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Unlike the static design, a traditional method that completes the design step in one phase, the
dynamic method divides the design period into various phases. Nowadays, multi-objective
optimization algorithms are employed to achieve optimal designs in the dynamic method. This

research explains the multiphase design and construction, a sub-method of the dynamic method.
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Subsequently, two distinct approaches, namely the aggregated model and the disaggregated model,
are introduced for modeling the decision variable vector in the multi-objective optimization
algorithm. The aggregated model utilizes a single chromosome for each phase, while the
disaggregated model employs two separate chromosomes for each phase. Finally, the effects of
different approaches of decision variable vectors modelling applied to the dynamic method are
investigated. The results demonstrate that the disaggregated model leads to a 10% improvement in
the final Pareto front solutions compared to the aggregated model. Furthermore, this model results
in a 6% increase in the number of final Pareto front solutions and a 2-fold increase in the number of

feasible solutions in the initial iterations compared to the aggregated model.

Keywords: Water distribution networks, multi-objective optimization, static and dynamic design
methods, multi-phase method
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