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Water Distribution Systems Layout Analysis
Based on Link Importance Indicator
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Abstract: The concept of link importance was introduced to
quantitatively measure the relative value of a link in the water
distribution system model. Based on a case study, different
pipe configurations such as branched, looped, mixed and dual-
source network were constructed. The link importance values
are calculated and a comparison is made between the
Some
contributing to the impact of water network layouts on link

configurations with hydraulic analysis. views
importance were concluded. Branched network has no
redundant connectivity because there is only one flow route
from source to a consumer. Looped network contains
redundant flow paths, however, the capacity of water supply
depends on the overall configuration. Local effects are
affected with increasing number of primary loop. The pipe

near the connected pipe is affected significantly, while the
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pipe far from the connected pipe remains unaffected. The link
importance of each pipe in loop descends as water supply

pressure rises.
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Fig.1 Schematic diagram of water distribution system

JIOL11 712

®1 TRAMARSHEKE
Tab.1 Nodal elevations and demands
W RmS
Rl J2 J3 J4 J5 J6 J7 18 ]9 Jlo J11 J12
WE/m 40 40 42 42 44 44 46 46 48 48 50 50
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Tab.2 Pipe diameters
BB

11 12 13 14 15 Leé L7 L8 L9 Lo L11
EA&/mm 350 400 300 300 350 300 300 250 250 250 250
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2.1 HIFEEN

BRREMFARMERNEREE, BT &
SRR M. ARH 5 6 M RITR TR o, AEH
BEAEW, BIRDIR; T b, RINEEE R L12, F
£ 250 mm; JFE o, PMEFEE R L13, FHR 200
mm; 7 d, BREEE B L14, 4% 200 mm; J 5
e, BN @A Bt L15, %42 200 mm; FE f, Bing
B 116, % 4% 200 mm.
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Tab.3 Link importance indicators of single

loop networks %

Ll L2 13 14 15 L6 L7 18 L9 L10 LI11
J% a58.741.344.736.036.727.325.313.316.7 5.3 11.3
%8R b11.346.0 0 36.036.727.325.313.316.7 5.3 11.3
TR c64.066.744.752.736.727.325.313.316.7 5.3 11.3
7% d 86.066.758.061.342.044.016.713.316.7 5.3 11.3
J e 86.066.758.061.350.044.030.724.711.3 5.3 11.3
FEf86.066.758.061.350.044.030.724.711.3 © 0
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Fig.2 Link importance indicators of single loop networks
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Tab.4 Link importance indicators of
multi-loop networks %
1 L2 13 14 1s L6 L7 18 L9 L1o LI11
HERg 0 44.0 0 27.325.327.325.313.316.7 5.3 11.3
7532 h 86.0 66.7 58.061.350.044.022.016.7 0 0 0
HEi 0 30,0 0 53 11.313.311.313.316.7 5.3 11.3
T4 j 86.066.750.061.330.044.0 © [0} [0} [0} [0}
Lk 0 30,0 © [0} [0} [0} [0} [0} [0} [0} [0}
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Fig.3 Link importance indicators of cases
a, b, g,i,and k
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Fig.4 Link importance indicators of cases
a, f, h,j,and k
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Tab.5 Link importance indicators with the
water pressure being increased %
Il 12 13 14 L5 L6 L7 L8 L9 Llo L11

758 al58.741.344.736.036.727.325,313.316.7 5.3 11.3
J3Rd158.741.336.727.311.3 0 0 13.316.7 5.3 11.3
J%f172.058.050.052,742.038.7 0 0 0 0 0
FEkl 0 0 0 0 0 0 0 0 0 0 0
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A WA R T R TR BRE B R
EEERERE A BURE. BT c2.d2.e2
2, A PET IR codie F G B RPITEEEE
B(L13—L16) ERBCY 100 mm, £3HE, &R
BB EEMIE 6.
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Tab.6 Link importance indicators with connecting pipe

diameter of 100 mm %

1 L2 13 14 1s L6 L7 18 L9 L1o LI11
T3 c264.066.744.752.736.727.325.313.316.7 5.3 11.3
JE d286.066.758.061.342.044.025.313.316.7 5.3 11.3
T3 e286.066.7 58.061.350.044.030.724.716.7 5.3 11.3
T3 {2 86.066.7 58.061.350.044.030.724.716.7 5.3 11.3
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Tab.7 Link importance indicators with dual-source
water supply %
I1 L2 13 14 15 L6 L7 18 L9 L1o L11
J%¢a3 0 4.3 0 36.0 0 27.3 0 13.3 0 5.3 0
HRB 0 0 0 0 0 0 0 0 0 0 0
FHEk3 0 0 0 0 0 0 0 0 0 0 0
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