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ABSTRACT 

 
Selection of appropriate pipe material is one of the most challenging tasks in water 

supply projects, since it contributes substantially to the overall cost of a project. Any 

water supply scheme mainly consists of a transmission pipe network and a distribution 

pipe network whereas, the transmission pipe network becomes more vital as it conveys 

high flow rates, and most of the time the transmission lines are to be designed as 

pumping lines. Numerous numbers of factors such as initial cost, velocity and head 

losses, ease of construction, durability, water hammer effects, flexibility and 

toughness, resistance to chemicals and energy and operating and maintenance cost 

have to be considered at the design stage of a transmission network. In this research 

study, an effort has been made to apply the method of Multiple Attribute Decision 

Making (MADM) to evaluate the most critical parameter in selecting of water 

transmission pipelines in Sri Lankan context. Consequently, Analytic Hierarchical 

Process (AHP) methods were used to select the best material, based on the most critical 

parameter obtained from MADM method. Five alternative materials: Ductile Iron 

(DI), High-Density Polyethylene PN-16 (HDPE), HDPE PN-10, Glass Reinforced 

Polymer (GRP) and Mild Steel (MS) were used for analysis and five assessment 

attributes: velocity, material supply and laying cost, friction losses, energy cfost and 

water hammer effects have been incorporated in the analysis. Additionally, the actual 

data of an existing water supply network was used for the study. The most suitable 

material for water transmission is DI with compared to other materials considered for 

the study. Finally, manual calculations using MS Excel was used to justify the AHP 

methodology. Based on the findings, a guideline was developed and this guideline 

provides material supply and laying is the most critical parameter in the selection of 

most suitable pipe material for the transmission network of a water supply system in 

Sri Lankan context. 
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