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Abstract

In this study, management index method has been developed to estimate the level of deterioration, applied to Cheongju city, and compared
with the previous estimation methods of deterioration level of water distribution system. From the results, distribution systems of Yullyang,
Naedeok1 and Yongam?2 are found to be seriously deteriorated. And it was also found that probability of pipe breakage was estimated
as 3.21%, 4.64% which is highest level at the steel pipe of 200 mm and 300 mm diameter. It was found that risk degree was estimated as
0.2609, 0.2644 by using management index method in Naedeok1 which is the most dangerous distribution system in the city. It was also
found that results of risk analysis by management index method have been similar with the results of safety analysis by reliability method
and indirect estimation method of deterioration level. Therefore, newly developed management index method can be applied and may
be useful to the estimation of deterioration level for the future maintenance and management of water distribution system.
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Table 1. The weight of the indirect estimation method according to pipe type
Division Item Steel CML-DCIP CIP/D(C)IP PVC
Pipe diameter 0.098 0.052 0.065 -
Pipe specification
Service year 0.255 0.236 0.234 0.05
Water quality corrosion 0.041 0.034 0.085 -
Corrosion environment Soil corrosion 0.059 0.071 0.098 -
Electron-Chemical protection 0.118 - - -
Lay depth 0.028 0.038 0.032 0.047
External load
Road type 0.037 0.040 0.039 0.055
Internal load Maximum water pressure 0.083 0.125 0.103 0.187
Accident history The number of damages 0.194 0.248 0.227 0.323
Connection/Bifurcation Valve/Waterworks density 0.087 0.156 0.117 0.178
Types of soil External damage - - - 0.16




J. H. Lee et al. / Journal of Korea Water Resources Association 55(S-1) 1167-1175 1169

Table 2. Correction coefficient according to year of use

Service year Correction coefficient
0 ~ 10 years 100
10 ~ 20 years 90
20 ~ 30 years 80
More than 30 years 75

Table 3. Results of indirect estimation method

Region Indirect e§timation ' Grade of
point pipe condition

Yulyang (old) 29.28 I
Naedeok1 38.69 I
Yongam?2 43.30 I
Naedeok2 45.03 I
Gangnae 47.39 I
Oksan 50.06 I
Ogeunjang 50.37 I
Sannam 51.79 I
Gangseol 58.73 I
Hyeondo 61.33 1
Seonghwa 61.82 I
Nami 62.55 I
Gadeok 64.54 I
Yulyang (new) 64.55 I
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Fig. 1. Probability density function of surge pressure head (Naedeok1
water distribution)

Table 4. Statistical properties of surge pressure head

Naedeokl Water Distribution

Mean (m) 13.41

COoVv 0.700

Scale parameter ( k) 0.136

Shape parameter (A) 9.176
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Table 5. Priority rank for renovation by reliability analysis
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renovaion e breakage (0 200 ) | _renovation gn brakage () (300
1 Naedeok1 3.21 1 Naedeok1 4.65
2 Yulyang (old) 3.02 2 Yulyang (old) 4.55
3 Naedeok2 2.74 3 Ogeunjang 4.01
4 Yongam2 2.39 4 Naedeok2 3.75
5 Sannam 225 5 Yongam?2 3.59
6 Gangseol 2.16 6 Gangseol 3.51
7 Gangnae 2.07 7 Sannam 3.42
8 Seonghwa 2.02 8 Seonghwa 3.22
9 Nami 1.83 9 Nami 3.01
10 Ogeunjang 1.66 10 Gadeok 2.68
11 Hyeondo 1.43 11 Oksan 2.22
12 Gadeok 1.36 12 Yulyang (new) 1.97
13 Oksan 1.25
14 Yulyang (new) 1.04
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Table 6. The weight value of management index

Management index Weight value
Pipe index of thickness 0.125
Pipe index of residual thickness 0.125
Junction index of hydraulic pressure 0.083
Pipe index of service year 0.255
Index of soil condition 0.218
Pipe index of accident history 0.194
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Table 7. Priority rank for renovation by management index method
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Priority of renovation Region De(gzrgg ::;;i;k Priority of renovation Region De(;g:)e; ::;;Sk
1 Naedeok1 0.2609 1 Naedeok1 0.2644
2 Yulyang (old) 0.2563 2 Ogeunjang 0.2591
3 Naedeok2 0.2312 3 Yulyang (old) 0.2589
4 Yongam?2 0.2235 4 Yongam?2 0.2261
5 Gangnae 0.2084 5 Naedeok2 0.2154
6 Ogeunjang 0.1939 6 Sannam 0.1935
7 Sannam 0.1898 7 Seonghwa 0.1773
8 Hyeondo 0.1744 8 Oksan 0.1738
9 Seonghwa 0.1731 9 Gangseol 0.1658
10 Oksan 0.1696 10 Yulyang (new) 0.1657
11 Gangseol 0.1659 11 Gadeok 0.1636
12 Nami 0.1630 12 Nami 0.1460
13 Yulyang (new) 0.1617
14 Gadeok 0.1341

Management index method

Management index method

El Management index method
-e-Reliability method

Fig. 5. Comparison of the management index method and reliability analysis

mm Management index method

-e-Service year

Region

Fig. 6. Comparison of the management index method and service year

Reliability method

Service year(year)



1174 J. H. Lee et al. / Journal of Korea Water Resources Association 55(S-1) 1167-1175

mm Reliability method
-e-Service year

Reliability method

Region

Service year(year)

Fig. 7. Comparison of reliability analysis and service year
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