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Contract No.:


IDIQ Contract No.: DTFH61-08-D-00015

Title:



FHWA Pavement Design & Analysis  

Quarterly Report No.:

1
Reporting Period:

September 1 2011 – December 31, 2013
Report Date:


February 17, 2014
This quarterly progress report covers the following task orders issued to Applied Research Associates, Inc. (ARA) under IDIQ Contract DTFH61-08-D-00015 FHWA Pavement Design & Analysis:
· Task Order No. 5 (T-13001):
ME Design Local Calibration Webinar Series 

· Task Order No. 6 (T-13002):
Determine the Precision and Bias of Resilient Modulus Testing Required for Use in the AASHTO Pavement ME Design Software
Task Order No. 5
ME Design Local Calibration Webinar Series
ARA Principal Investigator: Mr. Harold Von Quintus (hvonquintus@ara.com)
Task Order Background

The American Association of State Highway and Transportation Officials (AASHTO) adopted the Mechanistic-Empirical Pavement Design Guide (MEPDG) as an interim pavement design standard in 2008.  The MEPDG was calibrated using data stored in the Long Term Pavement Performance (LTPP) database, which includes pavement test sections located across North America.  However, the developers of the MEPDG recognized the diversity of operational policies, construction and quality assurance specifications, and many other factors affecting pavement performance across North America and built-in adjustments to the prediction models (transfer functions).  The adjustments to the prediction models were defined as local calibration coefficients, which were set to unity during the global calibration process.  The intent was that individual agencies could confirm or validate the prediction model calibration coefficients or adjust those global calibration coefficients to fit the measured performance data of their specific pavements.

The AASHTO Task Force on Pavement ME Design, the AASHTO Joint Technical Committee on Pavements, and FHWA have identified a need to provide more detailed guidance and examples in calibrating the MEPDG software—Pavement ME Design—to local conditions, materials, and operational policies of an individual agency.  FHWA intends to disseminate this guidance through a series of webinars.  Using webinars to disseminate this information has several advantages, including: (1) the material can be delivered to a large audience at different locations at the same time, (2) guidance on local calibration can be delivered in a modular format, which reduces the total time required to deliver each module, and (3) the webinars can be recorded and made available for future on-demand viewing.  This task order is a continuation of FHWA activities to provide assistance to the State highway agencies in adopting the MEPDG.

Task Order Objective

Develop and deliver a series of webinars that focus and provide guidance on the process for performing a local calibration of the American Association of State Highway and Transportation Officials (AASHTO) Pavement ME Design software.

Completion Status and Summary

The following summarizes the status of task order #5, while Figure 1 shows the current status and percent completion chart for the individual tasks of task order #5. 
Task Order Time Frame:

August 1, 2013 to August 31, 2014
Task Order Total Time, months:
12
Time Expended, months:

5
Percent Calendar Time Expended:
41.7%
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Figure 1—Project Performance Schedule and Percent Completion for Task Order #5
Financial Status and Summary

	Budget for Task Order:
	$85,712.03

	Total Expenses, Previous Report Period:
	$0.00

	Expenses Incurred within this Reporting Period:
	$8,550

	Remaining Funds in Task Order #5
	$77,162.03


Figure 2 shows the current financial status or cumulative funds expended chart for this task order in comparison to the cumulative planned expenses.  As shown, ARA got off to a slow start on this task order but is accelerating the development of the webinar modules.  
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Figure 2—Cumulative Percent Funds Expended for Task Order #5
Work Accomplished This Reporting Period

Task 1—Prepare Synthesis of Local Calibration Activities by State Highway Agencies
Task Status:

100 percent complete

The literature review recently completed for the Georgia DOT as part of their implementation and local calibration study was used as a basis for preparing the synthesis of local calibration efforts for preparing this webinar series.  The synthesis summarized the work completed by individual agencies that have completed a local calibration study, and summarized the results obtained to date from those local calibration studies.  Information from this experience was used in developing the detailed lesson plan and is being used to develop the webinar materials.
As part of this review of local calibration studies, individuals were identified and contacted for participating in this webinar to provide their experiences and suggestions.  Those individuals that agreed to participate in the webinar are:

1. John Donahue, Missouri DOT

2. Jay Goldbaum, Colorado DOT

3. Clark Morrison, North Carolina DOT (North Carolina was added based on the comment from FHWA on the detailed lesson plan and the presentation given by Mr. Morrison during TRB.  North Carolina is an agency that completed their local calibration work in-house with the assistance of North Carolina State University.)
4. Paul Burch, Arizona DOT

5. Georgene Geary, Georgia DOT

Task 2—Develop List of Proposed Webinar Topics and Detailed Lesson Plan
Task Status:
100 percent complete
A detailed lesson plan was prepared in October and submitted to FHWA for review in November.  Review comments were received and those comments included in the development of the three planned webinars.
Task 3—Develop Content for Each Webinar Topic
Task Status:
33 percent Complete
Module 1, Introduction to Local Calibration, was prepared and has been submitted to FHWA for review.  The next two modules will be prepared within the next quarter.
Task 4—Webinar Delivery—Advertising, Registration, Delivery, and Recording
Task Status:
0 percent Complete
No work completed within this quarter.
Task 5—Prepare and Submit Project Report 

Task Status:
0 percent Complete

No work completed within this quarter.
Work Planned for Next Reporting Period

Task 1—Prepare Synthesis of Local Calibration Activities by State Highway Agencies; COMPLETED
Task 2—Develop List of Proposed Webinar Topics and Detailed Lesson Plan; COMPLETED
Task 3—Develop Content for Each Webinar Topic; ON-GOING
Modules 2 and 3 will be completed and submitted to FHWA for review and comment.  Most of the effort will be expended in developing Module 3.  The amount of time to deliver Modules 2 and 3 will likely be increased as recommended by FHWA through the review comments on the detailed lesson plan.
Task 4—Webinar Delivery—Advertising, Registration, Delivery, and Recording
Mr. Jagannath Mallela will work with FHWA in advertising the webinar series.

Task 5—Prepare and Submit Project Report

No activity planned for this task within the next quarter.
Issues Encountered within This Reporting Period and Proposed Solutions

No issues or problems were encountered within this quarter.
Task Order No. 6
Precision and Bias for Resilient Modulus Testing Required for Use in the AASHTO Pavement ME Design Software
ARA Principal Investigator: Mr. Harold Von Quintus (hvonquintus@ara.com)
Task Order Background

The American Association of State Highway and Transportation Officials (AASHTO) adopted the Mechanistic-Empirical Pavement Design Guide (MEPDG) as an interim pavement design standard in 2008. The MEPDG is founded on fundamental engineering principles, such as resilient modulus of unbound aggregate layers and subgrade soils.  Since the 1970s, various versions of the repeated load resilient modulus test have been used to determine the resilient modulus for mechanistic-empirical based pavement design procedures. The Long Term Pavement Performance (LTPP) program included this test in characterizing all unbound pavement layers and soils (SHRP Test Protocol P46). 

AASHTO adopted test procedure, T 307, which is similar to the test procedure used in the LTPP program for measuring the resilient modulus of unbound materials and soils.  AASHTO T 307, however, has received extensive criticism regarding the amount of variability that has been reported. To improve of the test method, NCHRP sponsored projects 1-28 and 1-28A to identify and recommend details of the repeated load resilient modulus test to reduce its variability and improve the consistency of the test results. 

The FHWA considers implementation of the MEPDG a critical element in improving the National Highway System.  One of the inputs that needs further clarification in determining the input value is resilient modulus—both in measuring the resilient modulus and application of the results in the Pavement ME Design software. Thus, FHWA has issued Task Order 6 to define the precision and bias of this test method as well as a standardized procedure for determining the input parameter. 
Task Order Objective

The objective of this Task Order is to determine the precision of soils resilient modulus data needed for designing pavement structures with the AASHTO Pavement ME Design software. The Task Order will also determine the best method for incorporating resilient modulus data into the AASHTO Pavement Design ME software.
Completion Status and Summary
The following summarizes the status of task order #6, while Figure 3 shows the current status and percent completion chart for the individual tasks of task order #6.
Task Order Time Frame:

August 26, 2013 to December 30, 2014
Task Order Total Time, months:
16
Time Expended, months:

4
Percent Calendar Time Expended:
25%
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Figure 3—Project Performance Schedule and Percent Completion for Task Order #6
Financial Status and Summary

	Budget for Task Order:
	$251,476.85

	Total Expenses, Previous Report Period:
	$0.00

	Expenses Incurred within this Reporting Period:
	$18217.44

	Remaining Funds in Task Order #5
	$233,259.41


Figure 4 shows the current financial status or cumulative funds expended chart for this task order in comparison to the cumulative planned expenses.    
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Figure 4—Cumulative Funds Expended for Task Order #6
Work Accomplished This Reporting Period

Task 1—Prepare Synthesis of MEPDG Research
Task Status:

99% Complete.

The synthesis of MEPDG research related to resilient modulus was prepared within this quarter.  Different sensitivities were synthesized under Task 1. The first area was related to the impact of resilient modulus of the pavement service life and/or required layer thickness, while another area was the impact of changing physical properties of the soil sample on the measured resilient modulus.  Another area that was synthesized under Task 1 was the parameters of the resilient modulus test that affect its variability.  All of these were included in the synthesis that was prepared and will be submitted to FHWA for review in January of the next quarter. 

A key finding is that none of these recent studies focusing on AASHTO T 307 and NCHRP 1-8-28A procedures included ruggedness testing to determine the limits of specific parameters specified within the procedure.  Ruggedness testing should always be performed prior to executing any testing program to determine the precision and bias of test method.  Thus, Task 2 was slightly revised to include the ruggedness portion to define the precision and bias.

Task 2—Develop a Round Robin Testing Plan and Identify Participating Laboratories
Task Status:
90% Complete
The test plan to define the precision and bias of the resilient modulus test was initially prepared, but as stated under Task 1, the ruggedness of the test parameters have not been adequately determined.  Determining the effect of changing some of the test parameters is usually part of a ruggedness test program. Ruggedness testing should be completed to define the test parameters and their allowable deviation prior to the testing to define the precision and bias of any test method.  Thus, ruggedness testing was added to the test plan.
Multiple laboratories were contacted to determine their willingness to participate in the ruggedness testing and to select the materials included in both test programs (ruggedness and precision and bias).

Task 3—Conduct Round Robin for Resilient Modulus
Task Status:
0% Complete
No activity was completed for this task within this quarter.  The task activities include:
· Materials Sampling and Shipping to Participating Laboratories

· Follow-up on Testing Progression and Answer Questions

· Receiving and Reviewing the Results – Individual Data Interpretation

· Interpretation of Results from Experimental Plan

Task 4—Develop Methodology of Incorporating Resilient Modulus Testing into AASHTO ME Design Software
Task Status:
0% Complete  
No activity was completed for this task within this quarter.

Task 5—Develop Technology Transfer Materials
Task Status:
0% Complete

No activity was completed for this task within this quarter.

Task 6—Prepare and Submit Project Report 

Task Status:
0% Complete

No activity was completed for this task within this quarter.

Work Planned for Next Reporting Period

Task 1—Prepare Synthesis of MEPDG Research; COMPLETED.  
However, the draft synthesis will be submitted to FHWA for review in January.

Task 2—Develop a Round Robin Testing Plan and Identify Participating Laboratories; ON-GOING

The ruggedness testing plan will be added to the precision and bias test plan.  The plan will be submitted to FHWA for review in the next quarter.
Task 3—Conduct Round Robin for Resilient Modulus
Laboratories will be selected for the ruggedness test program.  Materials will be shipped to those laboratories for the ruggedness testing.  Based on the results from the ruggedness testing, the precision and bias test plan may be revised.
Task 4—Develop Methodology of Incorporating Resilient Modulus Testing into AASHTO ME Design Software
No activity is planned for this task within the next quarter.

Task 5—Develop Technology Transfer Materials
No activity is planned for this task within the next quarter.
Task 6—Prepare and Submit Project Report 

No activity is planned for this task within the next quarter.
Issues Encountered within This Reporting Period and Proposed Solutions
No issues or problems were encountered within this quarter. 
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