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Regional hazards such as earthquakes, floods, and severe storms can severely disrupt interdependent infrastructure

networks, with impacts that are often spatially correlated. Although post-disruption restoration across these

interdependent infrastructure networks is inherently coupled, centralized decision-making is rarely feasible in practice,

and effective coordination is hindered by limited data sharing among distinct infrastructure operators. This work proposes

a distributed post‑disaster restoration framework that, for given a known damage set, minimizes the expected

unmet‑demand costs across interdependent networks. Spatially correlated uncertainty in repair durations is modeled

using a Gaussian copula and a representative scenario set is generated via a scenario reduction method. On this basis, a

two‑stage stochastic mixed‑integer program is formulated: in Stage 1, a deterministic restoration schedule is prescribed

(repair start times and crew allocation); in Stage 2, network operations are optimized under each uncertainty realization

scenario. To enable coordination under privacy constraints and improve computational efficiency, an Alternating Direction

Method of Multipliers with embedded Logic‑Based Benders Decomposition (ADMM‑LBBD) is developed. Only the binary

status of dependency‑pair nodes is exchanged through a shared gate variable, thereby preserving the confidentiality of

each network’s topology and operational data. In each ADMM iteration, consensus on the gate variables is enforced,

while period‑by‑scenario flow subproblems generate logic‑based Benders cuts that strengthen a cut‑augmented master.

Applied to the Shelby County power-water network, the proposed method converges within a small number of iterations,

significantly reduces expected unmet‑demand relative to a no-information-sharing benchmark, and consistently reveals a

“power‑first, water‑follows” recovery pattern consistent with physical interdependency. Overall, the proposed method

achieves performance within a modest optimality gap of a centralized solution while offering faster computation and

privacy protection.
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