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Abstract

In this study, the RDII impact on sewer designing in the upstream monitoring area (A site) was considered. Based on the

long-term (1/1/2011~12/31/2011) rainfall and flow data consisting of 10-min interval sampling in the nearby design area (B

site), the maximum RDII/DWF ratio was selected. The sewer network system at B site was evaluated by the Manning

equation. Scenario 1 considering the hourly maximum flow with respect to the flow velocity showed that none of the sewer

pipes satisfied the minimum flow velocity condition (0.6 m/s), and 40 pipes did not achieve half of the velocity condition. In
scenario 2 considering I/I, 1 the pipes satisfied 0.6 m/s, and 35 pipes showed 0.3 m/s. Scenario 3 reflected the effect of RDII.
Velocities in 26 pipes were less than 0.3 m/s, and 4 pipes satisfied the velocity condition. With respect to the allowance rate,

17 pipes were shown to have more than 99%, and none of the pipes satisfied less than 95% of the allowance rate in scenario 1.

In scenario 2, 17 Ed: Per the Table pipes showed more than 99% and one pipe showed less than 95%. In scenario 3, 16 pipes
showed more than 99% of the allowance rate, and 19 pipes showed less than 95%. Based on these results, it is predicted that
deposition would occur due to the slow flow velocity; however, capacity would not be a problem.
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1. Introduction
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2. Materials and Methods
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Fig. 1. Description of B site using (a) schematic diagram and (b) 3d figure.
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Input Data
(Node, Link)

Numbering Source Node : 1 Point
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Using Link matrix
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Output Data
(Number)

(a) Algorithm

Reference Numbering Method
(Ernolin, 1999)

1 Study Numbering Method

(b) Difference between Ermolin (1999) and Research

Fig. 2. Concept of priority assignment: (a) Algorithm, (b) Difference between Ermolin (1999) and Research.
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Fig. 3. RDII/DWF ratio estimation of B site by using data from A site about (a) accumulation rainfall and (b) rainfall intensity.

1.3659 mm/hr2 #=

(2011~20153) H

At on, TG A
RDII/DWF B &L Fig. 3(a) F32+%

ATt
[e]
°

. KMA(2016)&
o PAPgoeR

2o

BA9 ¢ 5zt
18 mm/10 minE

Hes &3 A5"

Iz = 2.55,

Fig. 3(b) Z-94%E 2 ZAE 2,692 YeRIT]

KWWAQ011)ellA AASH= 75 1w
A7l wgste °]E DWFZ

2~
L5,

A A A

Abgstel AASe, DWFE 27
% Assgos FHAL 48
W gFE A" 21912 Hy
A9 12 19 A4

Hu, ArFS

>~aLo
25EE

ZE:
erge

T
2= [e)
FTES
e}

2 7@ 2A stk AY AE A

14 AY

A ATENEL

2~ [e]
TS

Hd) B2
g

o 18 A4 A% AR A F)
@ B9, AdeEe 2k

ofge 1478

2~
25F

T3

A At

FF AtrFE
13~1.8812 A sttt BAY #A Fu] BIAdXA o
20153 ~202537HA]
6,636 22 FUSHA AHAFHALH, o]F EURE 4t
AT F49 AY At FHdl
274 Lped. A3
25FY 10%)E A5 THAnseong, 2010). AvhE]
[e)E=1=10

= oFBAE

—_ = I

=& H$

g AgAY

P I

FH9 10~20%

g AY
[e]

=3
TH I
3

AEAE= 411 Lped, &
27 Lped(€ AW

T g

39 A,

2HF A2 248004 AF

H]&<l DWFZ 2.7 7Hgdste] £A46t9H o=, 24
HgAG MEAIE FEshe B2 =FdHe 5L

O 7 skl @

& dAde] d&Z3Z<Ql RDI/DWF H|&

S Ag3te] RDIZHS 1 staAr stk AA i Ay

o Al 29

499 7

Alue] o

3.2
3.2.1.
3

ol F&EL= 0.
2011). AT, AA A AEAGAA
oz o7l 03misE VIELR AHADH #
79 A% Nodedl A9t 3Gt 7Hg el UE
TstALeH, 222004 AFE TiH] AY=ES EEF
A b HES JY

olS Wgste F&l

S AU L 1MeR

rid
e
feu
2
R
i
x,
N
AN o
Ko
>

Table 1. Sub-sewershed characteristics and flow rate in each scenario at B site
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Sub-sewershed 3 B A ;

(m”) House holds Scenario 1 Scenario 2 Scenario 3
Sub #1 16,027 5 5.122 5.591 15.096
Sub #2 12,816 14 14.341 15.655 42.268
Sub #3 11,732 13 13316 14.537 39.249
Sub #4 12,012 6 6.146 6.709 18.115
Sub #5 21,928 7 7.170 7.827 21.134
Sub #6 3,780 4 4.097 4.473 12.077
Sub #7 3,473 4 4.097 4.473 12.077
Sub #8 1,779 4 4.097 4.473 12.077
Sub #9 3,870 5 5.122 5.591 15.096
Sub #10 10,306 3 3.073 3.355 9.057
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Below minimum flow rate
(V <0.3m/s)

Below flushing flow rate
(V <0.6 m/s)

Below minimum flow rate
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(c) Scenario 3

Fig. 4. Schematic diagram of flow velocity at B site about (a) scenario 1, (b) scenario 2 and (c) scenario 3.
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" Allowance rate of over 99%
Allowance rate of over 95%

(a) Scenario 1

Allowance rate of over 99%
‘ Allowance rate of over 95%

(c) Scenario 3

Fig. 5. Schematic diagram of allowance rate at B site about (a) scenario 1, (b) scenario 2 and (c) scenario 3.
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Table 2. Number of links in each scenario according to the

flow rate
Flow rate range Number of link
(m/s) Scenario 1 Scenario 2 Scenario 3
less than 0.1 18 17 17
0.1~02 8 7 3
02~0.3 14 11 6
03~0.4 16 18 13
04~0.5 10 10 14
0.5~0.6 0 2
more than 0.6 0 1 4

Table 3. Number of links in each scenario according to the
allowance rate

Allowance rate Number of Links

range (%) Scenario 1 Scenario 2 Scenario 3
more than 99 17 17 16

98 ~ 99 10 6 0

97 ~ 98 20 21 9

96 ~ 97 13 13 16

95 ~ 96 6 8 6
less than 95 0 1 19
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