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Sanitary sewer flow characteristics through
a depth—velocity scatter graph analysis

A T =L = =
29l-94 HA JAHOE S5 51458 SA B4

Jooyoung Son - Jeill Oh’

&3 - XY

FYrhatm AE7[HA AR Z S

Department of Civil and Environmental Engineering, Urban Design and studies, Chung—Ang University

Abstract : To perform long-term sewer monitoring, It is important to understand the nature of the wastewater flow that occurs
at the point on early stage of the monitor and to prevent in advance a problem which may caused, We can infer the flow proper-
ties and external factors by analyzing the scatter graph obtained from the measured data flow rate monitoring data since an field
external factor affecting the sewage flow is reflected in the flow rate monitoring data. In this study, Selecting the three points hav-
ing various external factors, and we Inferred the sewer flow characteristics from depth-velocity scatter graph and determined the
analysis equation for the dry-weather flow rate data, At the ‘point 1" expected non-pressure flow, we were able to see the draw-
down effect caused by the free fall in the manhole section, At the ‘point 2' | existed weir and sediments, there was backwater
effect caused by them, and each of size calculated from the scatter graph analysis were 400 mm and 130 mm, At the ‘Point 3’ ,
there is specific flow pattern that is coming from flood wave propagation generated by the pump station at upstream_ In common,
adequate equations to explain the dry weather flow data are flume equation and modified manning equation(SS method), and the
equations had compatibility for explaining the data because all of R? values are over 0,95,

Key words : flow monitering, flume equation, manning equation, scatter graph, sewer flow characteristics

FHO : R ZUETY, E5 ST, 118 2FY, 2 a3z, 4S8 54

1.4 B 7| mUE Y dolEe] F3o0] whEA) AlsEolof
_ . L o B8, sl ae 20 91T ¥
Srme mAe AT 4BV T4 AT ©

amial e 2ol o aaein a S AEL B wE5 BAS 92 A5 4

C %4 Sol EEE £ mUEY dolge] #4
¥ Ae] =T 3ht AGEEA SR 0] _

o Qo MA A BejY Hg Fre| wy o O o SU MY ASE 75 ol

&1A] Halis BA7} BAsH | E St o|#Eh A 78 7l o5 SRlsofof she S Ao,

sl A, shetel AAHel fAmE S SuH e olEw 3] A HolHs w

FN

rr-l
|

ﬂl

rr

S A= o8 H3Ilsly =A 2] A

}_I:—?_—-E‘é‘ ]?l_ooj_é‘]_% =] . 7]—;}(;}X—]O] X]_u_—/] _(zs_ Xo]_ ] 'V]OH ‘] O]-TX‘]E]:IY- = \_Eo]-—]— — OX]U
2 HRT T SIS AR ehe YA o]

Az, ofuf ool A XA A A

o
+ Received 08 October 2014, revised 05 December 2014, accepted 08 December 2014, -
* Corresponding author: Tel : +82-2-820-5339 Fax : +82-2-812-1834 E-mail : ohjeil@cau.ackr A, DBE9 AA dAfo] JAY HE Aa, 3)H



Journal of Korean Society of Water and Wastewater Vol. 28, No. 6, pp. 647-655, December, 2014

I 7R o ol gl Aa o A
E}(Mlmstry of environment, 2009) ShA] 9k
AFE HA #F 2AES BE ARV E%

2 Eswm 7t
g oAl Aol A mUHHLS 5
W5t @4;_ Aoz ojele Fol wel itk
ehA ot g3k $47] B e dolE 35

rﬂ
n_IEI
ofs

13 zx}ow e ol 2

Qz‘qz Yol oIl w7k
A Al

=
=
=

a
rlmo
:10
b K
LoLte
P o
ot o
o o
EE
off @ o’
31‘
. A ok
o?r.{—(}'
2
m{urmjz
o 1o

7] EH—Er‘Ltl Ol‘ﬂi

O A " = =] O =& A~
- -‘:4_}:’—3“-%’.:3 ol 5 4

Qlt}(Stevens and Sands, 1995). ESF 7 Q.
o19] HeFr| o] BAL oA, g A H Q] A
A mYE dolg ol /-5 (steady uni—
form ﬂOW)A}EH—/] _ra]ﬁ}z-] Aoz X3 Q:H =]
H& Sastel wa ASE AR Gt

B =Rt g2 AAsst] B8
So] BR(EFE HAE W 9lo] A, AR
FAWL P Fste] BHY 5 S RO
2 oy A e A5k, 2 AE §
% wUEY dlolE Beste] Zizte) 55 &
g A vmetaA) Gk Ee oles 5
Sol Agket a4 me A Ageks gy

ATt A9 A7 =
ol 3t HiA| WAL
B oflE A og 29

=il
>

13} 7HA Ablol A Aow RAf
. Fig, 104} Zro] Jol4=] 2] 79>

sheA o] fIAskar qlar, ARy
—7,:,9,_ ZHA o] o] U7l A
AES llE afroollAl

x%azi AYBEE o] A7)

It
2
r{r

1 il
= >
.L 15
N

_?L
fr
P,l"
5
il
ol bu ko

o

5
i) ol\
o 5 q
o o
M
>
o
N
40
é“
>~
;
N
to
[P
Jo
12

o
2 =2
S~
Jo
ot
H
i
-,
2o f|
filo
4
2 o
e
O

w o

™ ooz ooz i KoL O ofr

o
i) £
L ok

A
o
ES
r
e
_% -+
E
rr
_‘L
_l
H
:@
l-ﬂ
ah
)
2]
o3

0 500m 1km

Main sewer
Intercep—
ting sewer

Sewershed

Monitoring
site.

Pump station

Waste
treatment X ]
plant
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0 = 2cos'(1-2d/D)

where, A = cross section area(m?),
P = wetted perimeter(m)
6 = central angle(rad)

y=v
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Mannning eqation

(Modified) SS method

x =R =(A/P*
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6. = 2cos’(1-2d /D)
d =d-d
where, A = modified cross-section area(m?),
6, = modified central angle(rad),
d_ = modified depth(m)

% Linear regression equation : Yy = ax
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Dry / wet weather flow data at "site 2"
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weeks), (b) The Depth-velocity and depth-flowrate scatter graphs with three types of model equations (flume, LC, SS).
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Fig. 4. (a) Observed rainfall, flow depth, flow velocity, and flowrate data in time series at “site 3" during the monitering period (3
weeks), (b) The Depth-velocity and depth-flowrate scatter graphs with three types of model equations (flume, LC, SS),
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