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1. Introduction

« \Water systems are vital to the well-being of communities since they contribute to the functionality of all
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building clusters as well as other lifeline systems (e.g., energy and transportation systems).

EARTHQUAKE

 Prior studies on economic losses caused by water service disruption suggest that duration of functionality
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loss Is just as critical as the geographical extent and severity of damage. Therefore, models that capture

the spatial distribution of component-level physical damage and loss and restoration of functionality, are
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needed to develop effective risk mitigation and emergency management plans for water systems.

« The current study uses pipe damage, inspection and repair data from 2014 South Napa earthquake to Legend
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validate a Discrete Event Simulation (DES) model of city’s water system.
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5. Recovery

. —— « Model validation achieved by tuning temporal and resource-related parameters.
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5. Discrete Event Simulation /. Summary and Conclusion
» Discrete event simulation (DES) is used to model the earthquake- Entites e | A discrete event simulation (DES) model of post-earthquake water system functionality disruption and
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induced disruption and restoration of functionality for the Napa restoration is validated using data from a real event and extended to a hypothetical scenario.
water system. DES model represents the behavior of a complex [Repa s )|+ New fragility functions were developed and compared with industry standards.

system as a sequence of events that occur at discrete points in time. « Multiple sources of uncertainty were propagated within the scenario-based assessment including the

Processes

« The core elements of DES model includes: Entities: specific objects [ Component ropecion | level of pipe damage conditioned on the shaking intensity, resource rescheduling and the network
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.

within system, Attributes: set of features specific to each entity, component inspection and repair times.

Events: occurrences that affect state of an entity, Resources: objects « Associated cumulative density functions are then developed to enable a probabilistic evaluation of

Schematic representation of DES
that provide service to entities, Time: discrete points in time domain. modeling framework restoration-based performance targets.
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