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Program Development for Detention Pond Sizing Based on
Excel Using SWMM Engine
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Abstract

In this study, we developed a program for detention pond sizing based on Excel in order to improve user convenience. The program
includes a function for the derivation of flood hydrograph that was embodied by using the rational method hydrograph for connecting
the design of the stormwater pipe. The design method of a permeable detention pond that is a kind of low impact development
(LID) technique was also implemented. In addition, the operation of the program was found to be stable, and various discharge
structures such as weir, pump, and pipe could be easily conducted using the engine of the stormwater management model (SWMM).
The developed detention pond sizing program was applied to the actual design. Subsequently, similar results were derived by comparing
with the actual design, and it was found that the program was appropriate.

Key words : Detention Pond, Excel, SWMM, Rational Method Hydrograph, Permeable Detention Pond

2 X

AFANAME ALEAS] HYAZ S =ol7] g8 A 7ute] A FA FE 4 Z23WS ANLSAT g 203
S BA A9 AAE T Ete] T4 *%a—ﬁ S o] 83 8 FEIFAAY F5 750l E3EY A, Xi%f‘fohﬁ‘%#
AH9 JAE AFAY AT AL F Atk £33 SWMME] RS o] &3}7] wj &l A4bo] ek Aol a, Qo] Hx,
5 gk e TERES g4 7T = Aok ANEE ARA R 4P T2 AA A" A 7R EHo}ocl &85 T
I A, AA AFA A FAS Ay TEFHAL, o]E B MNEE AFA 7R A Z2 a8 HHG Ao
IE AT
M0 : AFA, A, SWMM, T2 FEIFAH, HFE AFA

1. M2 1997). 1231 o]2j&t o Al weh F71E g A
AZ17] Sl AREA 072 ofZE AZEAEe] AlgdEnt

A fredo] M EABHEE Afolles BFT A4 (MPSS, 2016).
Skl e B9 2A] B oHleRe) Au) 5o <l S0 2 ATAEL [T o] whe ARALT A
AFfage) F7kska, E2AZte gEEo] Asle] i AME FEEIMPSS, 2017), T gl Ao
7Fs/d¢] #AZIthKorea National Housing Corporation, 2 ZFo| o3t A7t AP} FA] ¢) wjie)] FE AFAA

351, I EAFHFA HFHEXNGER 2AAH(E-mail: channels@lh.or.kr)
Member, Manager, Daegu Gyeongbuk Local Headquarter of Land & Housing Company

2 A 2}, A3 Y, AU WAATAE AL AT (Tel: +82-51-629-7720, Fax: +82-51-629-6063, E-mail: ktw62@hanmail.net)
Corresponding Author, Member, Research Professor, Disaster Prevention Research Institute, Pukyong National University

- 229 -



o] A=l et olu, AFAHIR, 7} frrA] 2
s o R {§du7] Mol AIH o= AF[AA v 97t
wolxl o] WRsle] {FEFS TAATIAY HA4ske)
8t AXshE FAAIA, AFA, HRAE 5o AEES
ZHCHMPSS, 2017).

AFA] Aol B3 A A=A, Park et al. (2007)->
AFA 28l tigk vkt 23 (T 34)S vl
sto] ou] A 540l &8 7hsd 2ES AT
Oh et al. (2008) 42HA] LA H o] =3l #|7He 913
AFA] AR 91A] AAF 27] 87F Aol Bk ATE
35k 18] Al Kim and Park (2011) &)%) 7]8ke]
3= (offline) A FA] AY-L gk ou] AF{A &5 4H4
WS A AIBFYAL Kim et al. (2011)94E AA #47]
S AAsl7] 919k BhE Alkiglo] il dntae) 75
21 o] &at] A [ A AFHE A A8
= WS ARFSHAT
=3 P AFA R 4P RIS T 7R TRl
Al 713, sk oolE 7IXIth 94, AR[A| Alge Lyt
AHog f9 /el el F7HE S5 AlojE B
AZE) 3, o= AHOZ At 9 TAL] A AA=
o Utk SANE 95 TA AFNAME FelAg o83t
AFERhs A8k W, A/A| 72 APgle ARA
2 fEe T e 2] Fasith o wjet
AFAE A8k -, 9= Fo-fE 23< ol-8at
AFA Y FEIAAe 29 53] dTME
A AYH AFA AL dAE st AFrEdS
0|83t 5 FEFAY FE WS ARA AR A
&3ttt F HAlE 2ol diTEa e AT
(Low Impact Development, LID) 7|¥ & YH-2ZA4 F
71%8°] A= AFAZE 1HEHES Stk LdRbE <l &
ARA| A= BT WS o]8sk=t, ol 4Tl
How E FFe AA 1Hsk= WHoltKSeoul
Metropolitan City, 2013). SFAINF AR HF Alda= 22
AT ARAE tiF EFe] B0 o) HFo] 245
+ ANAEA HIZEZFS o] 8ah= o] AR &
T Stk olof] B AFelxe Askr 582 EEd @S
o] &3l =¥ Green-Ampt 2)(Green and Ampt, 1911)2
ol-g3te] IF ARFAE AASI=EE Aok

gHE, B AFellA] AR AFA R AR 22O
oAl 7igko & shdke] o] ARgAtke] HejAo] Erk 8|1
AFA] TFE A Al A 4] F3(reservoir routing) FE-2
SWMM2] Mx1& o] 8317] wiizel] QP21 Akle] 7Fsst
ok 3L SWMME] XIS o83t AR 25 aish
of| W} SWMMollA 118 7Fs3t 9o, 3, HE T Thfst
W FERE o U] FedR o R 4A AA-
Stk

B AFollAE AP AFA R AP =25

R
A

>

o

27

230 st=Aste =24, HM202 22 20204 4

HFA) Al 2g3tel B4 Aol HAYL HESHc
o) AFA T A T2l 284 Hrlel AHgE
W AFAE 22 AR WAEA e 99 AFA
228t AT ARA 1420l

:

N

2. MFXA| & A D210 JHY

2.1 T27)O| J1F ANA|

B AFoM = AR HAAFE =o|7] 98l A /A
TE AP 22 O3S d4 7|hke 2 stk a8la
g T2 732 EPA-SWMM2] A<=2] 4 xS o] &
3] 7= ATt oo EPA-SWMME| 98 98 =3}
31 EPA-SWMM< A3JA|7|H, EPA-SWMMS| B.&| AiE
B do] e oA 2 Yo sk
Fig. 12 /8 AFA 752 4P Z2300] 5 AAS
LERATE AREA7} Aol A 7R = Aol Akt A5E
et & Asisii, o] 5] HAe Al nisduo]Z] ofE
g]A ©]4d(Visual Basic for Application, VBA) 2.2 2%
F=of ue} &=xpH oz AF YTk

Auto Start
(Implement with Excel VBA)

]

Enter data in Excel and Simulate SWMM by
click Execute button running SWMMS.EXE

| l
Save data required for

SWMM input file
configuration as text file

l l

SWMM input file
configuration by running
SWMM_INPUT.EXE(fortran)

I

SWMM simulation
results

Extract to Excel

Fig. 1. Execution Process of the Program

ol

22 FQ JHE 25

0

2.2.1 MEX| =X

AFA THEE Fig. 29} o] A2 F2(reservoir routing)
= &3l ARE 5 Atk o7 AFA F3L 2=
AFA Y] A, ARA FAFHFESA), 7 ==
W Z21do] AR Eojof stk B Agellxi= AR WS
Eol7] 213l A A Eo| AgA] FAol] A3k AwE AHT
T UAEE PEth 18]3 A4A] FH o= SWMMe]
Azlo] o] &= AUt

A= Fig 2904 1(t), O(t), S(t) = 2 AFAL] ARE
of W& FUE, WY AFEely, 75 7Y T
ZVANZY, T, 1,2 A7 7 FEFAe] s R skt

”



AR, 7,5 ARAC o AANDCER ATFAR-
ARARD, o ATHEF ALHAY BFERTNF
R, & Y FEIAI PF SRR mAYOR
AT He) 5917t @S Aol

SWMME: ]84 0.2 Qg el madol, gloi,
TS R BR TR ARAY e 5 IS
SIck mebd TRt BR RS 1S ARA
PR O ANT + I FHE 7K
T B F shiel Y% AFAE BT &
ok AE ARA 20) 7Pl #k E-e 223800 443

ot o

2 4t 2o

R}

o

k]
[k
i w

N

o
Rl

[t
@b
re
re

s

Outflow, O
Inflow, 7

2500

2000

1500 - S(T)

I O (m¥/s)

1000

500

q sof 1 100 150 | s(p) 200

- »

Fig. 2. Schematic Diagram of Reservoir Routing (Ionescu and
Nistoran, 2019)
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Fig. 4. Program for Detention Pond Sizing Based on Excel
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Table 1. Design Specifications of Detention Pond in Samgye-dong, Gimhae-si (Gagyo Corporation, 2019)

. . Specification
Classification Notes
SSGl1 SSG2
Invert elevation (El. m) 0.0 0.0
Invert elevation (EI. m) 0.0 0.0
Maximum depth (m) 1.5 1.7 Including freeboard (0.3 m)
Sediment control
Bottom area (m?) 80 156
zone
Top area (m?) 152 264
Storage (m?) 174 357
Invert elevation (El. m) 1.5 1.7 Outfall invert El.
Maximum depth (El. m) 2.4 2.4 High water level
Flood control
Top area (m?) 204 315
zone
Bottom area (m?) 152 264
Storage (m?) 160 202
Surcharge depth (EL. m) 2.7 2.7 Including freeboard (0.3 m)
Crest Total storage (m?) 224 300
Total area (m?) 210 338
Side slope 1:1 1:1 Vertical : horizontal
Main spillway (mm) d300 d400 1
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Fig. 9. Analysis Results for the Detention Ponds by the Program

Table 2. Validation of the Program for Design of Detention Ponds

. . Design report The program developed in
Classification (Gagyo Corporation, 2019) the study Note
Maximum water level (El. m) 2.35 2.37
SSGl
Maximum discharge (m'/s) 0.16 0.168
Maximum water level (El. m) 2.44 242
SSG2
Maximum discharge (m'/s) 0.24 0.261
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Table 3. Design Specification of Permeable Detention Pond

(Kyoungrim Corporation, 2017)

Classification Specification Note
Invert elevation (El. m) 38.5
Bottom
Bottom area (m?) 383.0
d | Depth (m) 0.3
Sedi t t
ediment contro Top elevation (El. m) 38.8
zone :
Storage (m’) 123.4
Depth (m) 1.2
. 40.6 High water level (50-year frequency)
Top elevation (El. m)
Flood control zone 41.0 Extreme flood level (200-year frequency)
, 1,146.4 High water level (50-year frequency)
Storage (m’)
1,510.7 Extreme flood level (200-year frequency)
0.9 High water level (50-year frequency)
Freeboard (m)
0.5 Extreme flood level (200-year frequency)
Invert (El. m) 41.5 Elevation of levee
Total depth (m) 3.0
Crest - -
Total storage (') 2,154.0 Including freeboard
Total area (m’) 1,114.0 Top area
Side slope 1:2 Vertical : horizontal
Design infiltration rate (m'/sec) 0.09464 Infiltration through the bottom
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Table 4. Validation of Rational Method Hydrograph
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_ The program developed in the study
Classification ?:;;gr‘? Hydrograph by d'esign Receding limb factor Note
report (time series) 0.60 0.65 0.70
$SGI Maximum water level (El. m) 2.35 2.37 2.38 2.38 2.38
Maximum discharge (m'/s) 0.16 0.168 0.169 0.169 0.168
$SG2 Maximum water level (El. m) 2.44 242 242 242 242
Maximum discharge (m'/s) 0.24 0.261 0.259 0.260 0.261
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Fig. 11. Application of Rational Method Hydrograph (Receding limb factor: 0.65)
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