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 Rapid urban and industrial growth has intensified the 
demand for efficient wastewater infrastructures. Since 
pipe procurement and deep trenching represent the 
primary financial burden in sewerage projects—often 
exceeding 80% of total investment [1] —optimizing 
network design is a critical economic priority [2]. Unlike 
pressurized water distribution, sewer design must 
strictly balance pipe diameters with excavation depths 
to maintain gravity flow and prevent sedimentation [3]. 
The optimization problem is formulated through an 
objective function targeting global cost minimization: 

Fobj = ∑ (𝐶𝑝,𝑖. 𝐿𝑖 + 𝐶𝑒,𝑖) + 𝑃
𝑁𝑝𝑖𝑝𝑒𝑠

𝑖=1
  

Where Fobjis the total construction cost, 𝑁𝑝𝑖𝑝𝑒𝑠is the 

number of conduits, 𝐶𝑝,𝑖 and 𝐶𝑒,𝑖 represent pipe and 

excavation costs, and 𝑃 is a penalty for solutions 
violating hydraulic constraints [4]. This study develops 
an optimization tool utilizing the Lion Optimization [5] 
Algorithm to identify the most cost-effective 
engineering solutions 

© ICRAMCS 2026 Proceedings ISSN: 2605-7700 
References 
[1] B. Yazdi and R. Salehi, Journal of Hydroinformatics, Vol. 22, 2020, pp. 445–460. 

[2] M. Najafzadeh and S. Zeinolabedini, Water Resources Management, Vol. 34, 2020, pp. 2111–2126. 

[3] A. Kaveh and M.S. Suleiman, International Journal of Civil Engineering, Vol. 18, 2021, pp. 125–139. 

[4] G. Gupta and R. Kumar, Environmental Science and Pollution Research, Vol. 28, 2021, pp. 15430–15448. 

[5] R. Rajakumar, Procedia Computer Science, Vol. 125, 2018, pp. 522–529. 

 


