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Abstract Road disruptions in disasters create isolated areas that trucks alone cannot reach. This study proposes a cooperative
truck-drone delivery plan that allows transshipment between trucks and between trucks and drones while assigning each drone
to a specific truck. The plan is modeled in three layers—demand allocation, delivery order, and material transfer—and feasible
schedules with relay replenishment and split deliveries are explored via simulated annealing. We combine inter-component
graph-based initialization, dynamic programming for replenishment insertion, and a dependency-DAG simulation to evaluate
performance on large, fragmented road networks.
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