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TRANSPORTATION POOLED FUND PROGRAM 
QUARTERLY PROGRESS REPORT 

 
Lead Agency (FHWA or State DOT):  __________________________________________________ 

 
INSTRUCTIONS: 
Project Managers and/or research project investigators should complete a quarterly progress report for each calendar 
quarter during which the projects are active.  Please provide a project schedule status of the research activities tied to 
each task that is defined in the proposal; a percentage completion of each task; a concise discussion (2 or 3 sentences) of 
the current status, including accomplishments and problems encountered, if any.  List all tasks, even if no work was done 
during this period. 
 
Transportation Pooled Fund Program Project # 
(i.e, SPR-2(XXX), SPR-3(XXX) or TPF-5(XXX) 
 
 

Transportation Pooled Fund Program - Report Period: 

□Quarter 1 (January 1 – March 31) 

□Quarter 2 (April 1 – June 30) 

□Quarter 3 (July 1 – September 30) 

□Quarter 4 (October 4 – December 31) 

Project Title: 
 
 
Name of Project Manager(s): Phone Number: E-Mail 

 
 

Lead Agency Project ID: Other Project ID (i.e., contract #): Project Start Date: 
 
 

Original Project End Date: Current Project End Date: Number of Extensions: 
 
 

 
Project schedule status: 

□ On schedule □ On revised schedule  □ Ahead of schedule  □ Behind schedule 
 
Overall Project Statistics: 
                  Total Project Budget     Total Cost to Date for Project           Percentage of Work  

           Completed to Date 
   

 
 
Quarterly Project Statistics: 
               Total Project Expenses  
          and Percentage This Quarter 

     Total Amount of  Funds  
      Expended This Quarter 

         Total Percentage of  
          Time Used to Date 
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Project Description: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Progress this Quarter (includes meetings, work plan status, contract status, significant progress, etc.): 
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Anticipated work next quarter: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Significant Results: 
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Circumstance affecting project or budget.  (Please describe any challenges encountered or anticipated that  
might affect the completion of the project within the time, scope and fiscal constraints set forth in the  
agreement, along with recommended solutions to those problems). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Potential Implementation:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


	Lead Agency FHWA or State DOT: Missouri Department of Transportation
	Transportation Pooled Fund Program Project  ie SPR2XXX SPR3XXX or TPF5XXX: 
TPF-5(247)
	Quarter 1 January 1  March 31: Off
	Quarter 2 April 1  June 30: Off
	Quarter 3 July 1  September 30: On
	Quarter 4 October 4  December 31: Off
	Project Title: Field Field Testing Hand-Held Thermographic Inspection Technologies Phase II
	Name of Project Managers: Jennifer Harper
	Phone Number: 573-526-3636
	EMail: Jennifer.Harper@modot.mo.gov
	Lead Agency Project ID: TRyy1144
	Other Project ID ie contract: TRyy1144
	Project Start Date: 10 November 2011
	Original Project End Date: 31 December 2014
	Current Project End Date: 31 December 2015
	Number of Extensions: one
	On schedule: Off
	On revised schedule: On
	Ahead of schedule: Off
	Behind schedule: Off
	Total Project BudgetRow1: $669,999
	Total Cost to Date for ProjectRow1: $641,417
	Percentage of Work Completed to DateRow1: 95%
	Total Project Expenses and Percentage This QuarterRow1: $641,417/3%
	Total Amount of Funds Expended This QuarterRow1: $7118
	Total Percentage of Time Used to DateRow1: 94%
	Project Description: This research is focused on the development and application of practical Nondestructive Evaluation (NDE) tools for use in the routine inspection and maintenance of highway bridges to ensure safety. Thermal (infrared) imaging is used to detect and image subsurface damage (delaminations) in concrete. The technology works by imaging temperature variations on the surface of the concrete, which result from subsurface damage such as delaminations. Images showing damage are observed in real-time by the inspector, such that on-site assessment can be conducted. A significant advantage of the technology is that it is rapid, non-contact, and can be utilized from a distance, such that arms-length bridge access and traffic control are not required. As a result, the technology can be used to rapidly scan large areas of a bridge to identify areas of damage. 
 
The previous pooled fund study entitled TPF-5(152) Development of Hand-held Thermographic Inspection Technologies explored the application of thermal imaging technologies for the NDE of highway bridges. Phase I of the research included experimental testing and field testing by participating states. The outcome of phase I testing included a draft guideline for utilizing thermal imaging to detect deterioration in concrete bridges.  
 
Phase II of the research consists of field testing and evaluation of thermal imaging to evaluate the reliability of the technology, validate previously developed guidelines for field use, and evaluate implementation barriers. Participating states will be provided training and hardware for testing within their existing bridge evaluation programs, to identify implementation challenges, evaluate the effectiveness of guidelines, and assess the utility of the technology for bridge condition assessment. The research team, in cooperation with the states, will conduct a series of focused field tests that include field verification of results. These field tests will seek to quantitatively evaluate the capabilities and reliability of the technology under field conditions to validate and improve the guidelines, and support practical implementations of the technology. The outcome of the research will be a new inspection technique for improving bridge safety and identifying repair and maintenance needs.
	Progress this Quarter includes meetings work plan status contract status significant progress etc:  In July an inspection of 9 in-service highway bridges on US Highway 54 between Jefferson City Missouri and Kingdom City Missouri were conducted using a hand held FLIR T620 camera.  This testing was done to identify future test sites for a mobile IR system to be delivered in the next quarter.  The fixed position, multiple-imaging system (IR-UTD) was used to collect infrared images of test concrete slab with artificial delaminations inside it and on an in-service bridge (Grindstone Creek bridge over US Highway 63 near Columbia, Missouri.)  In August the IR-UTD infrared imaging system was used to image sections of an unused bridge in Kansas City, Missouri.  In September the IR-UTD system was used to collect IR images of the entire unused bridge (~250 ft.) from a single fixed position on the bridge.  Data is currently being analyzed from these test.  Results of previous test have shown that the IR results match hammer sounding results.  Physical confirmation by mean of drilling into some of the delaminations and observing the subsurface cracking with a boroscope was completed this quarter; these results were consistent with the IR and hammer sounding results.  

Ground penetrating radar (GPR) field testing was conducted on two fabricated bridge deck sections containing artificial delaminations and on the concrete deck of an unused highway bridge in Kansas City, Missouri.  These GPR profiles were collected using a ground-coupled GPR antenna with a central frequency of 1600MHz, and processed with RADAN 7 software (developed by the GPR equipment manufacturer.)  The GPR testing was completed under a separate study, but the testing results was used to analyze the difference between GPR results and the IR test results for the Kansas City test bridge.  Results indicated the GPR system did not detect most delaminations in the deck.  This is likely due to the lack of deicing chemicals on the bridge deck, which has never been open to traffic and therefore never had deicing chemical applied. 
Analyzing the effect of wind speed and surface moisture on IR imaging continues. 







 


  


 
	Anticipated work next quarter: Work during the next quarter will include additional testing of the IR-UTD and testing of a vehicle-mounted IR imaging system.  The vehicle-mounted mobile system  can be attached to any maintenance vehicle and is configured to scan either a bridge deck or a deck soffit over a roadway.  Bridges have been identified for testing on Route 54 as described above.  During the next quarter, field testing of the vehicle-mounted IR system will be completed.  Data will be compiled and the Volume II final report will be prepared.     


.  
	Significant Results: Initial evaluations of multiple infrared systems (hand-held, fixed, vehicle-mobile) are underway along with correlation of infrared imaging with GPR and IE systems.

	Circumstance affecting project or budget  Please describe any challenges encountered or anticipated that might affect the completion of the project within the time scope and fiscal constraints set forth in the agreement along with recommended solutions to those problems: A modification to the contract to extend time 12 months has be executed (new project completion date is 31 December 2015.)  This extension is reflected in this and future quarterly progress reports.

 
	Potential Implementation: 
State participants have reported increasing use of the camera for a variety of applications, including composite retrofits quality assurance, testing of soffits areas, and epoxy overlays for bridge decks.  The web application for identifying suitable inspection times for field inspection is performing well,  The updated camera use guidelines have been disseminated and indications are that they are adequate for widespread implementation.

The IR-UTD system tested under the project has demonstrated that it is a tool that is ready for implementation for condition assessment of bridge decks. This technology has been made available on a commercial basis as a inspection service outside the project, and is available for implementation by states. 

  


