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Abstract 

A state-of-the-art intelligent road design model is developed that has the ability to simultaneously optimize 

3-dimensional highway alignments, exploit Geographic Information System (GIS) maps and databases for 

enhanced practical applications, and view detailed design features, including road animation and digital 

terrain models. We provide an overview of the integration of the highway design procedure using an 

AutoCAD-based package called RD 2000 with a Highway Optimization Model (HAO) developed by our 

research team. The initial 3-D highway alignment optimization problem with genetic algorithms was studied 

by our research team in 1996; since then successive enhancements to the model has been made resulting in 

several real-world applications. The development of the intelligent road design model enables integration of 

CADD and digital terrain modeling capabilities to the developed genetic algorithms and GIS-based 

optimization model. An example from Maryland demonstrating full potential of the model is presented.  

Several future enhancements to the model are also discussed. 
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1. Introduction 

There are numerous alternatives that must be analyzed when planning and designing roads.  

Many complex and conflicting factors have to be considered. Among these factors include 

topography, geology, hydrology, land-use and values, environmental impacts, construction 

procedures and costs, traffic flows, safety, interfaces with present and future networks, life-cycle 

maintenance and user costs, and political concerns and preferences. Numerous uncertainties exist 

and poor location settings can occur when selecting transportation facilities. Billions of wasted 

dollars have resulted from last minute design changes and relocations. This is attributable to the 

complexity associated with manually attempting to optimize the locations of transportation 

facilities and lack of automated methods for this task. Some noted projects that have fallen into 

this persona of planned, ongoing, and recently completed/failed projects are shown in tables 1 and 

2.


