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Developing Recalibrated Concrete Pavement Performance Models for the DARWin-ME Mechanistic-Empirical Pavement Design
Research Problem
Two years ago, FHWA found an error in the procedure for calculating the coefficient of thermal expansion (CTE) of concrete and determined that inaccurate CTE values were stored in the Long Term Pavement Performance (LTPP) database.  However, these values were previously used for calibrating the performance models encompassed in the Mechanistic-Empirical Pavement Design Guide (MEPDG), Version 1.0 developed under NCHRP Project 1-37A.  The procedure for calculating the CTE values was subsequently revised to yield accurate values and the CTE values in the LTPP database were replaced with the correct values.  To consider the correct CTE values in the design and analysis process, it was necessary to recalibrate the MEPDG performance models.  NCHRP initiated Project 20-7/Task 288 to address this need and develop recalibrated performance models that use the correct CTE values for incorporation into the DARWin-ME (the AASHTOWare pavement design software version of the MEPDG).   In developing the recalibrated models, the research contractor included about 100 test sections in addition to those used in the original calibration.  Although it was expected that, for a specific pavement section, the recalibrated models would produce essentially the same performance level and design thickness predicted by the initial models, the recalibrated models yielded substantially thinner pavements (i.e., potentially not conservative) than those obtained from the initially-calibrated models in some cases.  Since MEPDG implementation is well underway by many highway agencies and the DARWin-ME has been released, it is important to identify, or if necessary develop, recalibrated models that use accurate CTE values for incorporation into the DARWin-ME.

Objective
The objective of this study is to conduct an objective evaluation of the recalibration effort conducted in Project 20-07/Task 288, and recommend recalibrated models that use accurate level 1 CTE values for incorporation into the DARWin-ME.  

This objective will be accomplished by performing the following tasks.

Task 1.
Review the final report for Project 20-07/Task 288 and identify issues pertaining to the recalibration of performance models that should be addressed.

Task 2. Obtain a list of the sites and performance data used in the original calibration (MEPDG Version 1.0) and a list of the sites and performance data used in the recalibration effort under NCHRP Project 20-07/Task 288.  

Task 3. Develop a matrix of test sites that encompass a range of traffic, climate, subgrade, materials, and other items for use in evaluating the performance models.  The matrix should include a range of conditions that will yield pavement designs covering the range of concrete slab thickness constructed in United States.   Only sites with level 1 CTE should be used.
Task 4. For the matrix of test sites developed in Task 3, determine the required slab thickness (a) using the uncorrected CTE values and original models (Version 1.0) and (b) using the corrected CTE values and recalibrated models recommended in NCHRP Project 20-07/Task 288, and discuss the findings.

Task 5. Recalibrate the performance models using the LTPP sites used for the original calibration and the corrected CTE values.  Using these recalibrated models, determine the design thicknesses and compare them to those estimated from Version 1.0, and discuss the findings.

Task 6. Recalibrate the performance models using the matrix of test sites developed in Task 3 and the corrected level 1 CTE values.  Using these recalibrated models, determine the design thicknesses and compare them to those estimated from Version 1.0, and discuss the findings.  

Task 7. Based on the findings of Task 6, modify the recalibrated models as necessary and recommend recalibrated models for use in the DARWin-ME.

Task 8.  Address the issues identified in Task 1 that have not been addressed in Tasks 2 through 7.
Task 9. Submit a final report that documents the entire research effort.
Funding and Duration Requested

Estimated funding is $100,000 and estimated duration is 12 months. 

Urgency, Pay-off Potential, and Implementation

Many states highway agencies are actively pursuing implementation of MEPDG design and the DARWin-ME was recently released by AASHTO.  It is critical that the design process for concrete pavements utilizes calibrated performance models to ensure that concrete pavement structures designed with the new method will perform as anticipated over the design period.  
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