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Fig.2 Electric powerline network (Minami Koizumi).
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Fig.4 Water pipeline network (A section of Fujisa-

wa).
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Fig.5 Meshed networks with different mesh sizes.
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Fig.7 Change of random network.
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Model (1) (Tree network).
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Fig.9 Model (2) (Tree network with loops).
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Fig.11 (a) No correlation between number of dam-
ages and supply rate for Model (1).
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Fig.11 (b) No correlation between number of dam-
ages and supply rate for Model (2).
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Fig.13 (d) Gas pipeline network (Shougen).
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EARTHQUAKE DAMAGE EVALUATION OF LIFELINE SYSTEMS BY FRACTAL
DIMENSION
Masami NAKAGAWA, Masao SATAKE and Akihiro INOMATA

A new method of damage evaluation for complex secondary networks of lifeline sys-
tems is proposed. A similarity between natural and man-made supply network systems
are explored. Rivers and veins are examples of the former and gas and water pipelines
are those of the latter. It is shown that both possess fractal nature in the statistical
sense so that any part of an abovementioned network is statistically similar to that of
any other parts or that of an entire network. When a lifeline network system is re-
ceived seismic damage, the total effective length of the network, which is defined as
the supply rate, decreases. Using the actual data from Off-Miyagi Earthquake in 1978,
it is found that the change in the total effective length is linearly related to the change
in the fractal dimension. It is also found that the supply rate due to hypothetical dam-
age can be estimated from the linear relation obtained thoroughly from the actual data.
This shows a possibility that a supply rate-fractal dimension curve may be used to pre-
dict the extent of damage due to an upcoming event.
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