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TITLE

National Recalibration of MEPDG Concrete Models Based on Revised CTE Values
BACKGROUND / NEEDS STATEMENT

CTE is an important parameter in concrete pavement analysis and design because it is directly proportional to the magnitude of temperature-related pavement deformations throughout the pavement design life.  Several studies in the past few years have identified CTE as one of the most significant inputs or classified as extremely sensitive input in the MEPDG for designing rigid pavements.

Recent studies by FHWA have identified an error in the method used to measure the CTE of concrete.  Both LTPP and non-LTPP rigid pavement projects were used to calibrate the rigid pavement models for the MEPDG (LTPP accounted for over 85 percent of the sections used in the calibration).  Therefore, all of the CTE results reported in the LTPP database need to be adjusted.  This data was used to nationally calibrate the models in the MEPDG and due to the magnitude of the adjustment required, the models need to be recalibrated to avoid improper designs due to the use of lower CTE values with models based on the higher CTE values. If the models are not recalibrated, the pavement thickness may be underestimated. 
RESEARCH OBJECTIVE

Document the work effort required to (1) assess the impact of concrete CTE overestimation on the nationally calibrated MEPDG rigid pavement design models and (2) develop remedial measures, including model recalibration.

WORK TASKS

A) Update MEPDG Input Files

1. Obtain all new corrected CTE data from LTPP for each section available.

2. Update correlations of CTE with PCC coarse aggregate type and develop new national/regional averages for CTE.

· Update the NCHRP Project 1-40D MEPDG input data files used for calibration

B) Recalibrate and Validate the Rigid Pavement Models
1. Execute the MEPDG program for all the calibration sections with corrected CTEs and estimate predicted distress quantities using all the projects coded into the MEPDG. 

2. Extract relevant MEPDG outputs 

3. Review the extracted data for accuracy and reasonableness. 

4. Match the extracted predicted distress and International Roughness Index (IRI) values with field-measured values and compare the predicted distress with the measured values.

5. Adjust slab transverse cracking, joint faulting, IRI, punchouts and crack spacing models as necessary
C) Update MEPDG Software and AASHTO Manual of Practice & Develop Task Report 
1. Incorporate final calibrated models and standard error models for rigid pavement distress into the MEPDG software

2. Update MEPDG Manual of Practice and other relevant documentation based on Task B results
3. Document results of study that addresses the following key issues: 
· Publication of new model statistics and new global calibration coefficients.
· Publication of new model standard error relationships for use in design reliability.
· Information for use by agencies that previously calibrated using erroneous CTE values, so that they can correct this problem immediately.

URGENCY

AASHTO is currently developing version 2.0 of the MEPDG and the models need to be recalibrated on a national basis for the adjusted CTE values prior to its release.  The new 2009 AASHTO Test Method for CTE (T 336) addresses the issue of wrong CTE values obtained from the previous AASHTO provisional CTE test method (TP 60) and therefore the models in the MEPDG version 1.0 also need to be adjusted to avoid improper designs by highway agencies using the lower CTE values obtained using AASHTO T 336.  

Numerous highway agencies have also, either completed or are in the process of characterizing the CTE of their typical concrete mixtures in advance of MEPDG implementation and are in the process of performing a local calibration of the models.  The recalibration of the models should be performed as soon as possible to avoid unnecessary expense by a highway agency in performing a local calibration twice.

There are two major implications of this overestimation of CTE:

· The existing national calibration coefficients for all JPCP and CRCP distress models will be biased if users now enter adjusted CTE (lower) values than were used for national calibration.   All of the models that include CTE will need to be revalidated with the same data used originally, but with corrected CTE values.  If found to be significantly biased, they will need to be recalibrated and new coefficients established.  The national Level 3 table of recommendations for different coarse aggregates will need to be revised.

· Local implementation efforts by various SHAs will need to be revalidated and, if found to be biased, recalibrated and new coefficients established along with new recommendations for Level 3 CTE values.

FUNDING REQUESTED AND TIME REQUIRED
It is estimated that this research will take 3 months to complete and will require $100,000.  
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