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Probability of Pipe Breakage for Pipe Network with Surge Tank regarding

Unsteady Effect

28 Aol W 8
Kwon, Hyuk Jae / Lee, Cheol Eung

Abstract

Numerical model which can simulate the surge tank for unsteady flow was developed in the present
study. Furthermore, reliability model which can calculate the probability of pipe breakage regarding
unsteady effect was developed. For the risk estimation of pipe breakage and functional estimation of
surge tank, probability of pipe breakage for pipe network with surge tank was calculated regarding
unsteady effect. From the results, it was found that unsteady flow significantly increase the
probability of pipe breakage and surge tank considerably decrease probability of pipe breakage as
damping out the pressure oscillations.
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Table 1. Properties of Pipe Network

Pipe | Length | Diameter | Junction | Demand
No. (m) (cm) No. (m?/s)
1 550 100 J-1 0.0
2 400 50 J-2 0.05
3 150 50 J-3 0.06
4 700 50 J-4 0.07
5] 700 50 J-5 0.12
6 150 30 J-6 0.0
7 400 30 J-7 0.08
8 600 40 J-8 0.0
9 600 40 J-9 0.1
10 400 100 J-10 0.0
11 250 50 J-11 0.09
12 250 50 J-12 0.0
13 150 30 J-13 0.0
14 150 50 J-14 0.0

15 200 50
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Fig. 1. Pipe Network with Surge Tank
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Table 2. Cases of Unsteady Analysis

Valve Closure Time=0.2s, 0.5s, 1.0s
CASE 1 CASE 2 CASE 3 CASE 4
]2 J-2,J-3 J-4,J-5 J-9,J-5
J-3 J-2,J4 J-4, J-7 J-9, J-7
J-4 J-2, J-5 J-4, J-9 J-9, J-11
J-5
J-7
J-9
J-11
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Table 3. Statistical Properties of Random Variables for Reliability Function(P-7)
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Mean 1200 0.35 30 16.8 11.7
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