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Abstract

Purpose: The current research aims to present a multi-objective mathematical model with an integrated approach to
scheduling and financial flow in production projects using Non-dominated Sorting Genetic Algorithm IT (NSGA-IT).

Methodology: This research presents a multi-objective mathematical model integrating scheduling and financial flow
optimization in civil engineering projects. This research addresses the scheduling and financial flow challenges in
construction companies' production projects. The objective is to develop a multi-objective mathematical model that
integrates scheduling and financial considerations to optimize resource allocation and minimize costs. The statistical
population is in the form of a case study, and the required information and data were collected through interviews with
managers of Kisson Construction Company.

Findings: NSGA-II was used as an optimization algorithm to find efficient multi-objective solutions, and optimal results
were presented to select civil and construction projects.

Originality/Value: This research contributes to the field by proposing a novel multi-objective mathematical model that
integrates scheduling and financial flow considerations in production projects. The use of the NSGA-II algorithm
enhances the efficiency of finding optimal solutions. The findings can be valuable for decision-making when selecting
construction and production projects.

Keywords: Scheduling of production projects, Non-linear mixed integer multi-objective mathematical programming
model, NSGA-II.
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Algorithm 1- NSGA-11 pseudo code.
Procedure NSGA-11
Input: N’, G, f(X) > N’ members evolved g generations to solve f(X)
1 Initialize Population IP’;
2 Generate random population — size N’;
3 Evaluate Objectives Values;
4 Assign Rank (level) based on Pareto — sort;
5 Generate Child Population;
6 Binary Tournament Selecection;
7 Recombination and Mutation;
8 fori=1togdo
9  for each Parent and Child in Population do

10 Assign Rank (level) based on Pareto — sort;

11 Generate sets of nondominated solutions;

12 Determine Crowding distance;

13 Loop (inside) by adding solutions to next generation starting from
the first front until N’ individuals;

14 end

15 Selection points on the lower front with high crowding distance;
16  Create next generation;

17 Binary Tournament Selection;

18 Recombination and Mutation;

19 end
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Table 1- Optimal levels of NSGA-11
proposed parameters.
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Table 2- Setting the parameters of the
mathematical model.

a> g Hladie Pl
Yo Uniform ~[114290, 185715] Ccapexj
Yo Uniform ~ [14285, 22855] Cj, L-t+1
Yo Uniform ~[123415, 213435] Copexj

s Uniform ~ [745673, 987254] Wji
Yo Uniform ~[445673, 587254] Wiji
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Table 3- Software output.
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Diversityfxffgs: 0.458
Coverage: 0.6
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Coverage: 0.7
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Coverage: 0.8

Solution4:1->2->3->6->8->9->10
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Figure 4- The paths of the project.
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