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Abstract: the goods logistics is key for the competitiveness of companies, because of these depends that the orders of the 
clients arrive in time and form to the established destinations. Due to this, more and more strategies are now being presented 
to reduce costs and improve the effectiveness of supply chains in the transportation systems. One of these strategies is the 
LTL (Less Than Truckload) been the most used way to send goods by road, characterized by consolidating loads from 
different suppliers and deliver to one or more in order to maximize the capacity of the transport vehicle. However, there are 
numerous problems that cover this mode of transport, because the consolidation of loads is one of the most complex 
problems for any company. 

This paper will present a model for LTL freight, this is partitioned into three models, and the first one represents 
direct shipments of goods, from the provider to the buyer using a third party logistics provider (TPL), the second one is by 
using a consolidation center of a TPL, and the last one using milk runs, the model is created based on TPL costs such as fuel 
surcharge, milk runs stops, distance and load. The propose model is optimized using a non-generational genetic algorithm, 
where the cost for the consolidation of goods will be reduce. This model is tested on shipments coming from the Midwest 
area to Mexico in order to reduce transportations costs.       

1. Introduction

Freight transport is one of the main sources of income for any country. In 2010, the United States reported a growth 
of 9.1% for freight transport in relation to previous years, which means an increase of $ 1.316 billion. Of the aforementioned 
figure, 2.8% ($ 402.5 trillion) belongs to gross domestic product (GDP). Of this total, 28% correspond to road transport, 
15.7% to air transport, and 8% to railroad transfers (Mesa-Arango & Ukkusuri 213). Acording to James F. Campbell (2005), 
the  land freigth transport is the most important mode of transportation in the world. For the United States, freight transport 
achieves 81% of total freight transferred and 60% of the total cargo volume moved in the country  (Crainic 2002). 

On other hand in Mexico during 2014, the road transport accounted for 55% of total movements made for the 
transport of goods, 12.5% by rail, 31.9% by sea and 0.1% by air (Transportes 2014), this type of transportation systems 
representes the 5.9 % of the GDP in the country  (Exterior 2015) . This represents the daily requirements of the competitive 
market, which requires companies to quality, low costs and high levels of service  (Kotzab, Grant y Teller 2009), to achieve 
this, logistics seeks the synergy of its different actors to meet market requirements. One way to achieve this is through an 
efficient service of transport of goods (raw material, product in process or finished product), which is a key part for the 
fulfillment of the objectives in each company, since it is precisely the transport , one of the highest logistical costs therefore, 
it is necessary that the transfer of goods is as fluid as possible (without disruptions in the process)  (Cedillo 2015). 

There are different types of transport strategies for moving goods  (Chopra & Meindl 2008) for example, in the 
automotive industry it is important to coordinate the shipments that go from company to company since it is mostly material 
in process. This is why in this industry the flow of materials must be as accurate as possible and without interruptions so as 
not to affect the processes of other companies  (Cedillo, Lizarraga & Martner 2015). Another example is the transport of 
goods from the supermarket chains, where the transfer of goods is perceived from the production centers, through 
warehouses or distribution centers, to the final customer. In this type of movement, the flow of goods is slower because of the 
different intermediaries in the transport chain  (Chopra & Meindl 2008). However, although the strategies of freight 
shipments are different and very diverse for each type of company, in general (as already mentioned) the transportation of 
goods represents one of the highest logistics costs. 

Analyzing the figures mentioned above, it is of special interest to emphasize road transport, being the preferred 
option of multiple companies due to the great benefits it has as savings in time, costs, procedures and ease of operations, to 
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