~8.0 2,000~5,500 8,000~28,000
Case 10 45 486,000 2.7~3.7 4.0~75 2,000 ~7,000 11,000 ~27,000
Case 11 50 540,000 2.8~3.9 4.0~8.0 2,000 ~4,000 10,000~29,000
Case 12 55 594,000 3.0~4.1 4.0~8.0 2,000 ~8,500 12,000 ~35,000
Case 13 60 648,000 3.1~4.2 4.0~8.0 2,000~8,000 13,000~34,000
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Table 2. Reselts of Detention Pond Design by Case

2]
=7 1 2 3 4 5 6 7 8 9 10 11 12 13
Qip(m'/s) 3 6 10 15 20 25 30 35 40 45 50 55 60

Qa(m') | 32,400 | 64,800 |108,000| 162,000 | 216,000 | 270,000 | 324,000 | 378,000 | 432,000 | 486,000 | 540,000 | 594,000 | 648,000
Qop(m'/s)| 2,785 | 5.604 | 9.688 | 13965 | 19.56 | 24.623 | 28.991 | 33.796 | 39.041 | 42.978 | 49.045 | 52.842 | 57.607

Vemax(m') | 3,462.0 | 6,164.6 | 6,297.8 | 18.300.3 | 10,281.0 | 11,829.7 | 19,7214 | 21,608.3 | 19,347.3 | 26,689.2 | 16,319.4 | 34,622.6 | 33,256.3

Himax(m) | 1.631 | 2.037 | 2.447 2.65 3.058 3.264 3.468 3.671 3.875 4.077 4.283 4.283 4.486

D(m) 1.2 16 2.0 24 2.7 3.0 3.2 3.4 3.6 3.7 3.9 4.1 4.2

A(m) | 1516 | 2,000 | 1,577 | 4,080 1,848 1,922 2,913 2,913 2,390 3,031 1,707 3,623 3,217

et 0.928 | 0934 | 0969 | 0.931 0.978 0.985 | 0.966 0.966 0976 | 0955 | 0.981 0.961 0.960
S, 0.107 | 0.095 | 0.058 | 0.113 0.048 0.044 | 0.061 0.057 0.045 | 0.055 | 0.030 | 0.058 | 0.051
A'(m') |2,1226|3,026.3 |2,573.7| 6,905.8 | 3,362.0 | 3,624.3 | 5686.7 | 5886.2 | 4,992.8 | 6,546.3 | 3,810.3 | 8083.7 | 7,413.3
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Table 9. A Comparison between Design Model(BASINOPT) and Simplified Design Method

A I s i <)
3.00 2.719 0.928 3,462.0 3,608.7 -146.7(-4.24%)
6.00 5.60 0.934 6,164.6 6,134.5 30.2(0.48%)
10.00 9.69 0.969 6,297.8 5,853.3 444.5(7.06%)
20.00 19.56 0.978 10,281.0 9,976.1 304.9(2.97%)
25.00 24.62 0.985 11,829.7 11,7347 95.0(0.80%)
35.00 33.80 0.966 21,608.3 20,846.3 762.0(3.53%)
55.00 52.84 0.961 34,622.6 37,416.6 -2,794.1(-8.06%)
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