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A research on the design parameters for a double—transmission
main system for sustainable water supply.
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Abstract : Water interruption is often caused by a rupture in the branch-like singular pipeline, This will cause critical complaints

from household and may decrease public service quality, As an alternative of singular pipeline, additional parallel pipeline could

be installed for sustainable water supply, This system is called double pipeline system and able to be utilized for water transmis-
sion line between treatment plant and distribution reservoir, Construction of double pipeline was thought to increase capital cost,

which can be an issue to waterworks authorities.

Reducing capital cost was possible by means of installing connectors between two parallel pipelines because of reduced diam-

eter of each pipe. To obtain optimal design condition for connectors, it was necessary to compare water pressure according to

accident location, to investigate flow according to connection pipe spacing, connection pipe diameter, and aging of pipe, Reliable

and economical connection layouts were determined based on these results, The cost estimation for each design condition was
carried out, Cost was approximately reduced by 20 ~ 30 % compared to the double pipeline without connections, In addition
to this, connection between double pipelines could expect extra benefits for maintenance since the pipe could be repaired and

rehabilitated without interruption

Key words : Water Supply, Interruption, Double Water pipe, Connection, Transmission, Roughness coefficient
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Fig. 1. Reservoir model for supply calculations DR =88 o, ek 2a
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Fig. 2. Water flow conditions of double pipe according to the connection pipe

Table 1, Capacity and diameter of individual cases

Case A Case B
Conditions
Capacity(m?®/day) Diameter(mm) Capacity(m?®/day) Diameter(mm)

Double pi

_Soube pipe 43,960 800 108,573 1,350
without connector

Double pipe 28,382 700 67,858 1,000

with connector
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Table 2, Connector installation condition in each study
Study cases Connection pipe conditions Case A Case B
Discharge head changes Interval(km) 0.5~10 0.5~10
According to Length(m) 100 100
Interruption position Diameter(mm) 350 500
Flow and max. velocity Interval(km) 05~15
According to Length(m) 0.5 ~ 500
Length of connection pipe Diameter(mm) 350
Flow and max. velocity Interval(km) 0.5~15 0.5~15
According to
Diameter of connection pipe Length(m) 100 100
Diameter(mm) Diameter(mm) 200 ~ 700 300 ~ 1,000
Table 3, Difference discharge head according to interruption position
Connection Discharge head Discharge head according to
pipe interval before valve shut interruption position (m)
(km) down(m) 10% 50% 90%
0.5 4.26 0.41 0.41 0.41
1 4.26 -2.15 -2.16 -2.15
2 4,26 -6.70 -6.73 -6.70
Case A
4 4,26 -14.92 -15.21 -14,92
6 4.26 -21.51 -23.41 -21.51
10 4.260 -37.55 -39.56 -37.55
0.5 3.88 0.48 0.48 0.48
1 3.88 -1.79 -1.79 -1.79
2 3.88 -5.81 -5.81 -5.81
Case B
4 3.88 -11.82 -13.33 -13.08
6 3.88 -18.97 -20.58 -19.04
10 3.88 -33.15 -34.860 -33.08

133 |—



Journal of Korean Society of Water and Wastewater Vol. 27, No. 1, pp. 129-138, February, 2013

—] 134

100 4.0
muflow rate

—+Maximum velocity ~ *3

Length = 5m 30

20
1.,

051 2 3 4 5 6 7 B 9 1011 1213 14 15
Interval of connection pipe (km)

w
=}

Flow rate (%)

i
a

60

i flow rate

~+Maximum velocity ~ 33

Length =250m 7
I
I I I lus e

05 1 2 3 4 § 5 7 & 9 10 11 12 313 ‘14 15

Interval of connection pipe (km)

Flow rate (%)

Maximum velocity (im/s)

Maximum velocity (m/s)

mflow rate
=+=Maximum velocity 3%

Length=50m [

I1s

085 1 2 3 4 3 & 78 9 10 11 12 18 24 18

Flow rate (%)

Maximum velocity (m/s)

Interval of connection pipe (km)

mmflow rate

—+—~Maximum velocity = 35

Length =500m [
~ 28

Flow rate (%)

I 15
IIIIl..,_U

B85 1 2 3 4 5 67 & 8 080 12 3 WS

Maximum velocity (m/s)

Interval of connection pipe (km)

Fig. 5. Flow and maximum velocity according to the length of connection pipe

7] 9JFFS o] HE

= o

20] 27 selA] G

2 %—/F—%ﬂ} =k

=5
s
>
2

off LER AT

o] o
£ 950 mm olal® AAshe A% <
A Hihigol due W o2 el
Qe u
o}

l‘—“ﬁ

A9 300 mm HFE=

Mo KU i fR o R0 N
.\1_
gL
Q
©
n
)

ool
=
_>a
-
=3
[o¥]
=
(¢”]
Ut

OO
|_|_
~fob
Lo£
ox
|.|-|
2
'ﬁ
rE
>
>
ofm
>
Mo
oY

i

=

Fll‘
T
kS
o
1
o
° 3
a
I
e
.
Lot
I
N
o T Hm

Fl"‘o};q L*EJ 71e S HHT o ol
7h et wiad o] s Ak dA e dof
E.J Z T = Hazen—Wiliams? CAHS =2

A (6)7} ZTh CAGE Taro] A
tJf T Afo] o] Auto] A of] W A

<>>“—L
£”.= BN

Mo & M 2> orr i
Ny r::l‘

X}lﬂm%r'

N
)
oo

Q=0.27853CDx53 "> (6)



ISSN (Print) 1225-7672
ISSN (Online) 2287-822X

Journal of Korean Society of Water and Wastewater Vol. 27, No. 1, pp. 129-138, February, 2013

Table 4, Connector interval decision according to diameter of connection pipe(Case A, remaining head 4.5 m)

Connection diameter(mm) 200 250 300 350 400 450 500 600 700
Connector interval with flow _ _ _
<1 km <3 km <4 km <4 km <5 km <5 km <5 km <5 km <5 km
rate lager than 80 %
Connector interval with max. | - 1y | <1 | <15km | <15km | <15km | <15km | <15km | <15km | <15km
velocity less than 3.0 m/s
Table 5. Connector interval decision according to diameter of connection pipe(Case B, remaining head 4 m)
Connection diameter(mm) 300 400 500 600 700 800 900 1000
Connector interval with flow <2 km <3 km <4 km <5m <5 km <5 km <5 km <5 km
rate lager than 80 %
Connegtor interval with max. <0.5 km <1km <15 km <15 km <15 km <15 km <15 km <15 km
velocity less than 3.0 m/s
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Table 6, Table Valve requires according to connector interval

Connector interval (km) | 0.5 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15
Caseh Gate valve | 268 | 148 | 88 | 78 | 74 | 72 | 68 | 68 | 66 | 66 | 64 | 64 | 64 | 64 | 64 | 62
e Drain valve 59 | 29 | 14 9 7 6 4 4 3 3 2 2 2 2 2 1
CaseB Gate valve 278 | 154 | 92 82 78 76 72 72 70 70 68 68 68 68 68 66
e Drain valve 59 | 29 4 9 7 6 4 4 3 3 2 2 2 2 2 1
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