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Analysis and Optimal Design of Urban Water Supply Pipe Network

WEI Bo, ZHANG He
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222 ,China)

Abstract: By means of taking S & T garden as an example,the reliability of urban water supply network system was ana-
lyzed,and the optimal design process was researched. Beyond the water supply pipe network system in the reliable

foundation,an optimal model was established to seek the most economical caliber. The design optimization of current water

supply network was done,and the optimal result was given.
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Fig.1 Optimization process of water supply

ELWH: ERARBEEEEIITHE (50675208 ) ; KB K A RBHFIEATIITHE (20050220 )

EERA: £ B (1975—), B, WA, Y.



2009 4 4 J FOWE, S FORKE B AT T S s <43 -

1.1 AIEMS R

A58 At ] 2 R P FoR BT A] BRI
JERLR K FE BRI UK, B 2 km . G SR AT
L, A8 I A R R SRAR I, R A B R B ) A
LTI , T AR A AR A S50

¢ B[] N R A R AR R

Pt)=1-e*
IEH TARMER PR AT SRR
R(t)=e™"

KA WAL 5% FR RS A R IR A X ER K
ARG, RGP RAICIFIIATSERE N Ry, Ry, -+, Ry
RYLAI SR N

R=R-R-R =][R
ST RS, TR N
R, =1-[(1-R)-(1-Ry)-(I-R)]=1-[[(1-R)

LR, K 2 0 5 P 0 0 AT 6 1 B
BRI BRI UK JRATEE. 2 1 3 BRI AT b 1
bR ),

R 1 HREFHREMHBIERE

Tab.1 Failure intensity of common ductile iron pipes

EH2/ mm A/ (@'km™)
200 0.036
250 0.03
300 0.025
350 0.022
400 0.017 5
500 0.0123
600 0.009
1 000 0.002
1200 0.001
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Fig.2 Sketch of water input pipe network outside
S&T garden
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Fig.3 Reliability block diagram of water input pipe
network outside S&T garden
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Fig.4 Reliability block diagram of water input pipe

network inside S&T garden
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Tab.2 Reliability of partial water input net

o LS
1 2 3
FfE/m 0.40 0.40 0.40
K8 /m 40.00 929.38 513.15
R/ (2 km™) 0.0175 0.0175 0.0175
CIE 43 0.993 0.850 0.914
CIEACS4) e 0.90 0.85 0.90
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Fig.5 Optimized diagram of water supply pipe networkinside S&T garden
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Tab.3 Optimized reliability (partial)

2 7 :

BAB  WEEEm A m LI PIRE PRf
JKJE/MPa ETXES 7K JE/MPa ] HE 7K JE/MPa ] HE
0.40 0.25 3.111 0.90 3.444 0.993 3.444 0.988
2 0.40 0.40 3.111 0.85 3.430 0.850 3.430 0.850
3 0.40 0.40 3.111 0.90 3.443 0.914 3.443 0.914

* 4 EUMEEMNIEIER
Tab.4 Composite price of pipe
Ee/m 0.20 0.25 0.30 0.35 0.40 0.50
Mr#g/ Ot-m™) 208.57 27133 343.63 424.97 508.33 701.50
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