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Reliability Analysis for Estimations of the Probability of Pipe Breaking
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The method of characteristics model(Kwon and Lee, 2008; Kwon, 2007; Chaudhry, 1979)
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Fig. 1. Plan view of pipe network

Table 1. Description of pipe network

Pipe No. Length(m) Diameter(cm) Junction No. Demand(m?/s) Elevation(m)
1 300 35 1 0 150
2 50 35 2 0.08 140
3 300 35 3 0.08 130
4 200 40 4 0.06 140
5 300 30 5 0.06 140
6 400 35 6 0.1 130
7 400 35 7 0 130
8 300 40 8 0.1 130
9 300 40 9 0.12 140
10 250 30 10 0.12 140
11 200 30 11 0 135
12 300 30 12 0 130
13 300 25 13 0 300
14 150 25 14 0 300
15 250 30

Table 2. Total simulation cases

Valve closure

CASE 1 CASE 2 CASE 3 CASE 4
J-2 J-5, J-2 J-6, J-2 J-10, J-2
J-3 J-5, J-3 J-6, J-3 J-10, J-3
J-4 J-5, J-4 J-6, J-4 J-10, J-4
J-5 J-5, ]J-8 J-6, J-5 J-10, J-6
J-6 J-5,J-9 J-6, J-8 J-10, J-8
J-8 J-5, J-10 J-6, J-9 J-10, J-9
J-9
J-10
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Fig. 2. Maximum pressure distribution at J-7 with 24 simulations(a) and 78 simulations(b)
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Table 3. Descriptions of variables for the reliability function with steady state
880 EREAI0 Tl ZA3D) | o= w2
Mean(u) 1000kg/cm” 0.38cm 30cm 10kg/cm”
COV 0.1 0.1 0.1 0.1
Distribution Normal Normal Normal Gumbel
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Fig. 3. Probability of pipe breaking at P-8 according to (a)pipe thickness (b)pipe diameter
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Fig. 4. Probability of pipe breaking at J-8 according to (a)inner pressure (b)allowable stress
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