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Multi-Vehicle Simultaneous Pickup and Delivery Routing with Time-
Dependent Congestion and Return Deadline
Li Meijiao
School of Management Science and Engineeringg, University of Jinan, Jinan, Shandong 250000

Abstract : To address urban express delivery operations in which delivery and pickup services are performed
simultaneously, travel times vary by departure period, and vehicles must return to the depot before
a prescribed deadline, this paper develops a multi-vehicle simultaneous pickup and delivery routing
model with time—dependent congestion. The objective is to minimize fixed vehicle costs and time—
dependent travel-distance costs subject to customer assignment, vehicle capacity, route continuity,
time propagation and route—duration constraints. An insertion—-based construction heuristic and an
improved simulated annealing algorithm with tabu memory are designed. A semi—empirical TD—
SPDP-50 instance is constructed from anonymized real road—network time—distance matrices and
Solomon-inspired simulated customer demands. Computational results show that the dynamic model
obtains a feasible solution with a total cost of 1275.99 yuan, 7 vehicles, and the latest return at
16:57:47, whereas the static average—speed solution violates the return deadline when re—evaluated
with dynamic matrices. The results confirm the necessity of time—dependent routing evaluation in
deadline—constrained urban delivery.

Keywords : simultaneous pickup and delivery; vehicle routing problem; time-dependent congestion;
return deadline; simulated annealing
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