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Abstract

Today, transportation issues have been widely used in various industrial, social and
medical services. Over time, the focus on the transportation and medical services networks
has been strengthened as a basic requirement for the continuation of human life. The
purpose of this thesis is to model and solve the location and routing problem in a
hierarchical hub network with the consideration of a soft time window for a distribution
network. At first, investigated how hierarchal hubs can reduce the costs of transportation
by compare with a classic transportation model. A hierarchical hub network is designed to
be multi-level. The high-level network composed of central hubs, and the next levels of the
network are related to hubs and non-centered depots. In the proposed model, the objective
function is minimizing the cost of transportation, and the model seeks to select hubs and
depots from the candidate points, how to assign nodes to the hubs and determine the type
of vehicle in Every path. The data collected in Iran have been used to evaluate the
distribution model of the medicine. The behavior of the model with parameters changes,
analysis and results are presented. Due to the computational complexity of the proposed
model, genetic and cultural as meta heuristic algorithms are used to solve this problem.
The results of this research show that the genetic algorithm solves the problem at the right
time and provides a near-optimal answer, and it is suggested to use this algorithm in large-
scale issues.

Keywords: location and routing, hierarchical hub, time window, distribution of medicine,

meta heuristic algorithm.



K.N.Toosi University Of Technology
Department of Industrial Engineering

Designing a pharmaceutical Hierarchical hub Location
Routing Model with Time Window

Shabnam Bornaki

Supervisor:
Dr. Seyed Javad Hosseininezhad

Advisor:

Dr. Donya Rahmani

A Thesis Presented in Partial Fulfillment of the Requirements for
the Degree of Master of Science in Industrial engineering Socio-
economic systems

Aug 2018



