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KEYWORDS ABSTRACT
Portable for cross-dock, Warehousing using cross-docking is a well-known approach to distribute the products and decrease
Genetic Algorithm, the costs of inventories and logistics in supply chain. In a cross-docking system, the goods are
Grey Wolf Optimizer. delivered from the delivery loader and moved directly to the shipping loader without storage in the

warehouse or distribution center. The use of this system reduces manpower costs, inventory, as
well as increasing customer response speed and better control of distribution operations. In this
research, the plan of portable cross warehouse along with the use of fixed cross warehouse are
taken into consideration in order to reduce the costs of constructing a cross docking system.
Therefore, by presenting a mathematical model, it has been tried to determine the appropriate place
to send and establish a portable and fixed cross warehouse, as well as planning to determine which
type of warehouse to be used in each location. Due to the uncertainty of the amount of demand for
goods to be transferred between the pickup and Delivery points, the fuzzy programming method
has been used. Genetic and Gray Wolf algorithms have been used to solve the proposed model. To
validate the performance of these evolutionary algorithms, for small-scale problems, it is used the
solvers of GAMS software. The results of optimization show that the grey wolf algorithm provides
better performance from the aspect of running time and the value of objective function. The
number of products sent to the portable cross dock is one of the main results of the proposed
approach.

Extended Abstract

1. Purpose

time, and, therefore, these minimize the transportation costs. Since the location of cross-docks can be different regarding

the geographical location of the producer and customer, and the type of cross-dock (fixed or portable) can affect the cost,
the objective is here to select the right type and location of cross-docks in a supply chain to minimize the total operational
cost. As the exact solution of the proposed model is complex for large-size problems, we used the Genetic Algorithm and
Grey Wolf Algorithm to find near-optimal solutions. Besides, fuzzy programming has been used to address the uncertainty in
the demand quantity.

I n this research, a new form of portable cross-dock is proposed to minimize the construction cost, labor cost, and delivery

2. Design/methodology/approach

This paper presents a MILP (Mixed Integer Linear Programming) location-allocation model for locating portable cross-
docks that can: 1) determine the location of the cross-docks and identify which one is used at each location, 2) optimize the
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location-allocation model in which the operational cost at the center, the establishment cost of the cross-dock, and additional
capacity constraints at the portable cross-docks are considered. Also, the transportation cost between the demand and delivery
points at different time intervals are considered, 3) provide an allocation-based optimization in which multiple portable and
fixed cross-docks are considered, where the capacity for each portable cross-dock and the working time of each vehicle at the
receiving and loading phases (at most 24 hours) are restricted, and the transportation cost for each vehicle is considered, and
4) use fuzzy method to address the uncertainty in the demand quantity.

3. Findings

In research about locating portable cross-docks for a supply chain network, Mousavi et al. (2019) used a mathematical
model under uncertainty conditions to determine intuitive fuzzy sets with interval values to reduce the logistic cost of the
cross-dock. However, they did not consider any constraint on the warehouses’ capacity and simultaneous inclusion of
portable and fixed cross-docks. The proposed possibilistic-stochastic fuzzy model is for a location problem with multiple
cross-docks, including a movement function for the portable cross-dock. We assessed the objective functions and the results
showed that the inclusion of the portable cross-dock reduces the cost compared to proposed model by Mousavi et al. (2019).
Moreover, the Grey Wolf Algorithm has shown better quality than the Genetic Algorithm and solved the problems in a
shorter time.

4. Research limitations/implications

The simultaneous consideration of fixed and portable cross-docks and the problem of which type of these cross-docks
should be used at each location have not been addressed and are considered in this research for the first time. The following
subjects can be considered for future research:

- To speed up the delivery process and complete elimination of fixed cross-docks, future models can consider only
portable cross-docks.

- The problem of capacitated portable cross-docks can be solved by adding to the number of portable cross-docks.

- It is suggested that the proposed fuzzy possibilistic—stochastic solution approach can be hybridized with the robust
optimization theory associated with highly complex and uncertain conditions.

5. Practical implications

This research has focused on a new form of cross-docks that are portable and can be made by prefabricated houses
factories. These portable cross-docks are similar to the fixed ones except that they have movement possibilities. Since this
new plan has no counterpart in the logistics industry, it was not possible to carry out a comparison study, but it can be used in
the distribution sector of pharmaceutical industries and perishable goods or relief operations at emergency times.

6. Originality/value

Since long-term planning on the location of the cross-docks at different periods has a considerable effect on the
distribution networks of logistic companies, the proposed model seeks to minimizing two types of associated costs: first in
the establishment cost of cross-docks and second in the transportation costs of moving multi-product units of suppliers
(receive nodes) to the center of docks and from the centers to the retailers (delivery nodes). All demands should be satisfied
using the sufficient inventory of each product. Moreover, some constraints exist for the capacity of each dock center at each
period.
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