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Abstract

In this paper a genetic algorithm method is applied for the
optimal design of sewer networks. By studying the list price
and the records and reports of contractors of sewer network
construction, a cost function is derived. The variables in this
function are the pipe diameter and the pipe slope. The results
showed the capability of the presented model for the optimal
design of sewer networks. Optimization of Urmia sewer
network using the proposed model led to 13 percent decrease
in construction cost. Among the advantages of the proposed
model are considering the execution aspects and avoiding
drop at pipe joints. Proposing a method for calculating
rainwater, the impact of rainwater on design of sewer
networks was also examined. According to the results for the
case study of Urmia city, considerable discharge of rainwater
(up to 10 times of sanitary sewer discharge) enters into the
sewer network which is not consistent with the primary
design criteria of the separate network. Considering the
rainwater in design of sewer networks would lead to
considerable increases in pipe sizes and network costs.
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Fig. 1- The studied area of Urmia sewer network (Report of Urmia sewer network project, 2006)
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Fig. 2- Computational flowchart for the proposed optimization model
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Table 1- Discharges of sanitary sewage and rainwater in the studied area of Urmia sewer network
dr0g )l NS aSid 31 andllne 3590 2390 43 U ol g MBS 93 - Joua

Path No. 4 5 6 7 8 9 ... 40 41 42 43 44 45

Rainwater Discharge (I/s) 458 1211 1031 41653 215 1644 .. 310 613 47720 51711 149115 1500.30

Sewageand infiltration 555 555 380 3810 690 3870 .. 310 690 6400 6420 15230  153.00
Discharge (I/s)

Table 2- Results obtained for the optimization of Urmia sewer network not considering rainwater
Olak ST BLd (9 dreg,l OIS aSus (g5 lwine (512 2el Cawday gl =T Jgo

path No. Bottom elevation of Bottom elevation of  Pipe f!lling Pipe diameter  Pipe slope Velocity

pipe's start node (m)  pipe's end node (m) ratio (mm) (m/m) (mls)

4 25.6300 25.6050 0.4702 200 0.0005 0.27

5 25.6050 25.0370 0.1972 200 0.0005 1.26

6 25.0400 25.0370 0.4633 200 0.0005 0.27

O O O O 0 0 |

43 23.2218 23.1843 0.8193 400 0.0007 0.58

44 23.1843 23.0894 0.9985 400 0.0038 1.00

45 23.0894 22.9327 0.8138 400 0.0039 1.40

Table 3- Optimum diameter values for pipes of Urmia sewer network in different states
BliSee LCIL 43 drg,l CWSL aSiui sy dipa shad p3lio - Joua

Commercial pipe diameters (mm) 200 250 315 355 400 500 600 800 1000 1200
Lengths of present Starﬁit‘xoflzm'a sewer 5030 - 620 - 6965 650 - - - -
pipes with Optimum case not considering
different rainwater 533.0 - 1145 132.0 547.0 - - - - -
diameter values Optimum case considering
(m) . 503.0 - - - - - 30.0 1145 679.0 -
rainwater
Table 4- Costs of Urmia sewer network in different states
Aliseo sLCIL 45 duog,l OIS Al (g ool Cawddy sLaasy 32 —F Jou
Costs (Toman) Present state Optimum des!gn not considering Optimum design considering rainwater
rainwater
Execution cost 121242163 104396641 (86.11% of present state) 154952053 (127.80% of present state)
Purchase cost of pipes 23248180 21002880 (90.34% of present state) 169754480 (730.18% of present state)
Total cost 144490343 125399521 (86.79% of present state) 324706533 (224.73% of present state)
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@ ohl Sl 3gy9 Silo dols gl sl w85 )15 )y 350
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1- Genetic Algorithm
2- Particle Swarm Optimization
3- Simulated Annealing
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