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Determination of Optimal Time to Replace On—S Water Pipeline by Analyzing
Water Main Failures and Economical Efficiency
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Abstract

In this study, applied to the industrial water service, it is verified feasibility of break—even analysis method which has not been
introduced in Korea. The On—san water pipeline of 7.1km among the Ul—san industrial water service is selected and the optimal
replacement time calculated by break—even analysis method is year 2033 to 2044 which will be 53 to 67 years since the pipes
were buried. If indirect cost such as the value of lost water and traffic disruption, service interruption, etc. is calculated as 30
and 100% of the direct cost, the financially optimum replacement time is advanced 3 to 9 years. These ways present rational

criteria to establish long—term plan for budget and to execute the limited budget efficiently.
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Table 1. Status of On-S water mains

o Length Ratio
Division . g ()
(Steel pipe) 500 2
] PC
P'p? (Prestressed 1,638 23
materials Concrete Pipe)
DIP
(Ductile Iron Pipe) 380 5
1350 1,854 26
Pipe 1200 1,98 28
diameter 1100 8% 13
(mm) 1000 1576 2
900 786 1
, 1993 194 3
'“S;ae"::'on 197814 32% 4
19774 3,658 51
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Fig. 2. Break-even analysis procedures in this study

281 |—



Journal of Korean Society of Water and Wastewater
Vol.23, No.3, pp.279-285 June, 2009

A gl

FEAD A A

HI

dHd "ots St 4THE 2 udAY| 2F

At sEeiA| gk 2AARRE] 1HEfs] 71EE ] 9ls
AR B} Baenlg S0 A wolsiA et
B8] Aol ozl 3

A 2 Aol Aafgel whe FERHES
F AR AlaLe] BepHl g ARSIV E Baiks et
o] ]8Il

WAL X Yol FEFAFATZ7H2008) 4] #A]
g EFEAM] &, B, AP BEeAE o8-8t

o] sl

y

3. 2+&xt

31 Atxloly &
311 U Aoty FHe

g o] B2 1970 Holl tiitito] njAdE gl
w1993l UF 2 (194m) 7} WA AT AFarEAy-e-
mAd 2 5l 1981dS A0 2007 /M| F 38
9] Alar) 7155 o] Qi) o]F WHF H 587} £
-89 Ala(F 971)E Al¥)skar E¥H(Water main)ollA]
WRAISE Alal= 297102 A%t 1.23710] WSk Zlo=

50 8000
40
. B Failure number 6000 E.
ra" —@— Cumulative failure number "E,
-E 30 |- Water mains length S
3 @
2 £
<
Sy g
3 3
w k3
10 =
0
S o & o o o B P O F & ®
IS «& IS I T I

Time, year

Fig. 3. Failure number and installation length in On-S water mains
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Table 2. Repair costs for water mains failure types
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replacement
Lead joint repair ¢ 1,000 1A
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¢ ¢ 1,100 12
¢ PC 1,350 15

Installation of
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¢ ¢ 1,100 12
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¢ PC 1,350 18
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Table 3. Replacement costs for On-S water mains

Pipe : Pipe length(m) | Replacement
) Pipe
diameter ) ; cost
materials | Sum | Soil | Road .
(mm) (million won)
Sum 7,108 | 120 | 6,988 9,754
1,350 SP 1,854 | 120 | 1,734 3430
1,200 DIP 1998 - | 1,998 7%
1,100 DIP 84 | - 8% Lz
1,000 ¢ 1576 - | 1,576 1741
900 ¢ 786 | - 786 710
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Table 4. Optimal time to replace in case of future pipe
failures frequency

Not including | Including indirect |Including indirect
indirect cost cost 30% cost 100%
Coes Replac | Age | Replace | Age | Replac | Age
ement of ment of ement | of
time, | pipe, time, pipe, | time, | pipe,
year |years| Vyear |years| year |years
1 2046 69 2043 66 2038 61
2 | 2040 63 2037 60 2032 55
3 | 2035 58 2032 55 2027 50
4 | 2037 60 2034 57 2029 52
5| 2033 56 2030 53 2027 50
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