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Analysis on Seismic Robustness of Urban Water Supply

System Based on Disaster Resilience
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Abstract: Based on the concept and characteristics of disaster resilience. technical robustness and organizational robustness were

discussed by updating trunk lines of urban water supply system for two different earthquake magnitudes, M 6.5 and M 7. 0 re-

spectively, where lifeline earthquake loss model was taken as a starting point. Monte Carlo based GIRAFFE model was adopted

in this research. Result shows that retrofit of trunk lines is helpful for both technical robustness and organizational robustness,

and the updating effect would become more significant as the earthquake magnitude increases. Furthermore, criticalness of pipe-

lines is not determined by the earthquake magnitude, but as time goes it depends on their respective locations in the system and

system configuration. At the moment instantly after earthquake, the pipelines which are located at the center of system would

be more critical; while 24 hours later, the pipelines which are closer to the reservoir will become more critical.
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15 9.75 1000 145 0. 30 105 203 0.61 17076
35 3.81 6503 147 5.64 32 205 6.40 247
101 12. 80 719 149 4,88 103 207 2.74 263
103 13.11 504 151 10. 21 547 209 —0.61 3
105 8. 69 512 153 20. 18 167 211 2.13 33
107 6.71 207 157 3.99 196 213 2.13 53
109 6.19 876 159 1.83 156 215 2.13 349
111 3.05 537 161 1.22 60 217 1. 83 92
113 0.61 76 163 1.52 36 219 1.22 156
115 4. 27 197 166 —0.61 10 225 2. 44 86
117 4. 15 446 167 —1.52 55 229 3. 20 243
119 0.61 667 171 —1.22 — 149 231 1.52 62
121 —0.61 158 177 2.44 220 237 4.27 59
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131 1.83 162 193 5.49 270 249 5.49 91
139 9.45 22 197 7.01 65 251 9.14 206
141 1.22 37 199 —0.61 452 253 10. 97 153
143 —1.37 24 201 0.03 169
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