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ABSTRACT
Proper operation of critical infrastructure systems such as power, gas, water, and telecommunications is imperative for
modern societies. Unfortunately, these systems are widely exposed to natural and anthropogenic hazards, which
combined with their expanding demands and high interdependency, increase their vulnerability and exacerbate human
and economic losses. Thus, government and other stake-holders are giving priority to studying and maximizing the
resilience of such critical systems, defined as their ability to withstand a hazard, contain its damage, and return to
adequate performance levels. Unfortunately, studying the resilience of infrastructure networks and other socio-physical
systems presents multiple analytical and computational challenges, associated with modeling their uncertainty and
interdependencies under disaster conditions. To address these challenges, I will start by introducing a set of
mathematical models centered on the Interdependent Network Design Problem (INDP), concerned with defining the
minimum-cost reconstruction strategy of a partially destroyed system of interdependent networks, and will follow by
presenting diverse applications of the INDP in the study and optimization of the recoverability and resilience of
infrastructure networks. Then, I will discuss some of my current research projects, which focus on exploring additional
applications of the INDP to a broader set of resilience-related problems, such as work-crew routing for efficient
infrastructure restoration, community-driven restoration modeling, and integrating operational and organizational
aspects in interdependent infrastructure recovery.
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