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Fig.1 Formulation of restoration curve
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Table 1 Repair sequencing based on maximum slope
method and Horn’s algorithm (See Fig.3)

max. slope method Hom's algorithm

sequential No. Node Y Node 7
1 11 0.500 2 0.667
2 23 1.000 3 3.000
3 16  0.667 11 0.625
4 22 0.500 23 1.000
5 12 0.200 16  0.667
6 18 0.200 21 0.500
7 24 0.250 9 0.500
8 7 0.200 15 0.500
9 13 0.500 7 0.444
10 19 1.000 13 0.750
11 2 0.200 19  1.000
12 3 3.000 8 0.375
13 9 0.500 14 0.667
14 15 0.500 20 1.000
15 8 0.200 12 0214
16 14 0.500 18  0.222
17 20  1.000 24 0.250
18 5 0.200 5 0.200
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Table 2 Comparison of average time for restoration ¢,

case A case B
minimum spanning shortest path | minimum spanning shortest path
tree tree tree tree
Horn’s algorithm 5.64 5.92 16.38 17.04
maximum slope 6.94 7.31 18.04 18.67
method
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(19914 8 A 19 BF)

ON ALGORITHM FOR OPTIMUM POST-EARTHQUAKE RESTORATION OF
HIERARCHICALLY SEPARATED LIFELINE NETWORKS

Nobuoto NOJIMA and Hiroyuki KAMEDA

Rapid recovery from earthquake damage is an important issue in lifeline earth-
quake engineering. This study presents effective procedures to optimize post-
earthquake restoration processes of lifeline network systems. In this study, cu-
mulative number of customers connected to supply nodes is used to indicate con-
dition of recovery, and mean time for restoration of overall customers is adopted
as a criterion of optimality. First, in order to make all demand nodes connected
to supply nodes, the tree structre that covers all the nodes is identified from trunk
lines among the original network. Recovery sequencing of damaged components
included in the spanning tree is then determined by use of technique of operations
research. Next, an easy method to determine optimal division plan of peripheral
pipelines is proposed on the basis of the éffectivity of restoration of each division.
By use of this method, average time for restoration can be minimized with a

given number of divisions.
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