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Assessment of the Deterioration of Large-Diameter Pipe Networks
(I) : Development of an Assessment Model
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Abstract The purpose of this study (I) is to provide a new methodology for evaluating deterioration of buried
pipe networks for the large-diameter old pipe improvement project currently performed by K-water. To develop
a new assessment model for large-diameter pipe deterioration, this study has investigated the three representative
methods for the pipe deterioration assessment such as evaluation methods 1995 and 2002, and the state
evaluation method through literature reviews. The ten assessment factors were selected by considering
large-diameter pipe characteristics as well as common factors with high priority in the three methods. Also, the
weighting of the factors was estimated by a regression equation from experiments and analysis on domestic
large-diameter pipelines and expert survey data. It is expected that the new assessment model developed by
analysing the existing three models is more reliable to assess the deterioration of large-diameter pipe networks.
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[Table 1] Comparison of modified base model by each assessment method

1995 Assesment method 2002 Assesment method State assesment method
Priority Factor Weight | Priority Factor Weight | Priority Factor Weight
1 Water leak/ 14 . . ] c . ¢ i 5
Record of damaged 1 Pipe vintage 0.30 orrosion of pipe

2 Maximum pressure 8
N 2 Remaining pipe thickness 5
3 Laying area 6 2 Internal coating 0.10
4 Road 6 3 Pipe body transformation
5 Pipe vintage 6 3 Type of soil 0.06 4 Redoc dis 5
6 Foundation engineer 5 5 Accident record
4 Water leak, Damaged, 0.06
7 Backfilled soil 5 Valve change record . 6 Internal pipe film of paint| 5
Pipe diameter 5 5 External coating 0.06 7 Road surface load 5
Electrical method 5 8 Internal water pressure 5
Moment of soil A 6 Pipe iameter 0.02 9 Pipe vintage 5
resistance , :
7 Road circumstance 0.02 10 Backfilled soil 5
Exter pH 2 11 Soil resistivity 5
10 nal 'RCdO)f 5 8 Foundation engineer | 0.02 12 Soil pH 5
corros| _ dislocation Sulfide and chloride
ion . . . 13 5
ectrical metho .
Sulfuric acid 5 9 El 1 method 0.01 content
/Chlorine ion 14 RSI 5
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[Table 2] Assessment Model of factor and weighting value
. . Condition . . . Condition .
Factor Standard in detail Weight Factor | Standard in detail Weight
value value
Water None 1.00
leak/ 1~3th/Syear-50km 050 | o1 | Intemal COaIEa’O enamel %3 0.0
Record of 3~5th/5year-50km 0.25 ’ coating I\I;OI)I‘Cy 0'00 ’
damaged Sth/Syear-50km excess 0.00 :
30year Excess 0.00 20% Excess 0.00
Pi 25~30year 0.25 External 20~15% 0.25
imPC 20~25year 0.50 0.109 | corrosion 15~10% 0.50 0.095
vintage 15~20year 0.75 depth 10~5% 0.75
15year Below 1.00 5% below 1.00
Sand quality 1.00 Internal 20;‘;}?5“;55 ggg
Backfilled Sand+gravel, Loam, 0.50 ermna ; '
R . 0.101 | corrosion 15~10% 0.50 0.094
soil Clay+gravel, Silt 0.25
Clay 0.00 depth 10~5% 0.75
’ 5% below 1.00
5.0kg/em’ Excess 0.00 50% Excess 0.00
Max 5.0~3.0kg/cr 0.25 Remaining 49~30% 0.25
ressu're 3.0~2.0kg/cr 0.50 0.099 pipe 29~20% 0.50 0.094
p 2.0~1.0kg/ert 075 thickness 19~10% 075
1.0kg/cr Below 1.00 10% Below 1.00
An industrial road, Expressway 0.00 5~10% Excess 0.00
Lavyin A four-lane road over 0.25 Pipe body 5~3% 0.25
e A two-lane road 050 | 0094 |transformat 3-2% 0.50 0.108
Backside road 0.75 ion 2~1% 0.75
Sidewalk and the bare ground 1.00 1% Below 1.00
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