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Abstract

In this study, corrosion depth equation was suggested according to real measured corrosion data, and then management indexes of pipe
network which can determine the deterioration rate and safety rate has been established and applied to real pipe networks. Furthermore,
reliability analysis and management index analysis have been conducted to estimate and compare the deterioration rate. From the results
of reliability analysis, it was found that probability of failure of 200 mm steel pipe can be increased from 4.36% at present time to 8.23%
after 20years at Gaduk and from 7.35% to 12.99% at Nami. From the results of management index analysis, it was found that deterioration
rates of Gaduk and Nami are 1.009 and 1.174, respectively. Priority of improvement and replacement of water pipe can be determined
by results of reliability analysis and management index analysis.
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Fig. 1. Corrosion depth according to service year
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Table 1. Statistical properties of surge pressure

Water Distribution Gaduk Water Distribution Nami
mean (m) 19.66
standard deviation (m) | 8.06
COV 0.410

Scale parameter (<) 0.11

mean (m) 8.82

standard deviation (m)| 4.08
COV 0.463

Scale parameter (<) 0.31

Shape parameter (A) | 14.38 | Shape parameter (\) 6.98
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Table 2. Change of pipe thickness according to service year (Steel pipe)

Service year (year) Corrosion depth (mm)
10 0.5744
20 0.9202
30 1.2123
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Table 3. Probability of pipe breakage of water distribution Gaduk
and Nami according service year

Pipe Type Steel Pipe (Gaduk) Steel Pipe (Nami)
Pipe diameter [ 200mm | 300 mm | 200 mm | 250 mm
Present 4.36% 6.94% 7.35% 9.18%
10 years 6.18% 9.01% 9.51% 11.31%
20 years 8.23% 10.93% 12.99% 13.79%
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Table 4. Management indexes in Gaduk and Nami water distribution
system (Steel pipe)

Gaduk Steel | Nami Steel

Pipe Pipe
Pipe index of Thickness 0.39 0.34
Pipe index of Residual Thickness 0.11 0.16
Junction index of Hydraulic pressure 0.26 0.78
Pipe index of Service year 0.37 0.71
Index of Soil Conditions 1 1
Pipe index of Accident history 0 0
Pipe index of flow rate 0.3 0.36
Extent 1.009 1.174
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Fig. 13. Radar chart of Gaduk (Steel pipe)
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Fig. 14. Radar chart of Nami (Steel pipe)
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