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A basic study on the renewal and maintenance methods and cycle of pipe lines
considering the asset management of the sewerage systems in Nagaokakyo city

SHIRAYANAGI Hiroaki Nara Prefectural Office
KITAMURA Yukisada Department of Civil and Environmental Engineering, Faculty

of Science and Engineering, Setsunan University

In Japan, by low birthrate and aging population recently, the accumulation of the
enormous social capital infrastructure is brought to a crisis progressively. To secure a
comfortable civic life, we must advance an argument to minimize the expense of renewal and
maintenance of the infrastructure maintaining the service level, so it will exercise the service
improvement and the accountability to citizen.

However, in the small enterprise, the quantitative verification is still lack and difficult how to plan
and perform the renewal and the maintenance of the sewerage systems from the long-term viewpoint
with present service level. In this study, we quantitatively show the renewal and maintenance
methods and cycle periods of pipe lines considering the asset management of the sewerage systems
in Nagaokakyo City.

Firstly, we propose the possibility of degradation per the sewerage pipe. Using the open database
in National Institute for Land and Infrastructure Management, we construct and estimate the
deterioration process model based on the Markov process. These models are all valid in the
structural and hydraulic characteristic at clay pipes, prestressed concrete pipes, and polyvinyl
chloride pipes. Also, we quantitatively show the difference of deterioration characteristic by the
material of sewerage pipes.

Secondly, we propose the possibility of degradation per the standard length because of the unified
point of view, and grasp the deterioration conditions of the sewerage pipe lines in Nagaokakyo City.
The possibility of severe structural degradation in the main lines will be estimated at most 10% in
2014, but 20-30% in 2050, over 50% in 2100. So, we evaluate the stage of abrupt transition from
slight level to severe level about the present degradation conditions of the sewerage pipe lines in
Nagaokakyo City. The enterprise must steadily formulate and execute the sustainable renewal and
maintenance planning.

Finally, we examine the renewal and the maintenance methods and cycle periods based on the
possibility of severe structural degradation under 30%. The possibility of degradation in 2100 at the
all sewerage pipe lines will estimate 13.8% with the renewal and maintenance policy, but 54.0%
without one. Also, the cycle periods estimate 54 years in clay pipes, 72 years in prestressed concrete
pipes, and 56 years in polyvinyl chloride pipes. Lastly, we will need the continuous debate about the
renewal and maintenance methods, the setting in prioritized renewal and maintenance pipe lines, and
the setting in the control levels from the viewpoint of minimization of the lifecycle costs.
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