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	Statement No: 23
	DATE: 09/04/2015
	PROJECT AREA: Materials
	TITLE PROBLEM STATEMENT: Laboratory testing of soils and asphalt concrete are essential for understanding behavior and material properties.However, there are several disadvantages to running only laboratory testing, including equipment restraints and highcosts associated with time and materials. In addition, while laboratory tests often provide insight into overall behavior,many details can be lost, especially if testing quantities of materials with a wide range of components. However,numerical simulations, such as Discrete Element Modeling (DEM), can generate conditions not obtainable in the lab,and dive deep into the behavior of materials at levels not observable with the naked eye or traditional testingtechniques.DEM is a powerful tool that compliments laboratory testing. By investing in a desktop computer and the necessarysoftware, more information can be extracted from existing laboratory tests and extraneous testing can be minimized.This allows for a stronger understanding of materials, which can lead to a reduction in the cost of new materialevaluation, and an extension of life for existing materials in the field. With a relatively small time and moneyinvestment, the benefits of DEM can be applied in many areas of materials, including soils and asphalt concrete.
	Text1: Using Discrete Element Modeling (DEM) to Supplement Laboratory Testing
	OBJECTIVES: There are three objectives to this research. First, a comprehensive literature review will be performed to understand Discrete ElementModeling (DEM). This will include a review of computer needs, software available, other state’s experience, and indications on the areasthat AHTD are more interested in pursuing more deeply in our state. The second objective will be to evaluate the existing tests used in soilsand asphalt concrete, to determine which tests would benefit most from utilizing DEM. Once these tests are identified, 3-4 materials fromaround the state will be tested and simulated using DEM, to extract more characteristics and behavior through the numerical simulations.The third objective will attempt to link these new characteristics and behavior to field performance, in order to identify potential changes thatcould be made to existing specifications in order to develop lower cost, and longer lasting soil structures and asphalt materials. 
	FORM OF RESEARCH IMPLEMENTATION: There will be two forms of research implementation. First, a guidebook and online webinar will bedeveloped for AHTD engineers that will explain the concepts and principles of DEM and how they fitinto material selection, behavior, and design. Second, draft test procedures will be written to describehow to use DEM in order to extract enhanced material characteristics and behavior.
	Text7: Joseph Jabo
	Text3: 24 months
	Text4: Andrew Braham and Michelle Bernhardt
	Text5: University of Arkansas - Fayetteville
	Text6: (479) 575-6028
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