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An Optimal Preventive Replacement Model for Water Supply Pipeline®
By Takashi TANAKA**, Le Thanh NAM***, Kiyoyuki KAITO**** and Kiyoshi KOBAYASHI*****

Underground water supply pipelines system often exerts to have high uncertainty of being leaked after
several decades of operation due to the corrosion process that is not easily observed. Leakage of the pipelines
visually appears without early notices and requires an immediate renewal. Thus, determining an optimal time
for renewal is always of essence in practice. This paper deliberates this demand into development of mathe-
matical model that enables to define optimal renewal timing in view of optimal total life cycle cost (LCC).
In the model, the deterioration of pipelines system is formulated by employing Weibull hazard function.
Furthermore, in consideration of technology innovation in pipeline materials, the model is expected to be an
effective benchmarking tool for managers in choosing the most suitable pipeline technology in their long-term
plan. An empirical application of model on pipelines network of Osaka city was conducted to demonstrate

its applicability.
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