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Development of Simplified Computer Program for the Design of
Size and Culvert Outlet in Detention Pond
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Abstract

Recently runoff reduction facilities such as detention ponds were rarely used and limited primarily to cases.
A specific installation criteria and method of design for runoff reduction facilities is insignificant in our country.
Also it has difficult problems with quantification. A detention pond being installed at outfalls and generalized
in our country is adopted as basic form with infiltration facilities because quantification index for runoff
reduction facilities have not been developed. A processing of detention pond design has to determinate storage
volume and outlet form is very complex and wasting human resources and time in the planning step. In
this study, we have been unified FFC11-SimPOND being able to simply calculate size with simplified design
method of culvert outlet and made a computing model (SImPOND-CO) for practical users.

keywords : detention pond design, FFC11-SimPOND, culvert outlet, SImPOND-CO
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Fig. 3. Flow Case of Perforated Riser Pipe
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Parameters Avaliable Range Remarks
Type of Detention Pond On-line -
Design Flow (m/s) 3~60 Disaster Impact Assessment
Cavr Dimetcs o) | 92000 | M Ditr e tan 600 sl S0
Culvert Slope (56) 5~20 Road Drali\;a;;(reai)zlsoigre{ (]Io{t)tr;O%ir;ZZikiz;hégrgé?:zion, 1991)
Tailwater Depth (m) 0~4 Considering the Height of Levee
Culvert Length (m) 15~60 Considering the Width of Levee Crest and Side Slope.
Height of Levee (m) 65 (River Design Criteria, 2005)
Roughness Coefficient 0.013 Concrete Pipe
Inlet Loss Coefficient 0.5 Bevel Type
Culvert Shapes and Materials - Circular / Concrete
Number of Culverts 1~10 -
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Table 2. Related Equation for Design of Detention Pond
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Detentian pand scale-related factars

Peak o 0 mys -
peak fiow volume 0 m*3/s
The totel infow 0 3
Discharge culvert related factors v -
Cuvert diameter [ 00 = 5 =
discharge =] e
Number of - I / ~ 1 \
discharge cuvert

Discharge culvert design-related factors Detention pond Scale Discharge culvert design suppart

Sedimentztion vp 0 El.m Peak discharge raio -~ R
Alow the water R,
fevel upstream end 0 El.m Retention ratio Discharge diameter  —
Downstream end 0 El.m Detention storage ¢ of Ciiarge
water level Mheritel o Dt
Scale Discharge
2 1
Ground devation 0 El.m i
Foor elevation 0 El.m allowable depth
Peak discharge
st el g Detention pond area -
Fe=n = =
How to use

1. Enter the scale factor related to detention pond, Click an the button detention pond computation.
2. utlet diameter of the detention pond scale diameter (0) and the number (n) assuming the input.
3. Enter the discharge culvert design-related factors, Click the button ta the discharge culvert design specifications.

4. The diameter of the discharge culvert (D) and the number () necessary to property bond follaws the instructions in
the pop-up message:

Fig. 7. Main GUI of SImPOND-CO Model

Detention pond scale-related factors 5
Peak fow 3 m*3/s By
peskcfiow volume  2.79 m"ifs
P - | 3
Discharge culvert related factars v 2
Cuvert dametsr (200 | —Z
discharge el - | ™™
Number of T — 03 l w
discharge cubvert :

Discharge culvert design-related factors Detention pond Scale Discharge culvert design suppart

Sedimentaton vp 0.3 ELm Peak discharge rstic 0,93 Flow water flow 3.23
Alow the water po
level upstream end 3 ELm Retention ratio. on Discharge diameter 1.3
I Elm Detsntion Storsge 2069, 12 Number of Discharge 1
water level .
3 Scale Discharge 121
Ground sevaton 0 El.m Th et el
foor devstion & Elm dimakle teoh ’
. Peak discharge 21
Prdeioe bogh (10 m Detention pond arez 1§14, 66
Tetmton pond 7 Dacharge ot g
‘ompotaton derign specifcabons
How to use

L. Enter the scale factor related to detention pond, Click an the button detention pond computation
2. Outlet diameter of the detention pond scile diameter (0) and the number (n) assuming the input.
3. Enter the discharge culvert design-related factors, Click the button to the discharge culvert design specifications.

4. The diameter of the discharge culvert (D) and the number (n) necessary fo property bond follows the instructions in
the pop-up message.

Fig. 8. Result Screen Example of SImPOND-CO
Model
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Storage method decision

On-line | Step 1 : decision of side-weir floor range

| Assume Of Earth and sand control water area

¢ N

| Step 2 : combination determining section side-weir

| Decision Of Earth and sand control height |
|

v
/ Reservoir routing \ N.G.
: Puls or modified Puls | . .

l Step 3 : total overflow calculation
N

stage-area-storage curve Stage-discharge curve 0.K.
Average End-area method of
breakwater slope and take Decision of discharge facility Step 4 : downstream review of influence
water area : weir, Orifice, pipe

Consider of energy loss

entrance cross section

Repeat until SpHmum Decision of discharge flow condition |

K condition Discharge calculation

Fig. 9. General Process for Design of Detention Pond

Step 5 : decision of storage capacity planning and |

Input \
Decision Of Earth and sand Simplification 1 Variable

control height

’ Reservoir routing

1 : Puls or modified Puls \ 2
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| il 4 Simplification 3 Outlets 1
/
\ Consider of energy loss ! .
\ /i w - 4
\ | Decision of discharge flow condition | /
\ Discharge calculation
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Fig. 10. Simplified Process for Design of Detention Pond
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