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A Comparison of Cost-Effectiveness for PVC Water Pipeline Construction
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ABSTRACT

This research aims to compare cost-effectiveness of a water pipeline construction project scoped for
only 300 mm. diameter and 4 water pipe materials; 1) Polyvinyl Chloride (PVC) class 8.5, 2) Polyvinyl Chloride
(PVC) class 13.5, 3) High-Density Polyethylene (HDPE), and 4) Ductile Iron (DI). The related expenses
included in this research are 1) construction and 2) maintenance/repairing expenses. The first expense can be
easily calculated and obtained while to calculate the second one is quite a challenge task, stemmed from the
facts that, water pipe leakage can happen anytime with uncertainty and lacking of water pipe leakage historical
data for other pipe materials. Hence, the researchers present a framework of how to estimate water pipe leakage
value for each water pipe material, explained by the following steps: 1) build a mathematical model represent
leakage value of PVC water pipe by using Polynomial Regression Analysis with available historical PVC water
pipe leakage dataset, 2) estimate the leakage value for remaining pipe materials by multiplying leakage value
obtained from previous step with leakage probability index. The leakage probability index is obtained from
testing and conduct Finite Element Analysis (FEA) on water pipe 3D model for each material in SolidWorks
software. Then, all total costs/expenses are calculated and compared for each water pipe material.

The results show that in 30 year, standard design period used by MWA, in 27" years the most cost-
effective water pipe material is PVC class 8.5 which has related minimum construction costs. Somehow, for
more than 27 years, the water pipe leakage amounts of PVC class 8.5 are increased tremendously. From this
reason, the Ductile Iron pipe turns into the most cost-effective instead of PVC class 8.5 pipe for 30 years design

period.
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