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Abstract

This paper investigates the limited adjustment-based urban cold chain logistics distribution route
optimization problem, which aims to minimize the total distribution distance while satisfying the
diverse demands of customers for goods. The research problem involves assigning customers to
different distribution routes and determining the distribution sequence on each route, which re-
quires consideration of practical constraints, including capacity limitations of vehicles for ambient
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and refrigerated goods, weight limitations, and time window constraints. Limited adjustment means
emphasizing the stability of the initial routes, and the changes to the initial routes should not be too
significant. To address the problem, this paper constructs a mixed-integer programming model to
describe the objectives and constraints, and designs a solution method framework for the problem
characteristics. The solution method consists of two parts: one is to optimize the distribution se-
quence of feasible routes and repair infeasible routes by node elimination and reinsertion to ensure
that all routes are feasible; the other is to optimize the number of distribution routes by eliminating
the routes with fewer customer nodes and lower total weight of goods and redistributing their
nodes in order to reduce the use of vehicles. Numerical experiments verify the effectiveness of the
method and prove that it can optimize distribution routes. The method proposed in this paper pro-
vides a practical tool for cold chain logistics companies to improve efficiency and adaptability.
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Table 1. Definition of notations in the mathematical model
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Figure 1. Diagram of the solution methodology framework
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