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Abstract 
Lack of an efficient sewer network in urban areas threatens public health and may give rise to contagious 
diseases. Various optimization methods have been developed for use in designing sewers networks in response 
to a number of requirements such as the high costs of constructing sewer networks, financial limitations, the 
presence of both discrete and continuous decision variables, and the nonlinear time complexity of such design 
problems. In this study, the particle swarm optimization algorithm (PSO) with the capability of “fly-back” 
mechanism equipped with the harmony search (HPSO) is used for the optimization of sewers network designs. 
The objective function consists of minimizing the excavation and embedding costs of commercial pipes. The fly-
back mechanism and the harmony memory method are used to prevent leaving out variables from the feasible 
space of the problem in an attempt to enhance model efficiency. Model constraints are satisfied at two levels, 
which leads to the desirable convergence of the PSO algorithm as compared to the conventional penalty methods 
in alternative evolutionary algorithms. In order to determine the admissible decision variables, the Manning 
equation is used as a hydraulic model. The performance of the proposed algorithm is shown by presenting two 
examples of sewer networks. Compared to the PSO algorithm used in sewer network optimization models, the 
proposed model exhibits a tangible improvement in cost reduction and a higher computational stability. 
 
Keywords: Sewer Networks Optimization, Particle Swarm Optimization, Harmonic Memory, Fly-

Back Mechanism. 
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1 Discrete Differential Dynamic Programming (DDDP) 
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2 Particle Swarm Optimization (PSO) 
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