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Tab. 1 The connectivity reliability of the source and sink nodes
LA 1) 8 £ X )
RS KEanfe ) YR DL
o (TSR 6 000 1K)
2 0.916 7 (0.916 9 £0.0002) (0.916 9 £0.004 0)
3 0.878 0 (0.878 1 £0.000 3) (0.878 1 £0.004 6)
4 0.9477  (0.9478£0.0002) (0.947 8 £0.003 1)
5 0.9232  (0.9233+0.0002) (0.923 3 +0.003 7)
6 0.847 2 (0.8473+£0.0003) (0.8473+0.0051)
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Tab.2 The corresponding relations between source and

sink nodes in the connectivity matrix
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Fig. 3 Simplified network diagram of

medium voltage A pipe network
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Tab.3  The impact of the setting source point on the connectivity reliability of sink nodes under different earthquake intensities

T B2 3 ] 5
i VI il X i
G BEE IR s G 5 Akl JEE BOE I8 S A5 Al I BEE I8 5 A5 Ak, JEE
1 39 (%) 1 39 (%) 1 39 (%)

78 0.8118 0.905 4 11.53 0.352 0.5232 48. 64 0.027 4 0.101 6 270. 80
79 0. 887 2 0.988 4 11.41 0.542 8 0.817 2 50. 55 0.094 4 0.3322 251.91
80 0.893 4 0.995 8 11. 46 0.561 6 0.847 2 50. 85 0.056 4 0.260 4 361.70
81 0.882 8 0.982 2 11.26 0.517 4 0.697 6 34.83 0.090 0 0.104 8 16. 44
82 0. 809 2 0.901 0 11.34 0.405 2 0.547 2 35.04 0.055 6 0.062 6 12. 59
83 0.7450 0.830 8 11.52 0.350 8 0.471 6 34. 44 0.040 8 0.047 8 17. 16
84 0.684 0 0.761 8 11.37 0.307 2 0.407 8 32.75 0.031 6 0.039 8 25.95
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Tab.4 The merits and demerits comparison of the setting source point under different earthquake intensities
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2,21, 23,36, 54, 84, 110, 13, 16, 17, 19,
2 2 2 {27, 40, 107}
86. 101, 102, 111} 20, 81, 85, 92}
81 132,39, 40, 41, 61, 69} 36 {90} 3 196}
82 {58, 59, 60, 70, 71} 42 169} 4 {98, 108, 109}
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Analysis of Anti-seismic Connectivity Reliability of City Gas Pipeline
Nework Based on Monte Carlo Method

ZHAO Hui-gian, GUO Ming-zhu, ZHAI Chang-da, SHI Song
(College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract

Based on discriminating the seismic response of gas pipeline, we calculated the anti-seismic reliability of the
pipe, and combined with graph theory, we simplified the city gas pipeline network as the source point, sink
point and sideline to establish the simplified model of pipeline network. Then we analyzed the anti-seismic con-
nectivity reliability of a certain six-node network model by Monte Carlo method. The results showed that with the
increasing of iterations number, the probability of the approximate solution close to the exact solution with a
smaller error is greater. Setting the number of iterations as 5 000 could better meet the precision requirement.
Based on the analysis of the connectivity matrix, we discussed the feasibility of improving the connectivity relia-
bility of the target sink point by using the setting source point. At last, taking the large-scale gas pipeline net-
work in downtown Baoding as an example, we calculated the connectivity reliability of pipeline network under
earthquake intensities from V[ to IX degree, and compared the impact of the setting source point on the connec-
tivity reliability of all the sink nodes, which could provide references for the seismic damage prediction and anti-
seismic optimization of gas pipeline network in the study city.

Key words: Monte Carlo method; city gas pipeline network; set source node; sink node; anti-seismic

connectivity reliability





