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Calculation of Stormwater Detention Basin Volume Based on Hydrological
Method
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Beijing University of Civil Engineering and Architecture , Beijing 100044 , China; 2. Beijing Advanced
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Abstract; Rational method is widely used as one of the most popular hydrological calculation
methods. A deducing method of the hyetograph and hydrograph was introduced with a case based on
rational method, and a calculation method of stormwater detention basin volume in urban planning stage
was proposed. The key of the method depended on the reasonable determination of runoff coefficient,
concentration time and the discharge limit value of the planned runoff peak flow rate, and the reliability of
the method could be verified based on the measured data. The method is conducive to further promotion
and application of the rational method, and can provide a reference for the reasonable determination of
stormwater detention basin volume in drainage and flood mitigation planning and sponge city planning.

Key words: hydrological method; detention basin; design of detention volume

RICBHAE T VO LT RO, IS BRI, 2L B, MK 7 A s e 1 0
AR S A R S, S Y TR BB IL AR (R R, R AR
I T2 A 2 ST B IR A PR SR T B R L

E€UEH: BXRAARFESHEIE(51708015) ; EZRKEFHREFSEERELEAEL(20172X07103 -002)
BEEE: ITX=E E — mail ; wangwenliang@ bucea. edu. cn

114 -



www. cnww1985. com

34 R TR o e AL O

%36 % %7H

PR B Be— AN 22 B 1 ikt 7R SR R 1
BT, Jor RS KA ST RT R i AR OK A 25845
BRI IR U, DRI E, ML B 1 AL
P EBGE KO E . EH & T 6 Bk (R
AR RNV AR L B2, IR T oK Al
JECBR TR S MRS A 358 Tk, LAY o AR B
By 1 AL BE B SR B 5
1 AT B XA R

P AT AT SRR PR Sk b A X2 b T i TR
ONPE, BRES G E P XU ISk O B BT
WP AR v A B, AT Pk R e 2 EAT A T R
Wk - FHEKA X - T/ HEK S X =GR A
B R,

W HEK S K R i
BN X (R |
o ———0 | !
0 3k 4 | o AR 1 3 |
Wik wmmD CUlEE R ) |
i
|
—
I[ wxam !
|
{ 5 s 914 3 |
SRy | |
|
|
. : ¥ |
| —_— |
= BRGSO W R | s |
T BRI
— G AT M Y M ke ¥ oA A R | R EAR) Wi |

T W Rk - FHEKS X - BB/ HEKR G X =4
ENEANBETRE
Fig.1 Configuration for on-site, subcatchment and

catchment detention basin
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Fig.2  Off-line and on-line detention basin
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Layout of detention basin at different return periods

Fig. 3
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Fig.4 Rational hydrograph by rational hyetograph
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Fig.5 Detention volume by hydrograph method
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Tab.1 Detention volume for detention basin
PR | MR | RRRERE (7)) ik 0(D)/ [AWEE o)/ mEmERE | RilWER
min mm (mm + min~") (m*-s7") (m*-s7") dS(¢)/m’ S(T)/m’
0 0.00 0.00 0.00 0. 00 0. 00 0.00
5 3.84 0.77 0.75 0.19 168. 67 168. 67
10 4.53 0.84 1.63 0.38 377.96 546.63
15 5.58 0.93 2.73 0.56 648.78 1 195.41
20 7.36 1.07 4.16 0.75 1 023.76 2219.17
25 10.98 1.29 6.31 0.94 1 610.94 3 830.11
30 21.29 1.99 9.72 1.13 2 577.83 6 407.94
35 15.10 2.41 11.78 1.31 3 141.06 9 549.00
40 8. 80 2.54 12.41 1.50 3273.40 12 822.40
45 6.34 2.50 12.21 1.69 3 157.41 15 979. 80
50 4.99 2.26 11.04 1.88 2 750.52 18 730.33
55 4.15 1.58 7.69 2.06 1 689.55 20 419. 88
60 3.57 1.11 5.44 2.25 957.67 21 377.55
65 3.35 0.90 4.38 2.44 581.84 21 959.39
70 3.15 0.77 3.75 2.63 338.68 22 298.06
75 2.98 0.69 3.36 2.81 164.15 22 462.21
80 2.83 0.63 3.10 3.00 30. 19 22 492.40
85 2.69 0. 60 2.93 0.00 0.00 22 492.40
90 2.57 0.57 2.78 0.00 0.00 22 492.40
95 2.46 0.54 2.64 0.00 0.00 22 492.40
100 2.36 0.52 2.52 0.00 0.00 22 492.40
105 2.27 0.49 2.42 0.00 0.00 22 492.40
110 2.19 0.47 2.32 0.00 0.00 22 492.40
115 2.12 0.46 2.23 0.00 0.00 22 492.40
120 2.05 0.44 2.15 0.00 0.00 22 492.40
125 0.00 0.00 1.72 0.00 0.00 22 492.40
130 0.00 0.00 1.29 0. 00 0.00 22 492.40
135 0.00 0.00 0.86 0.00 0.00 22 492.40
140 0.00 0.00 0.43 0.00 0.00 22 492.40
145 0.00 0.00 0. 00 0.00 0. 00 22 942.40
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Fig.6  Detention volume by hydrograph method
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