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Resear ch on Predictive Equation for Earthquake Damage to Pipelines
Outline

The Great East Japan Earthquake of March 2011 tedlicritical damage on drinking water
pipelines in extensive areas from Tohoku to Kaegions. In the wake of this devastating event, wate
managers and policymakers are expected to urgedtlyess seismic weaknesses of the current water
system and develop effective mitigation and respa@tdivities and strategies.

Aiming to help water utilities better prepareetfiselves against potential earthquake hazards in
future, Japan Water Research Center has set upearch committee with Dr. Masakatsu Miyajima,
Professor of Kanazawa University, as its chair, laasl developed a new predictive equation to estimat
potential damage to water pipelines under majahgaakes.

The conventional predictive equations develdmedWRC estimate the number of leaks, breaks, or
other types of failure per kilometer of pipelinesbd on the liquefaction threat, micro topograpimg a
peak earthquake velocity at specific locations. Tinest important feature of the newly developed
equation is that it gives greater weight to liqu#ifan-caused ground failure effect and employs more
refined method to calculate its impact. This isaese the pipelines in severely liquefied zones—iyost
located in Urayasu City and Asahi City in ChibafBecture and Sendai City in Miyagi Prefecture—were
found to have suffered more extensively than theventional equations had indicated. On the other
hand, as for liquefaction-free zones, we will con& to use conventional equations with proper gslat
made based on the observed damage in the fornmaoisaki City and Tome City of Miyagi Prefecture,
which were affected by the earthquake but expeeidmo liquefaction.

The newly developed predictive equation is desigin the way that water utilities of any size can
use to better prioritize their anti-earthquake plag and activities. The utilities considered irttgu
smaller ones which may not be equipped with moghsticated operational tools such as Mapping

System that can assist in estimating pipelinesietdbility.

This report consists of the following chapters:

1. Research Purposes and Structures

2. Research Summary

3. Development of Predictive Equation for Earthqualeriage to Pipelines
4. Verification of Predictive Equation for EarthquaRamage to Pipelines

5. Application of Predictive Equation for EarthquakarBage to Pipelines
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