AASHTO Technology Implementation Group

Nomination of Technology Ready for Implementation

2011 Nominations Due by Friday, September 17, 2010
	Sponsor
	Nominations must be submitted by an AASHTO member DOT willing to help promote the technology.
	1. Sponsoring State DOT: Florida Department of Transportation

	
	
	2. Name: Bouzid Choubane

	
	
	Title: State Pavement Material Systems Engineer

	
	
	Mailing Address: 5007 N.E. 39th Avenue

	
	
	City: Gainesville
	State: FL
	Zip Code: 32609

	
	
	E-mail: bouzid.choubane@dot.state.fl.us
	Phone: 352-955-6301
	Fax: 352-955-6345

	
	
	3. Date Submitted: 08/24/2010

	
	
	4. Is the Sponsoring State DOT willing to promote this technology to other states by participating on a Lead States Team supported by the AASHTO Technology Implementation Group? 
Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

	Technology Description (10 points)
	The term “technology” may include processes, products, techniques, procedures, and practices.
	5. Name the technology: Enhanced Pavement Surveys using Nondestructive Survey Equipment

	
	
	6. Please describe the technology: 
THE TECHNOLOGY IS A TECHNIQUE FOR INTERPRETING NONDESTRUCTIVE PAVEMENT TEST DATA TO REDUCE THE TIME AND COST REQUIRED FOR ASSOCIATED DESTRUCTIVE TESTING.
Destructive testing of damaged pavement is often necessary to accurately assess the cause of the damage and develop an appropriate solution. However, these tests disrupt traffic and are expensive and time consuming to conduct and analyze. Nondestructive evaluations (NDE) using, for example, a falling weight deflectometer (FWD) or ground penetrating radar (GPR), can assist engineers in understanding pavement damage and planning concise destructive tests.  However, typical methods of taking and analyzing NDE data are inadequate. Specifically, two-dimensional scatter plots typically employed become difficult to interpret as the number of survey lines increases, and the scatter plots do not allow for interpolation between the survey lines, all of which make selection of sites for follow-up destructive testing inexact. 

As an alternative to the conventional NDE techniques used to assist destructive testing, FDOT adopted the use of contour plots for their enhanced pavement surveys when the amount of nondestructive test data is sufficient to represent the entire area of the pavement surface.  The contour plot is a two-dimensional representation of three-dimensional data. The use of nondestructive testing in structural evaluations and the concept of contour plotting are not new; however, using the two technologies together to avoid unnecessary destructive testing has not been typical. The advantage of contour plotting is that it provides an improved methodology for selecting the most critical areas for destructive testing, rather than selecting the locations at random (or based only on visual inspections.)

Figure 2 shows an example of the contour plot for the pavement stiffness generated from comprehensive FWD testing, and Figure 3 shows a contour plot of the pavement density based on a GPR survey. The locations selected for the destructive tests and the types of test equipment used are schematically shown in both figures. Although the examples shown in these figures are limited to FWD and GPR, the concept of using a contour plot for nondestructive evaluation can be applied to a wide variety of nondestructive equipment currently in use. 



	
	
	7.  If appropriate, please attach photographs, diagrams, or other images illustrating the appearance or functionality of the technology. (If electronic, please provide a separate file.)

Please check one:   FORMCHECKBOX 
 Yes, images are attached.     FORMCHECKBOX 
 No images are attached.

	State of  Development (30 points)
	Technologies must be successfully deployed in at least one State DOT. The TIG selection process will favor technologies that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
	8.  Please describe the history of the technology’s development. 
During the past few decades, numerous nondestructive testing methods have been developed and implemented for pavement evaluation purposes and are currently being used throughout the world. In general, the primary advantage of these nondestructive methods is that they are rapid and can be performed at a much greater frequency than destructive tests. Conventional destructive tests that include sampling and laboratory testing may take several days or even months. While destructive testing cannot always be eliminated, it may be limited to critical areas determined through nondestructive testing. The idea of using nondestructive equipment prior to any destructive evaluation is not new; indeed, nondestructive evaluations have been used frequently by FDOT to select the locations for limited destructive testing.
Using nondestructive testing requires an abundance of data that needs to be presented accurately to enable effective decision-making to identify locations for subsequent destructive testing. For example, wide pavement surveys may be necessary when pavement distresses (e.g., cracks) are not limited to within the wheel path. Moreover, the failure of pavement structures may occur or may be accelerated due to effects other than loading, e.g. environmental effects and construction defects, resulting in the need for a thorough evaluation of the complete in-situ pavement structure.
To address such situations, FDOT adopted the use of contour plotting, which allows for a two-dimensional representation of three-dimensional data (e.g., milepost and lateral offset versus pavement stiffness). Such plots accurately handle large amounts of pavement data and can display the data in a manner that enables rapid decision making regarding future destructive testing.


	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? 
FDOT first adopted the use of contour plotting in 2008 during a research project that was aimed at estimating pavement density using a GPR system. The contour plotting method subsequently has been applied to pavement thickness, stiffness, and other forensic studies involving several nondestructive devices.   


	
	
	10. What additional development is necessary to enable routine deployment of the technology? Additional development is not necessary to enable routine deployment of the methodology.

	
	
	11. Have other organizations used this technology? Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

If so, please list organizations and contacts.

	
	
	Organization
	Name
	Phone
	E-mail

	
	
	Applied Research Associates
	Mark Popick
	     
	mpopik@ara.com

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	Payoff Potential (30 points)
	Payoff is defined as the combination of broad applicability and significant benefit or advantage over other currently available technologies.
	12. How does the technology meet customer or stakeholder needs in your State DOT or other organizations that have used it? 
The use of contour plots to render nondestructive test results enables more efficient and effective decisionmaking regarding the selection of destructive test locations. The concept was applied by FDOT on a forensic investigation of an airport apron.  The result was was successful identification of the most critical locations for destructive testing, which reduced destuctive testing by 50% and associated costs by $9,895. A copy of the letter of appreciation received for that application of the technology is attached (Figure 4).  


	
	
	13. What type and scale of benefits has your DOT realized from using this technology? Include cost savings, safety improvements, transportation efficiency or effectiveness, environmental benefits, or any other advantages over other existing technologies. 
This methodology eliminates guesswork in establishing where to perform destructive testing by allowing rapid assessment of a large amount of pavement condition data. The result would be a reduction of destructive testing by 50% on applicable projects, with an estimated cost savings of $148,425/year. 


	
	
	14. Please describe the potential extent of implementation in terms of geography, organization type (including other branches of government and private industry) and size, or other relevant factors. How broadly might the technology be deployed? 
This technology is not commonly used for the identified applications but easily could be implemented to aid pavement design and evaluation performed by all levels of highway agencies, the construction community, and consultants for pavement design and evaluation.


	Market Readiness (30 points)
	The TIG selection process will favor technologies that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
	15. What actions would another organization need to take to adopt this technology? 
No further action is needed to adopt this method for agencies where the nondestructive test equipment and contour plotting software are available. 



	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? 
State agencies that already use nondestructive testing equipment and have contour plotting software will have no additional cost.


	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? 
Contour plotting software packages are available commercially.  Depending on the adopted software, user guides and on-line training materials may be available.


	
	
	18. What organizations currently supply and provide technical support for the technology? 
All equipment and software required for this type of analysis is available commercially. Available support will depend on what testing equipment and plotting software the organization employs. 


	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. 
The nondestructive test equipment required for this technology are already recognized as reliable tools and currently are used worldwide. 


	Submit Completed form to
	http://transportation1.org/tig_solicitation/Submit.aspx


