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An Experimental Study for Estimation of Head Loss Coefficients
at Surcharged Circular Manhole
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Kim, Jung Soo / Song, Ju Il / Jang, Suk Jin / Yoon, Sei Eui

Abstract

Urban sewer systems are designed to operate in open-channel flow regime and energy loss at
circular manholes are usually not significant. However, the energy loss at manholes, often exceeding
the friction loss of pipes under surcharge flow, is considered as one of the major causes of inundation
in urban area. Therefore, it is necessary to analyze the head loss associated with manholes, especially
in surcharge flow. Hydraulic experimental apparatus which can be changed the invert type(CASE A,
B, C) and step height(CASE I ,II,IlI) was installed for this study. The range of the experimental
discharges were from 1.0/¢/sec to 5674 /sec. As the manhole diameter ratio(Dn/Din) increases, head
loss coefficient increases due to strong horizontal swirl motion. Head loss coefficient was maximum
because of strong oscillation of water surface when the range of manhole depth ratios(hy,/Di) were
from 1.0 to 1.5. The average head loss coefficients for CASE A, B, and C were 0.45, 0.37, and 0.30,
respectively. Accordingly, U-invert is most effective for energy loss reduction at circular manhole.
This head loss coefficients could be available to design the urban sewer system with surcharge flow.

keywords : head loss coefficient, surcharge flow, circular manhole, urban sewer system

FA G il AlAER A - BAE R E5 AR TR ste]l AAIE ] el WlEell M) oA &4

ditH o FashA ue A Gttt T IHetE Rl dluA] E4L B vl HE ASAA mAA]

x 77|t gkl ojghe] ELFeta) wabA
Ph.D candidate, Department of Civil Engineering, Kyonggi Univ., Suwon, 443-760, Korea
(e-mail: hydroguy @naver.com)

v ZA7Ioheka ek EREE) ualag
Ph.D candidate, Department of Civil Engineering, Kyonggi Univ., Suwon, 443-760, Korea
(e-mail: juilsong@kyonggi.ac.kr)

wex 77| 0]skal ikl EE-EEh} AARA
Graduate Student, Department of Civil Engineering, Kyonggi Univ., Suwon, 443-760, Korea
(e-mail: forgetl771@hanmail.net)

s 7\0NBHL 5 - BATOR 3G
Professor, School of Civil and Environmental Engineering, Kyonggi Univ., Suwon, 443-760, Korea
(e-mail: syyoon@kyonggi.ac.kr)

B4 Z39k 20084 3H 305



AA A3 (Dw) 9 Hl(hy/Diw)7F 1.0~15Y o] &2A57}
= 747} 045, 037, 03202 2= Q) WEol
o

- 5]
Stk APE BEANA SAAFE FRAEF

A 2%

1. M 2
Aol VR MBS 5 #A Ao
O~

W mE 02 9 Ao 95 w4 B

2449 A5E PN 98 BRHA axet & 5

=
N T
3
ot
)
[of
o >
By
mL %
o =5
¥ lo
AL
e ?
—g‘ rlo
ool
i)
=

Al
(o]
2
ach
18 ox
=
il
B
_\:J_
212
N
T
QL
S
10{1 0
b

=
39,:1019‘
2 o

rir

du
1o,
o2
ot
tlo
43
rir
i
B
o
&
r <

Jr oo
ol

k]

Moo 2 e
> rlo mE‘
ox

o
£
2

Hsurcharge) A E|o] ¢35
|4 WEo Ao 2
3} WEol|Ale] 4
“94 A E4doll T8
9

F2 o] 7

L)
Ry
=
i
-z

’

)
>,
[>
um
F%
4m
i
o
2
X

o
i
ok
e
0>«

X

o (2 o > o
i) [>
i) i)

2
R

Ay
<
e
1> i
o ¢
fd
Ar)
i)
N
&
r
>
o
9
oy

o
bt
b
i
tlo i
B
_*;
_O|_ll
rlr
N
XN
II
=
oZ,
ol
X,
I 5
i

o] WFol|lA] FHFEL 10] JJrﬂ%onm 4710 HH
AatEo] WY HEarp WA, ¢
E Al WE 5ol f4Ho] AWAlLE F
otk B3] 1990 tFE Zx4 HEE S <
A9 e] Hgas)zt wiis] BAstar 9= A4
& o, AAAAE W Sl o] FEH oluA]

g ATsh mek TAA AA A1Fe) AN 9T

Qi ARelth & EAA 5 B

306

o
i,
£
=

e,
=
)
o

rb f
1
flo
of\
fo
_O‘L
A

©
-
2
3

o
=y
o

t

>,

d

i
filo
ol
23

o
Ol

o g
[ 4y
02‘;,"

o
o
k]

o,
o
g

o
Y
r o)
L)
>

[

)
i
>
i)
E?‘J
—Hz
fo
o

4
S|
td

2

N 1o
%

X

(e

i

o=

i

1r

r1‘>

i

il

A
olf

)
>

il
>

)
ol = o e

AT ST

>

o
- -

do >

2orle >
o> o
O o o o

(P 7

b e
> d
o

]/\ﬂg]

44 27 AT R, CASE A, B, Co] Bt £47
1ES A5, 97 WA qUA £4e A7AZ
DHE 4 wA Aol 289 5 rkn ek

i Al2g

95 Al 5 FAAA B 5B YA
% BANAE A4 A 7zl e, dHal
A 1Fe ANB Gstel BE A RF £

S AT Hart e FH AT FEH, 2002).
Too A WE e EAAS g w3 A=
Z3Yxlo] $kt}. Sangster et al.

2 B Rele] 59 A%A ¢%

o
[<o]
o =
@ 2
o £
-+
M
ol

f
i
1
o
il
i
Jn
B
>
X,
&

oot T i e mx o 2
ol mat
b x g Mo
e M e oft
) FE % on
oo =
xS o~
A Om
r-.; ol
oL H
ol
ol
32 X
o >
& o ol
fru
=
&:Dr L
S i
S P
- N
-
Q o
@ o
g

[¢]
-

QL e XN o
2
rJ

2 0.002~0.01%= rﬂwv]w AES

Zol M o] £AAGE AASAh Howarth
ul (1984)7} Lindvall (1984)2 A X2l AX
ﬂi W] &=as meo}: OM}E %Ewr

>
>,
o
=
F:u: oY oX
>
=
Ll ¢

(o
£
ot

7 WMEY AF WEzolMe] EAATE AASAT
Perdersen and Mark (1990)-> 2d#=e] 43 W
Axeka WE A5 sk 11%94 H|E HSA]
A Akl AF mEol e oA

%t} Shinji and Tetsuya (1998)
| FFWEo] st daf 2 AHE P
ARES ANt g EAATE WEY] FAalol
sto] AAIBFRATE Merlein (2000)> 2413
3N HF WE il UE IHE

/}}l'?—ﬂ cover plate(‘ T E A X5t

¢

-
i

o il
ﬁ

_g
Q
@
%
gl
rlr
=
mot ok S omor o wx
ol 2 ofh oot

lo

w I
o
i’,ﬂ
>,
é&
E
:‘0 rN
ol o
'
o
2
=
il

2

_a
rr
=

BEKBARBEERNE



Table 1. Experiment Researches of Head

Loss Coefficient

Experiment Condition Head Lo
Researcher Manhole Diameter Pipe Diameter Manhole Diameter Cea fici Si’
(Dm, H]II'I) (Din:Dout 1’1’]1'1'1) Ratio (Dm/Dm) octcien
Sangster et al B B
(1958) 76, B, 121, 145 00 <K <03
Archer et al
(1978) 102 007 < K <019
Lindvall 245, 302, 374 1.7, 21, 26
(1984) 446, 518, 590 144 3.1, 36, 4.1 008 < K <083
Howarth and Saul 145, 230, 350 83 167, 261, 398 00 < K <05
(1984)
Marsalek _
(1984) 203, 293 152 1.33, 1.92 K =016, 0.21
Bo Pedersen and Mark 110, 190 1.22, 211
(1990) 288, 445 % 3.20, 494 034 < K < 086
Shiniji and Tetsuya
(1998) 90 50 18 005 < K <03
Merlein B
(2000) 1000 242 413 K =025
plunging flowoll A 2] oUX] &8 ALkt 4= 9l& 3 & 243l Eq S AdsIH o, o] AL o]%
S Aobsli, 42l dd Aue} v A Table I Marsalek (1984), Bo Pederson and Mark (1990),
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Table 4. Conditions of Step Height

CASE 1
Step Height(Ocm)

CASE II
Step Height(lcm)

CASE I
Step Height(2cm)
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