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DEVELOPMENT OF MANAGEMENT TECHNIQUES FOR A LARGE-SCALE
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Abstract : Large-scale earthquake disasters, such as the Great East Japan Earthquake of 2011, have damaged many
agricultural irrigation facilities. As a precaution against large-scale earthquakes, it is urgently necessary to strengthen the
disaster response capabilities of key agricultural irrigation facilities. In view of this, research has been implemented for the
purpose of developing a control system that provides for large-scale earthquakes and other emergencies, and with the aim
of proposing an emergency management framework. In our FY2014 research, the results of Fault Tree Analysis (FTA)
concerning high-flow open channels in paddy fields and high-pressure pipeline facilities in upland farms gave a full
picture of the factors that interfere with disaster responses during large-scale earthquakes. The effectiveness of remedial
measures was also analyzed and evaluated. The analysis results regarding open channels found that it is not very difficult
to take the disaster responses that are currently planned when the seismic intensity is up to “6 lower” on the Japanese
seismic intensity scale. In the event of an earthquake with an intensity of “6 upper”, it becomes more difficult to make
these responses. For an earthquake with an intensity of “7”, it is not possible to greatly decrease the probability that
facility managers will be unable to take disaster responses even when they can take other measures for facility
management. These analysis results indicate the necessity of a business continuity plan (BCP) for open channels with the
aim of providing for an emergency when the implementation of existing disaster response plans is disrupted. The analysis
results for pipeline facilities show that the implementation of disaster responses is disrupted with a probability of less than
0.5 in an earthquake having an intensity of “7”. The low probability, however, owes a great deal to automatic operation of
emergency shutoff valves. This suggests that disaster responses by facility managers are likely to be disrupted when an
earthquake with an intensity of “6 upper” or greater takes place and emergency shutoff valves do not function properly.
Thus, a BCP is also necessary for pipeline facilities.

Keywords : large-scale earthquake, open channel, pipeline, disaster response, FTA
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