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: Abdenour Nazef

	
	
	Title: Pavement Systems Evaluation Engineer

	
	
	Mailing Address: Materials Research Park, 5007 NE 39th Avenue

	
	
	City: Gainesville
	State: Florida
	Zip Code: 32609

	
	
	E-mail: abdenour.nazef@dot.state.fl.us
	Phone: (352) 955-6322
	Fax: (352) 955-6345

	
	
	3. Date Submitted: 09/17/2010

	
	
	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: Florida Automated Faulting Method

	
	
	6. Please describe the technology: 
THE TECHNOLOGY IS AN ALGORITHM USED TO DETECT JOINTS AND ESTIMATE FAULTING IN JOINTED CONCRETE PAVEMENTS USING A HIGH SPEED INERTIAL PROFILER.

Numerous states employ high speed inertial profilers (HSIP) in the form of an instrumented van to survey pavement condition. Compared to a traditional survey and inspection crew, HSIP  capture more data points, operate more quickly and cost effectively, and eliminate worker exposure to traffic. In a single pass of the HSIP configured as an integrated system, a variety of data can be collected depending on specific vendor and user requirements.  Some of the data elements collected include but are not limited to longitudinal and transverse profile, and pavement and right of way images.  Surface characteristics such as rut depth, smoothness, texture, and faulting can be derived from the profile data.  Some of the agencies that collect faulting through automated means professed to have little confidence in the results.   This is mainly due to a lack of published studies on the validation of these automated faulting methods. An algorithm was developed by the Florida Department of Transportation as a solution to achieve accurate and repeatable results when using a HSIP to gather faulting data.

Before the algorithm was developed, FDOT operators measured faulting by stopping the vehicle on the roadway shoulder and conducting manual measurements (limited sampling, typically at five joints) using a manual faultmeter.  This method was time consuming, dangerous, and not a viable technique to survey thousands of miles of roadways annually.

The algorithm uses currently available survey van data to report faulting. Specifically, the algorithm can accurately detect transverse joints and estimate faulting on jointed concrete pavement using profile data collected at highway speed. This algorithm was adapted to be compatible with the AASHTO R36-04 Protocol.



	
	
	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. 
Before implementing the automated faulting method, FDOT used the manual faultmeter as part of the annual pavement condition survey. The faulting per rated section was determined by averaging the measurements of five consecutive joints.  
Inertial profilers have been used for several years to automatically report faulting. However a lack of validation studies to test the accuracy and repeatability of the available algorithms limited their use.
The initial work for the FDOT automated faulting algorithm development began in early 2009. In initial versions the sensitivity factor had to be manually adjusted by the user. The method  was improved in 2010 so the sensitivity factor is automatically adjusted by the algorithm to yield the highest possible rate of positive joint detection.  


	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? 
The faulting algorithm was first implemented into the FDOT network pavement condition survey at the end of 2009.  The technology is proving to be highly successful.


	
	
	10. What additional development is necessary to enable routine deployment of the technology? While the computer program is already fully functional, a software developer could be hired to refine, package, and support the software.
The FDOT method is dependent on a profile peak/valley analysis technique which may not be as effective in the presence of closed joints due to slab thermal expansion or joints filled with sealant. These factors need to be investigated to further improve the algorithm.


	
	
	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

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	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 manual faulting method typically relies on a limited sample size, is labor intensive, and often requires costly lane closure. Integrating the automated faulting measurement method into inertial profiling alleviated all of these issues while providing a faster, more accurate, and more cost-effective data collection method. 


	
	
	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. 
The FDOT algorithm allows for the accurate measurement of faulting data for state roads, which is beneficial in allotting highway improvement funds to the exact road sections most in need. Repairing faults improves driver safety, improves ride quality, decreases water intrusion into pavement, and extends pavement life.
The manual faulting survey method often requires costly lane closures resulting in an increase in user cost due to traffic delays.  It exposes the survey personnel to roadway hazards and adverse environmental conditions.  The automated faulting measurement method coupled with high speed profiling technology has resulted in a safer, faster and more cost-effective data collection method that is substantially more data rich, with increased accuracy and reliability. 


	
	
	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? 
The automated faulting algorithm may be implemented by any organization with the capability to collect and process longitudinal profiles that are accurate and repeatable. 


	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? 
Another organization wanting to implement this technology would need to arrange the input data into a format that the automatic faulting algorithm can process.



	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? 
The time and cost requirements to implement the algorithm would be minimal for an organization with the capability to collect smoothness, rut depth, cross-slope and vertical grade data.  


	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? 
Limited training is required to start using this technology.  FDOT staff will be available to assist with this effort.  A user guide is not available at this time but will be available before year's end.  


	
	
	18. What organizations currently supply and provide technical support for the technology? 
FDOT is working with the FHWA facilitator for the TPF-5(063) Pooled Fund Study to integrate the automated faulting algorithm into ProVAL, which was developed and supported by the Transtec Group.  


	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. 
There are no known barriers that may affect ease of implementation.


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


