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A Study of Physical Condition Predicting Model
Development of Plastic Pipes in Water Mains
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Abstract : This study suggested a model that can predict a degradation condition over time of two plastic pipes, PE and PVC,
which are currently used in the country, This study was analyzed physical characteristics change of plastic pipes by comparison
with initial physical characteristics (on the case of new pipes). Since this is dependent on accidents that already occurred, there
are limitations that it only decides a priority on improvement based on relative corrosion status rather than precautionary aspects,
The comparison results between physical degradation by the deducted performance rating and a conventional numerical scoring
method showed that correlation coefficient was 0.67 for PE pipes and 0,86 for PVC pipes, indicating a high correlation, Accord-
ing to this result, it has been decided that the performance rating suggested herein can be applied naturally to the criterion of an
improvement decision, which was based on Scoring System, From results of the research, it is expected that a reliable result
can be provided to an improvement decision process related to degradation of plastic pipes by comprehensively comparing and

evaluating a condition of pipe materials(direct factors) and an environmental impact(indirect factors).
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Fig. 1. Procedure of physical condition predicting model devel-
opment of plastic pipes
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Table 1, Physical properties analysis method of plastic pipes
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Table 3. Physical properties analysis results of PVC new pipes
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Table 4, physical properties change characteristics according to
ages of plastic pipes
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Table 5, weighting value of each physical property factor
Division Factor Original slope S(1) co(;(f)frirceigzto?c) Cclrrleccfg(il)olpe Weigh(ti\)r;)g value
Residual tensile strength 1.1995 2.8 3.359 0.0337
Bursting tensile strength -0.1439 3.0 0.518 0.0052
PE Elongation -26.381 1.0 26.381 0.2647
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Melt mass-flow rate 0.0575 1094.8 62,951 0.6316
e Residual tensile strength 0.3506 1.0 0.695 0.0612
Elongation -0.7166 7.5 5.2601 0.9388
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Fig. 6. Comparison of conventional numerical scoring method
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Table 6. Rehabilitation decision criteria of physical condition predicting model

Conventional numerical scoring method This stud
(K-water, 2010) y
Gl deterioration Rehabilitation Failure of Quality index, Q Rehabilitation
oint strategies Risk, (Fr strategies
¥ . o) I2E] PVC e
Good
I 45 < 00¢ Low 0.6 < 0.75 < Continuously use
(washing)
1 35 ~ 45 washing or replacement middle 04~06 0.6~075 Replace{nent
(repair) (repair)
Replac t
111 < 35 cpracemen High < 0.4 < 0.6 Replacement
(repair)
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