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Engineering Preamble  
 
This manual provides guidance to administrative, engineering, and technical staff. Engineering 
practice requires that professionals use a combination of technical skills and judgment in decision 
making. Engineering judgment is necessary to allow decisions to account for unique site-specific 
conditions and considerations to provide high quality products, within budget, and to protect the 
public health, safety, and welfare. This manual provides the general operational guidelines; 
however, it is understood that adaptation, adjustments, and deviations are sometimes necessary. 
Innovation is a key foundational element to advance the state of engineering practice and develop 
more effective and efficient engineering solutions and materials. As such, it is essential that our 
engineering manuals provide a vehicle to promote, pilot, or implement technologies or practices 
that provide efficiencies and quality products, while maintaining the safety, health, and welfare of 
the public. It is expected when making significant or impactful deviations from the technical 
information from these guidance materials, that reasonable consultations with experts, technical 
committees, and/or policy setting bodies occur prior to actions within the timeframes allowed. It is 
also expected that these consultations will eliminate any potential conflicts of interest, perceived 
or otherwise. MDOT Leadership is committed to a culture of innovation to optimize engineering 
solutions.  
 
The National Society of Professional Engineers Code of Ethics for Engineering is founded on six 
fundamental canons. Those canons are provided below. 
 
Engineers, in the fulfillment of their professional duties, shall: 

1. Hold paramount the safety, health, and welfare of the public. 

2. Perform Services only in areas of their competence. 

3. Issue public statement only in an objective and truthful manner. 

4. Act for each employer or client as faithful agents or trustees. 

5. Avoid deceptive acts. 

6. Conduct themselves honorably, reasonably, ethically and lawfully so as to enhance the 
honor, reputation, and usefulness of the profession. 

 

 

 

 

 

If you require assistance accessing this information or require it in an alternative format, contact 
ƣőĲШ~ŔĦőŔŊċŰШ?ĲƓċƖƣůĲŰƣШŸŉШÑƖċŰƚƓŸƖƣċƣŔŸŰќƚШы~?§ÑьШ ůĲƖŔĦċŰƚШƽŔƣőШ?ŔƚċĤŔũŔƣŔĲƚШ ĦƣШы ? ьШ
coordinator at Michigan.gov/MDOT-ADA.  

https://www.michigan.gov/MDOT-ADA
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FOREWORD 
 
This manual has been prepared to outline how the Michigan Department of Transportation (MDOT) 
designs the pavement cross-section according to the Mechanistic-Empirical Pavement Design 
Guide (MEPDG) from the American Association of State Highway and Transportation Officials 
(AASHTO). ÑőŔƚШůċŰƨċũШƓƖŸƻŔĬĲƚШŊƨŔĬċŰĦĲШŸŰШƨƣŔũŔǍŔŰŊШ ÉcÑ§ќƚШƚŸŉƣƽċƖĲШƓċĦťċŊĲШPavement ME 
Design, version 2.6 to arrive at a pavement cross-section that can be utilized on MDOT pavement 
projects.  
 
Inquiries concerning the information presented in this manual may be directed to the individuals 
listed in Section 1.6 - Contacts.  
 
ÑőĲШůċŰƨċũШĦċŰШĤĲШĬŸƽŰũŸċĬĲĬШŉƖŸůШ~?§ÑќƚШƽĲĤƚŔƣĲа 

Michigan.gov/MDOT 
 
Select these headings from the navigation bar (top of the page), in the following order: 
 
Business 
 
 
       Construction 
 
 
              Pavement Operations 
 
Under the Pavement Operations - Resources, Guides & Manuals area, select the link 
љMechanistic-Empirical (ME) Pavement Designњ 
 
Under the Mechanistic-Empirical (ME) Pavement Design - Manuals & Software Resources, 
ƚĲũĲĦƣШƣőĲШũŔŰťШљ~?§ÑШÖƚĲƖШ]ƨŔĬĲШŉŸƖШ~ĲĦőċŰŔƚƣŔĦШEůƓŔƖŔĦċũШÂċƻĲůĲŰƣШ?ĲƚŔŊŰњ 

 
To download the manual directly, using the following link: 

https://www.Michigan.gov/MDOT/-
/Media/Project/Websites/MDOT/Business/Construction/Pavement-Operations/ME-
Pavement-Design/User-Guide-for-ME-Pavement-Design.pdf 

 
 

  

http://www.michigan.gov/MDOT
https://www.michigan.gov/MDOT/-/Media/Project/Websites/MDOT/Business/Construction/Pavement-Operations/ME-Pavement-Design/User-Guide-for-ME-Pavement-Design.pdf
https://www.michigan.gov/MDOT/-/Media/Project/Websites/MDOT/Business/Construction/Pavement-Operations/ME-Pavement-Design/User-Guide-for-ME-Pavement-Design.pdf
https://www.michigan.gov/MDOT/-/Media/Project/Websites/MDOT/Business/Construction/Pavement-Operations/ME-Pavement-Design/User-Guide-for-ME-Pavement-Design.pdf
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Chapter  1 - Introduction  

1.1 - Introduction  

The American Association of State Highway Transportation Officials (AASHTO) has adopted a 
mechanistic-empirical (ME) method as the recommended method for designing a pavement cross-
section. ÑőŔƚШ~EШůĲƣőŸĬШĦċŰШĤĲШŉŸƨŰĬШŔŰШ ÉcÑ§ќƚШƓƨĤũŔĦċƣŔŸŰШMechanistic-Empirical Pavement 
Design Guide, A Manual of Practice and the accompanying software Pavement ME Design. The 
Michigan Department of Transportation (MDOT) currently uses the ME design method as its 
standard for pavement cross-section design for new and reconstruct pavement projects. This 
replaces the previously accepted design method, ÉcÑ§ѢƚЮ]ƨŔĬĲЮ[ŸƖЮ?ĲƚŔŊŰЮŸŉЮÂċƻĲůĲŰƣЮ
Structures, 1993, (AASHTO93). Information related to the AASHTO93 method can be found in 
Appendix A - DARWin Inputs (AASHTO 1993 Method) of this User Guide. 
 
This User Guide is intended to help pavement designers use the Pavement ME Design software to 
design pavement cross-sections for MDOT projects. It provides details on software operation, 
design types to be used with ME, the inputs to be used, and how to assess the design results. This 
user guide is based on version 2.6 of the Pavement ME Design software. 
 
Note that pavement designs may be subjected to the Life Cycle Cost Analysis (LCCA) method, as 
outlined by the MDOT Pavement Selection Manual. These designs will be conducted by the MDOT 
Pavement Management Section of the Construction Field Services Division. Refer to this manual 
for further details on when LCCA is required by MDOT. 
 

1.2 - Background  

The AASHTO93 pavement design method is primarily based on the AASHO Road Test conducted 
from 1958 to 1960 (the љTњ was added to AASHTO in 1973). In the AASHO Road Test, many different 
cross-sections were built within controlled-traffic roadway test loops. Precisely loaded trucks were 
driven on the loops, and the performance of the different cross-sections was monitored over time. 
This data was used to develop predictive regression equations for modeling of pavement 
performance. This approach is considered an empirical method, as it is primarily based on 
observed responses. 
 
In contrast, the mechanistic-empirical (ME) method applies the theories of mechanics to estimate 
the pavementќƚ response to applied truck traffic loads in the form of stresses and strains. Damage 
is estimated from these stresses and strains using fatigue-type models and is accumulated over 
ƣőĲШƓċƻĲůĲŰƣќƚШĬĲƚŔŊŰШũŔŉĲЮ The structural response and damage parameters are then converted to 
typical pavement distresses by way of transfer functions. These transfer functions (i.e., regression 
models) are based on and calibrated to observed pavement distress information obtained from in-
service pavements, (representing the empirical portion of ME). Pavement test section data from the 

https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Business/Construction/Pavement-Operations/Pavement-Design-Selection-Manual.pdf?rev=9b634906f979407699437ce78ae63322&hash=7287783D9FB3CC34CCF62B4BE228CBB0
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ÖÉ?§ÑќƚШxŸŰŊШÑĲƖůШÂċƻĲůĲŰƣШÂĲƖŉŸƖůċŰĦĲШыxÑÂÂьШprogram were used to develop the models and 
establish the global (i.e., default) calibration of ME. 
 
There are many reasons why an improved design procedure was needed to meet the limitations of 
previous design methods (1): 
¶ ÑƖƨĦťШƣƖċŉŉŔĦШƻŸũƨůĲƚШőċƻĲШŔŰĦƖĲċƚĲĬШƚŔŊŰŔŉŔĦċŰƣũǃШƚŔŰĦĲШƣőĲШΝΦΣΜќƚЮ It is not uncommon to 
ĤĲШĬĲƚŔŊŰŔŰŊШŉŸƖШŸƻĲƖШΡΜШůŔũũŔŸŰШĲƕƨŔƻċũĲŰƣШƚŔŰŊũĲШċǂũĲШũŸċĬƚШыEÉ xќƚьЮ Yet, the data from the 
Éc§ШÅŸċĬШÑĲƚƣШĲŰĦŸůƓċƚƚĲĬШŰŸШůŸƖĲШƣőċŰШΝЮΥШůŔũũŔŸŰШEÉ xќƚЮ It is believed that the 

extrapolation needed to design for modern traffic levels has resulted in overly conservative 
thicknesses. 

¶ Need for improved rehabilitation design procedures. Rehabilitation was not part of the 
AASHO Road Test. Empirical design procedures for rehab were added in later editions of 
ÉcÑ§ќƚШĬĲƚŔŊŰШŊƨŔĬĲЮ 

¶ The AASHO Road Test occurred in one location (Ottawa, Illinois) so the effect of different 
climates is not directly included. 

¶ The AASHO Road Test involved only one subgrade type. There are many different subgrades 
around the country. 

¶ Only one asphalt mix and one concrete mix were used at the AASHO Road Test so the effect 
of different mix and material types is not included. 

¶ Two unbound dense granular material types were used at the AASHO Road Test, so the 
effect of other granular material types (open-graded, stabilized, etc.) are not included. 

¶ Truck axle configurations, suspensions, and tire pressures have changed significantly from 
those used on the AASHO Road Test. 

¶ Construction methods, materials, and designs have changed significantly since the AASHO 
Road Test. 

¶ Drainage features were not included as part of the AASHO Road Test, so its effects are not 
included. 

¶ Since the Road Test was only two years long, the long-term effects of climate and aging of 
materials are not included. 

¶ Serviceability is the method from the AASHO Road Test for measuring pavement 
performance. It is directly related to thickness in the design equations that came out of the 
Road Test. However, many distress types are not related to thickness (thermal cracking, 
faulting, etc.). 

¶ Reliability with the empirical design method was used as a multiplier of the traffic loadings, 
which resulted in excessive thickness at higher truck traffic levels. 

 
Because the ME design method includes climatic effects, more material properties, additional 
design features (joint spacing, etc.) and considers non-structural failure mechanisms, it is 
anticipated to more effectively design pavements such that early pavement failures are reduced 
and pavement service life is increased (1). In addition, several other benefits of mechanistic-
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empirical design were listed in the 1986 edition of ÉcÑ§ѢƚЮ]ƨŔĬĲЮ[ŸƖЮ?ĲƚŔŊŰЮŸŉЮÂċƻĲůĲŰƣЮ
Structures (2): 
¶ Estimating the effect of new loading conditions (high tire pressures, different axle 

configurations, etc.). 
¶ Increased understanding of the effect, and utilization of, locally available materials. 
¶ Forensic capability for investigating under or over-performance of pavement sections. 
¶ Inclusion of the effects of material aging. 
¶ Inclusion of the effects of seasonal variation (climate). 
¶ Evaluating the effects of erosion. 
¶ Quantifying the effect of improved drainage. 

 
An additional benefit of ME design is its modularity and ability to be adapted to new understandings 
of pavement response and failure mechanisms. As new and improved models are developed and 
őċƻĲШŊċŔŰĲĬШċĦĦĲƓƣċŰĦĲЯШƣőĲǃШĦċŰШĤĲШċĬĬĲĬЯШŸƖШљƓũƨŊŊĲĬШŔŰњШƣŸШƣőĲШůĲƣőŸĬШċŰĬШƚŸŉƣƽċƖĲЮ 
 
The major differences between ME and AASHTO 1993 are listed in Table 1-1. 
 

Table 1-1. Differences Between ME and AASHTO93 

Category AASHTO 1993 Mechanistic -Empirical  

Basis Empirical observation from the 
1958-1960 AASHO Road Test 

Theories of mechanics (including 
empirical models) 

Original Calibration  AASHO Road Test - Ottawa, Illinois 
(6 roadway sections) 

LTPP test sections spread 
throughout the US/Canada 
(hundreds of roadway sections) 

Local Calibration  General input adjustments 

Integrated coefficients that can be 
changed to represent specific site 
conditions or local experiences, 
ensuring more accurate outcomes 

Traffic 
Characterization  

Equivalent single axle load Axle load spectra 

Materials Inputs  Very few Many 

Climatic Effects  Very limited - can change some 
inputs based on season 

Integral - weather data from 1000+ 
US/Canadian weather stations 
and/or MERRA (combination of field 
and satellite-based observations) 

Performance 
Parameter  

Present Serviceability Index Various pavement distresses, IRI 

Output  Thickness 
Performance prediction (distresses 
and reliability) 

 
In 1998, a National Cooperative Highway Research Program (NCHRP) research project was 
initiated to pull together existing mechanistic pavement models under one design methodology 
and software package. This project, known as NCHRP 1-37A, produced the mechanistic-empirical 
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pavement design guide, or MEPDG. The software that was produced to go along with the design 
method also became known as MEPDG. It was considered a research-grade software until AASHTO 
took over ownership and began selling it commercially in 2011 after the user interface was 
redesigned. Initially, it was called DARWin-ME, but in 2013 it was renamed Pavement ME Design. 
 

1.3 - Michigan ME Research 

MDOT has been evaluating the ME design method and sponsoring ME-related research since the 
first version of the software was released in 2004. The first research project initiated to directly 
address the new ME design procedure conducted a sensitivity analysis and validation of the 
models. This project assessed the sensitivity of distress predictions to input variations for new and 
reconstructed asphalt and concrete designs. The inputs that were considered sensitive are in bold 
text in input tables throughout this user guide. The validity of the predictive models for Michigan 
use was also checked by comparing ME predictions to the observed performance of various 
Michigan asphalt and concrete sections. Accordingly, ME was found to produce reasonable 
results, but due to some over- and under-predictions, local calibration was recommended. For 
further information, refer to the final report, Evaluation of the 1-37A Design Process for New and 
Rehabilitated JPCP and HMA Pavements (Report RC-1516), published in October 2008. 
 
At about the same time a project to test the coefficient of thermal expansion (CTE) of typical 
concrete mixes used for paving in Michigan, was sponsored. It had been reported that the ME 
design procedure for rigid pavements was sensitive to CTE. In addition, MDOT did not have any test 
data for CTE. Most of the literature on CTE stated that the coarse aggregate type had the biggest 
impact on CTE. So, a single mix design was used with eight different coarse aggregate sources, 
representing five different aggregate types. The concrete was batched and delivered by the same 
concrete batch plant. The five aggregate types were: limestone, dolomite, gravel, slag, and trap 
rock. All but the trap rock are typically used in Michigan with limestone and dolomite being used 
the most. The final report Quantifying Coefficient of Thermal Expansion Values of Typical Hydraulic 
Cement Concrete Paving Mixtures (Report RC-1503) was published in January 2008. 
 
7ĲĦċƨƚĲШ~EШĦőċŰŊĲƚШƣőĲШƣƖċŉŉŔĦШŔŰƓƨƣƚШƚŔŊŰŔŉŔĦċŰƣũǃШŉƖŸůШEÉ xќƚШƣŸШċǂũĲШũŸċĬШƚƓĲĦƣƖċШċŰĬШƻċƖŔŸƨƚШ
other truck configuration inputs, a traffic-specific research project was initiated. The sensitivity of 
the various traffic inputs was investigated. Data from weigh-in-motion (WIM) and classification 
permanent traffic recorders (PTR) was utilized to develop statewide average inputs as well as to 
ĦũƨƚƣĲƖШƣőĲШÂÑÅќƚШŔŰƣŸШŊƖŸƨƓƚШƽith similar characteristics. To determine significance, typical 
designs were used to investigate the impact of time to failure using statewide and cluster inputs. 
The final report Characterization of Truck Traffic in Michigan for the New Mechanistic Empirical 
Pavement Design Guide (Report RC-1537) was published in December 2009. To account for 
updated traffic, cluster methods, and split statewide averages into freeway and non-freeway, this 
report was superseded by the report Updated Analysis of Michigan Traffic Inputs for Pavement-ME 
Design (Report SPR-1678), published in August 2018. 
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Since local calibration was recommended by the initial sensitivity study (RC-1516), a calibration 
project was sponsored. Two other separately approved research projects were rolled in to make 
this a three-part project: 
¶ Part 1: materials testing of typical Michigan asphalt mixes (Report RC-1593) 
¶ Part 2: sensitivity of rehabilitation designs (Report RC-1594) 
¶ Part 3: local calibration to Michigan conditions (Report RC-1595) 

 
In part 1, 64 loose mix samples representing over 40 different asphalt mixes were sampled from 
various projects around the state. Dynamic modulus (|E*|) and indirect tensile strength (IDT) were 
tested on these loose samples. In addition, binder samples of the typical Superpave performance 
grades (PG) used in Michigan were collected and binder shear modulus (|G*|) was tested. Mix creep 
compliance was estimated from the dynamic modulus master curve. The modified Witczak model 
for estimating the dynamic modulus using mix properties was locally calibrated using the test 
results. In addition, an artificial neural network (ANN) was developed to estimate the dynamic 
modulus, IDT, and creep compliance from various volumetric properties. A software package, 
DynaMOD was developed to store the test results and convert them into the proper format for 
importing into the ME software. The locally calibrated modified Witzcak and ANN models for 
predicting dynamic modulus, IDT, and creep compliance were also included in the DynaMOD 
software. The final report Preparation for Implementation of the Mechanistic-Empirical Pavement 
Design Guide in Michigan, Part 1: HMA Mixture Characterization (Report RC-1593) was published in 
March 2013. 
 
Part 2 involved a sensitivity analysis and evaluation of ME predictions for rehabilitation designs. 
Despite its title, the initial sensitivity study, RC 1516, never made this evaluation for rehabilitation 
designs. Similar to RC-1516, a sensitivity analysis was conducted on the inputs specific, or unique, 
to rehabilitation designs. Also, the distress predictions from ME were compared to observed 
distresses for 40+ in-service rehabilitation projects. The inputs deemed as sensitive are in bold in 
the input tables in this user guide. The final report Preparation for Implementation of the 
Mechanistic-Empirical Pavement Design Guide in Michigan, Part 2: Evaluation of Rehabilitation 
Fixes (Report RC-1594) was published in August 2014. 
 
Local calibration of version 2.0 of the ME models was conducted in Part 3. Many in-service 
pavements were utilized for this calibration, including 20 jointed plain concrete pavement (JPCP) 
reconstruct projects, 108 asphalt reconstruct projects, and 41 rehabilitation projects from part 2. 
The findings were detailed in the report Preparation for Implementation of the Mechanistic-
Empirical Pavement Design Guide in Michigan, Part 3: Local Calibration and Validation of the 
Pavement-ME Performance Models (Report RC-1595), published in December 2014. This initial 
research project has subsequently been superseded by two projects. With the update to version 
2.3, software recalibration was needed, leading to the report Recalibration of Mechanistic-
Empirical Rigid Pavement Performance Models and Evaluation of Flexible Pavement Thermal 
Cracking Model (Report SPR-1668), published in November 2017. Then, the update to version 2.6 
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necessitated another recalibration, resulting in the report Testing Protocol, Data Storage and 
Recalibration for Pavement-ME Design (Report SPR-1723), published in September 2023. This 
latest project added nearly 190 projects so a total of 360 projects were used in this latest 
calibration. These include 46 JPCP reconstruct projects, 162 asphalt reconstruct projects (which 
include asphalt pavement over crush and shaped existing asphalt and asphalt pavement over 
rubblized existing concrete), and 152 rehabilitation projects. These project segments are 
geographically and climatically diverse, varied in traffic volumes, and include sufficient reference 
and historical data necessary for a robust calibration. This project also included pavement and 
unbound material sampling and testing from recently constructed road projects. The test results 
were added to DynaMOD to expand the MDOT material input database. In addition, this work 
provided recommended protocols for future sampling and testing. 
 
Due to the significant influence of climatic inputs on ME pavement design results, an MDOT 
research project was initiated to review and improve the available climate data. This project, titled 
Improving of Michigan Climatic Files in Pavement ME Design (Report RC-1626), was published in 
October 2015. Originally, the Pavement ME software included 24 Michigan weather stations per the 
North American Regional Reanalysis (NARR) database, which relies on ground-based 
measurements. This project found that data from the Automated Surface Observation Systems 
(ASOS) database provided sufficient data to supplement the existing weather station data. Using 
the ASOS data, this project filled in missing datapoints, corrected errors, and extended the data 
range from 2006 to 2015. In addition, 15 weather stations were added to the previously existing 24 
stations. As a result, this project has improved the climate database and subsequently, the 
accuracy of MDOT designs. It should be noted that the MDOT climate data from this research 
project continue to be used, despite the Modern-Era Retrospective Analysis for Research and 
Applications (MERRA) data being available within the latest versions of Pavement ME. While MERRA 
has more equally spaced stations to choose from due to it being a combination of ground-based 
and satellite-based data and more years of data (from 1979 to present years), it has some 
limitations.  These include inaccuracies in data for humidity, sunshine, and precipitation due to 
indirect measurement methods (because its data is not purely ground-based measurements). 
Additionally, more years of data does not necessarily make the climate data more ideal since 
Pavement ME references the climate data at the starting year of data and may not extend into 
present data (since most design timeframes are 20 years or less). Most of the MDOT climate data 
begins in 1999, which better represents present conditions. Finally, the MERRA stations include 
data points that may be within the Great Lakes or other bodies of water that should be excluded 
from use. In contrast, the MDOT climate data does not require such exclusions. 
 
Two other projects involving modulus values of subgrade and unbound granular layers were not 
specifically initiated because of ME, but their results do provide ME-related information. The 
reports are Pavement Subgrade MR Design Values for Michigan's Seasonal Changes (Report RC-
1531) published July 2009 and Backcalculation of Unbound Granular Layer Moduli (Report RC-
1548) published August 2011. 
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1.4 - Pavement Fix (Design) Types 

The following MDOT pavement fix types will be designed with ME, and are therefore covered by this 
User Guide: 
¶ New/reconstruct asphalt pavement 
¶ New/reconstruct jointed plain concrete pavement 

 
The following pavement fix types are not yet formally designed with ME but are included in this User 
Guide for reference. The design guidelines for these pavement types are in Appendix A - DARWin 
Inputs (AASHTO 1993 Method). 
¶ Asphalt or concrete pavement with aggregate-lift*  

o * A minimum of 6-inches of unbound aggregate base is placed over an existing 
pavement prior to pavement resurfacing. 

¶ Asphalt pavement over crush and shaped existing asphalt pavement 
¶ Asphalt pavement over rubblized existing concrete pavement 
¶ Asphalt pavement over existing asphalt, concrete, or composite (asphalt over concrete) 

pavement 
¶ Concrete pavement over existing asphalt, concrete, or composite pavement (unbonded) 

 

1.5 - User Guide Layout 

This user guide is separated into the following chapters: 
1. Introduction 
2. Software Operation: provides a basic understanding of the different areas and the functions 

of the Pavement ME Design software 
3. Design Process: a high-level set of steps to gather information, create an ME design, and 

arrive at a finished design 
4. General Inputs: values to be used for design type, pavement type, design life, etc. 
5. Performance Criteria and Reliability: distress thresholds and reliabilities to use for the 

various design types 
6. Calibration Coefficients: calibration coefficients that are to be used for the various design 

types 
7. Traffic Inputs: values to be used for the traffic inputs, description of the traffic inputs 

request process, and a description of cluster selection 
8. Climate Inputs - method for choosing the weather station 
9. Asphalt Pavement (New) Layer Inputs: values to be used for new asphalt layers 
10. Concrete Pavement (New) Layer Inputs: values to be used for new concrete layers 
11. Base/Subbase Layer Inputs: values to be used for base (including crushed asphalt and 

rubblized concrete bases) and subbase layers 
12. Subgrade Layer Inputs: values to be used for the subgrade layer 
13. Existing Layer Inputs for Rehab Design: values to be used for any existing layers as part of a 

rehabilitation design 
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14. Assessing the Results/Modifying the Design: description of the output, method for 
determining if the design should be accepted, and how to modify the design when it is not 
acceptable 

15. Appendices: unique pavement thickness material/construction design differences, large 
input tables (axle load spectra, etc.), example designs, and DARWin 3.1 (AASHTO93) inputs 

 
Each chapter that involves inputs will list the values to be used in table format at the beginning of 
the chapter. This is followed by a more detailed description of each input. 
 

1.6 - Contacts  

This user guide and oversight of the ME design method use in Michigan, is overseen by the 
Pavement Management Section at Construction Field Services Division. The following 
representatives can be contacted for further information, to request access to ME software, or 
access to internal shared folders (MDOT employees only): 
¶ Justin Schenkel , Pavement Design Program Engineer (ME Software Administrator) 

o Email Address: SchenkelJ@Michigan.gov 
o Phone Number: 517-242-2788 

¶ Fawaz Kaseer, Pavement Design Engineer 
o Email Address: KaseerF@Michigan.gov 
o Phone Number: 517-599-1498 

 

  

mailto:SchenkelJ@Michigan.gov
mailto:KaseerF@Michigan.gov


 
 

 18 of 202 March 2026 

Chapter  2 - Software Operation  

2.1 - Software Download and Access 

For MDOT users, the Pavement ME Design software is downloaded via the State of Michigan 
Microsoft Software Center list of applications. If the Pavement ME Design software is not shown in 
Software Center, MDOT personnel should contact State of Michigan information technology 
support services. 
 
MDOT has a multi-user license for Pavement ME Design with a maximum limit of 9. Many users can 
have the software on their computers, but we can have up to 9 users at any one time with 
Pavement ME Design open. ÑőĲШƚŸŉƣƽċƖĲШƖĲƚŔĬĲƚШŸŰШĲċĦőШƨƚĲƖќƚШĦŸůƓƨƣĲƖЯШőŸƽĲƻĲƖЯШƨƓŸŰШƚƣċƖƣŔŰŊШ
the program, it checks with a license service application residing on a central server to make sure a 
license is available. If a license is available, the software opens, and the user can proceed with 
using it. Figure 2-1 shows an example in which 6 users are currently using Pavement ME Design and 
the cross-hatched user wants to use it. Since we have a maximum of 9, the cross-hatched user 
would be given access. 
 

 
Figure 2-1. Example of How a Multi -User License Works 

 

2.2 - Help Resources 

The software comes with a help manual that goes into more detail on software operation than this 
user guide does. The Help Manual ĦċŰШĤĲШŸƓĲŰĲĬШĤǃШĦũŔĦťŔŰŊШƣőĲШћcĲũƓќШĤƨƣƣŸŰШŸŰШƣőĲШ~ĲŰƨШ7ċƖЮ An 
HTML or PDF version of the Help Manual is available. The user can select the version they want to 
ƨƚĲШĤǃШĦőċŰŊŔŰŊШƣőĲШћcĲũƓШÑǃƓĲќШŔŰƓƨƣШŔŰШƣőĲШ§ƓƣŔŸŰƚШƣċĤШыrefer to Section 2.6.2.7 - Other Nodes and 
Folders). 
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Each design type has a section in the Help Manual that describes all the screens/inputs necessary 
for that design type. Both the HTML and the PDF version provide quick links to the different sections 
using the Bookmarks pane along the left side. If the Bookmarks pane is not open in the PDF, click 
the ribbon icon along the left side of the help file screen as shown in Figure 2-2: 
 

 
Figure 2-2. Opening the Bookmarks Pane in the PDF 

 
In addition, the Pavement Management Section in the Construction Field Services Division can 
assist with software operation, access codes, and design inputs. Refer to Section 1.6 - Contacts for 
contact information.  
 

2.3 - Starting the Software  

To start the software, double click the Pavement ME Design shortcut on the desktop or select it 
from the Programs area in the Windows Start menu, as shown in Figure 2-3. 
 

 

 
Figure 2-3. Two Ways to Start Pavement ME Design (Windows 10 Shown) 
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The Pavement ME Design splash screen will appear as shown in the following figure. 
 

 
Figure 2-4. Pavement ME Design Splash Screen 

 
ÑőĲШћxŔĦĲŰƚĲШƚƣċƣƨƚќШċŰĬШƚŸŉƣƽċƖĲШƻĲƖƚŔŸŰШċƖĲШƚőŸƽŰШŔŰШƣőĲШћ ĤŸƨƣШÂċƻĲůĲŰƣШ~EШ?ĲƚŔŊŰќШƓċŰĲШыƖŔŊőƣШ
side). fŉШƣőĲШћxŔĦĲŰƚĲШƚƣċƣƨƚќШŔŰĬŔĦċƣĲƚШћÖŰũŔĦĲŰƚĲĬќШċŰĬоŸƖШƣőĲШћéĲƖƚŔŸŰќШŔƚШŰŸƣШћ2.6.2.2, contact the 
Pavement Management Section (refer to Section 1.6 - Contacts) for assistance. 
 
xĲċƻŔŰŊШƣőĲШћ§ƓĲŰШ~EШ?ĲƚŔŊŰШƽŔƣőШĬċƣċĤċƚĲШĦŸŰŰĲĦƣŔŸŰќШĤŸǂШƨŰĦőĲĦťĲĬШƽŔũũШŸƓĲŰШƣőĲШƚŸŉƣƽċƖĲШ
without access to the ME database. If access to the ME database is desired, check the box and 
enter your Login and Password information. Designs can be run the same with or without access 
to the database . The difference is that with a connection to the database, users can search and 
open designs that have been saved to the database, and access pre-entered pavement layers, 
traffic data, and climate data. Currently, MDOT does not use the software database option. Press 
ƣőĲШћ§uќШĤƨƣƣŸŰШƣŸШŸƓĲŰШƣőĲШĬĲƚŔŊŰШŔŰƣĲƖŉċĦĲЮ 
 
9őĲĦťŔŰŊШƣőĲШĤŸǂШŰĲǂƣШƣŸШћÅĲƚĲƣШ~EШ?ĲƚŔŊŰШƣŸШĬĲŉċƨũƣШƚĦƖĲĲŰШƓŸƚŔƣŔŸŰќШƽŔũũШƖĲƓŸƚŔƣŔŸŰШċũũШ
windows/panes in the design interface back to their default positions. 
 

2.4 - Database Access 

MDOT is not currently using the database within Pavement ME. However, if MDOT were to use 
database functions, a Login ID and Password will need to be assigned by the ME software 
administrator. In addition, the ME software administrator will provide database configuration 
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settings that need to be entered. To enter these settings, click the button to the right of the 
ћfŰƚƣċŰĦĲќШĤŸǂ as shown in Figure 2-5. 
 

 
Figure 2-5. Method for Entering Database Configuration Settings  

 
~ċťĲШƚƨƖĲШљ§ƖċĦũĲњШŔƚШĦőŸƚĲŰШŉŸƖШћ?ċƣċĤċƚĲШÑǃƓĲќШċŰĬШĲŰƣĲƖШƣőĲШƚĲƣƣŔŰŊƚШƓƖŸƻŔĬĲĬШĤǃШƣőĲШ~EШ
software administrator (refer to Section 1.6 - Contacts).  
 
The buttons work as follows: 
¶ Save Settings to File: ÉċƻĲƚШƣőĲШĲŰƣĲƖĲĬШƚĲƣƣŔŰŊƚШƣŸШċШŉŔũĲШŰċůĲĬШћŔŰŔƣЮǂůũќЮ It is highly 

recommended that the settings be saved. The user should choose to save them in a 
location the user will remember should they need to be retrieved. 

¶ Load Settings from File : ũũŸƽƚШƣőĲШƨƚĲƖШƣŸШƖĲƣƖŔĲƻĲШƣőĲШƚĲƣƣŔŰŊƚШŉƖŸůШƣőĲШћŔŰŔƣЮǂůũќШŉŔũĲШŔŉШ
they are lost and need to be re-entered. 

¶ Use Displayed Settings : Accepts the entered settings and returns to the Pavement ME 
Design splash screen. 

¶ Cancel : Returns to the Pavement ME Design splash screen. 

 
§ŰĦĲШƣőĲШƚĲƣƣŔŰŊƚШőċƻĲШĤĲĲŰШĲŰƣĲƖĲĬШċŰĬШƣőĲШƨƚĲƖШĦũŔĦťƚШћÖƚĲШ?ŔƚƓũċǃĲĬШÉĲƣƣŔŰŊƚќЯШƣőĲǃШƽŔũũШŰŸƣШ
have to enter the configuration screen again unless the settings change. The ME software 
administrator will inform users if this occurs. 
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Additional software features are available when connected to the database. These database-
specific features are denoted throughout the remainder of this chapter, where applicable. 
 

2.5 - Multiple Options for Actions  

For many actions within Pavement ME Design, there are multiple ways to perform the action. For 
example, there are three ways to open a new project: 

1. ÉĲũĲĦƣШƣőĲШћ ĲƽќШĤƨƣƣŸŰШŉƖŸůШƣőĲШ~ĲŰƨШ7ċƖ 

2. ÅŔŊőƣШĦũŔĦťШћÂƖŸŢĲĦƣƚќШŔŰШƣőĲШEǂƓũŸƖĲƖШÂċŰĲШċŰĬШƚĲũĲĦƣШљ Ĳƽњ 

3. Press Ctrl and N at the same time 

 
Another example is there are three ways to select a layer to show its properties in the Project Tab 
Pane: 

1. ?ŸƨĤũĲШĦũŔĦťШƣőĲШũċǃĲƖШƨŰĬĲƖШƣőĲШћÂċƻĲůĲŰƣШÉƣƖƨĦƣƨƖĲќШŉŸũĬĲƖШŔŰШƣőĲШEǂƓũŸƖĲƖШÂċŰĲ 

2. Select the layer from the drop-down menu just above the Property Grid area 

3. Single click the layer in the picture of the cross-section 

 
The intent of this section is not to provide the full list of actions that have multiple options, but 
rather to make the user aware of the flexibility within the software. Refer to the Pavement ME 
Design Help Manual for a list of shortcut keys. 
 

2.6 - Pavement ME Design Window 

Once the software opens, the user is presented with the Pavement ME Design window. This 
window is composed ŸŉШĬŔƚƣŔŰĦƣШǍŸŰĲƚЯШŸƖШљƓċŰĲƚњЯШċƚШshown in Figure 2-6. Refer to Section 2.7 - 
Screen Customization for information on how to customize the appearance of the Pavement ME 
Design window. The Pavement ME Design window includes the following areas: 

1. Menu Bar 

2. Explorer Pane 

3. Progress Pane 

4. Project Tab Pane 

5. Output/Error/ Comparison Pane 

 
Descriptions of each of these areas are provided in the following subsections. 
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Figure 2-6. Pavement ME Design Window Zones 

 
2.6.1 - Menu Bar 

The Menu Bar contains buttons that will perform many of the most commonly used actions, such 
as creating new designs, saving files, running an analysis, etc. 
 

 
Figure 2-7. Menu Bar 

 
¶ Recent Files: This is a drop-down menu where the last four opened projects can be re-

opened as shown in Figure 2-8 below. 

 
Figure 2-8. Drop-Down of Most Recently Open Files 

 
¶ New: Starts a new project. 

¶ Open: Opens an existing saved project. 
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¶ Save As: Saves the currently selected project (the one with the highlighted tab) with a new 
filename specified by the user. Do not use special characters in the filename, (i.e. 
semicolon). 

¶ Save: Saves the currently selected project (the one with the highlighted tab). If the project 
has not been saved yet, the user will be prompted for a filename. Do not use special 
characters in the filename, (i.e. semicolon). 

¶ Save All: Saves all the open projects. If they have not been previously saved, the user will 
be prompted for a filename. Do not use special characters in the filename, (i.e. semicolon). 

¶ Close : Closes the currently selected project (the one with the highlighted tab). If it has not 
been saved, or there are changes since the last save, the user will be prompted to save it. 

¶ Exit: Exits the program. The user will be prompted to save any unsaved projects. 

¶ Run: Begins an analysis of the currently selected project (the one with the highlighted tab).  

¶ Batch : Begins an analysis of multiple projects. The projects must be loaded into the Batch 
folder in the Explorer Pane before the analysis can begin. 

¶ Import : Imports traffic, climate, or backcalculation files if one of those tabs is active. 

¶ Export: Exports traffic, climate, or backcalculation inputs to an XML file if one of those tabs 
is active. 

¶ Select : Saves files to the Pavement ME Design database. This button is only available when 
connected to the database. 

¶ Insert : Extracts files from the Pavement ME Design database. This button is only available 
when connected to the database. 

¶ Undo: Undoes the last change made on the currently highlighted tab. 

¶ Redo: Reinstates the last change made using the undo button, on the currently highlighted 
tab. 

¶ Help : Opens the Help Manual. 

 
2.6.2 - Explorer Pane 

The Explorer Pane displays the currently opened projects, options, calibration factors, and 
database functions (when connected to the database) are located. Multiple projects may be 
opened simultaneously; however, opening too many can cause the Explorer Pane to appear 
cluttered, as shown in Figure 2-9. In this example, three projects are open, as indicated by boxes. 
The second project is the active project, as indicated by its highlighted tab. 
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Figure 2-9. Location of Open Projects  

 
2.6.2.1 - Folder Structure  

The Explorer Pane has a tree structure containing folders and nodes. Some of these nodes have 
sub-ŰŸĬĲƚШċƚШŔŰĬŔĦċƣĲĬШĤǃШċШћҼќШƚǃůĤŸũШŰĲǂƣШƣŸШƣőĲůЮ ìőĲŰШƣőĲШћҼќШƚǃůĤŸũШŔƚШĦũŔĦťĲĬЯШƣőĲШƚƨĤ-nodes 
are revealed as shown in the two figures below. Clicking the ћ-ќ symbol will hide the sub-nodes. 
 

 
Figure 2-10. Expanding Nodes 
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2.6.2.2 - Projects Folder  

ũũШŸƓĲŰШƓƖŸŢĲĦƣƚШƽŔũũШĤĲШƨŰĬĲƖШƣőĲШћÂƖŸŢĲĦƣƚќШŉŸũĬĲƖЮ Multiple projects can be open at the same 
time. All project types will have the following common nodes: 
¶ Traffic : Double clicking this will open the traffic inputs tab in the Project Tab Pane. 

Expanding this node will give access to the four axle load spectra nodes. Double clicking 
ċŰǃШŸŉШƣőĲШċǂũĲШũŸċĬШƚƓĲĦƣƖċШŰŸĬĲƚШƽŔũũШŸƓĲŰШƣőċƣШƚƓĲĦƣƖċќƚШŔŰƓƨƣƚШƣċĤШŔŰШƣőĲШÂƖŸŢĲĦƣШÑċĤШ
Pane. 

¶ Climate : Double clicking this will open the climate inputs tab in the Project Tab Pane. 

¶ Pavement Structure : Contains the layers that have been added to the cross-section. 
Double clicking any of the layers will make it the active layer in the Project Grid area of the 
Project Tab Pane.  

¶ Project Specific Calibration Factors : Contains the calibration factors for the project. 
Changes to the calibration factors in this area will affect that project only. Even though all of 
the calibration nodes are shown, the only one accessible for the project is the one 
ċƓƓƖŸƓƖŔċƣĲШŉŸƖШƣőĲШĬĲƚŔŊŰШƣǃƓĲШыĲЮŊЮЯШƣőĲШћ ĲƽШ[ũĲǂŔĤũĲќШĦċũŔĤƖċƣŔŸŰШĦŸĲŉŉŔĦŔĲŰƣШŔƚШƣőĲШŸŰũǃШ
node available for a reconstruct asphalt design). Note that this node is different from the 
ћ~EШ?ĲƚŔŊŰШ9ċũŔĤƖċƣŔŸŰШ[ċĦƣŸƖƚќШŉŸũĬĲƖШƣőċƣШŔƚШĲǂƣĲƖŰċũШƣŸШƣőĲШћÂƖŸŢĲĦƣƚќШŉŸũĬĲƖ (refer to 
Section 2.6.2.7 - Other Nodes and Folders). 

¶ Sensitivity : Allows the user to examine the sensitivity of the project to specific inputs. 
Double clicking this node will open the sensitivity tab in the Project Tab Pane (refer to 
Section 2.6.2.5 - Sensitivity). 

¶ Optimization : Allows the thickness optimization of any one layer above the bottom layer 
(which is assumed to be semi-infinite). Double clicking this node will open the optimization 
tab in the Project Tab Pane (refer to Section 2.6.2.6 - Optimization). 

¶ PDF Output Report: Double clicking this node will open the PDF output report for the 
project if it has been run successfully. The PDF report can also be found in the output folder 
for the project. The output folder will be in the same location that the design file is saved in. 
The output report will have the same filename as the project filename (refer to 
Section 14.2.1 - PDF Report). 

¶ Excel Output Report : Double clicking this node will open the Excel output report for the 
project if it has been run successfully (refer to Section 14.2.2 - Microsoft Excel Report). An 
EǂĦĲũШƻĲƖƚŔŸŰШŸŉШƣőĲШŸƨƣƓƨƣШƽŔũũШŸŰũǃШĤĲШƓƖŸĬƨĦĲĬШŔŉШƣőĲШƚĲƣƣŔŰŊШŉŸƖШћ]ĲŰĲƖċƣĲШEǂĦĲũШÅĲƓŸƖƣƚеќШ
in the Options tab (refer to Section 2.6.2.7 - Other Nodes and FoldersьШŔƚШƚĲƣШƣŸШљÑƖƨĲњЮ The 
Excel output report can also be found in the output folder for the project. The output folder 
will be in the same location that the design file is saved in. The output report will have the 
same filename as the project filename. 
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There will be other nodes available for each project depending on the design type and pavement 
type. [ŸƖШĲǂċůƓũĲЯШċƚƓőċũƣШƓƖŸŢĲĦƣƚШƽŔũũШőċƻĲШċŰШћ 9ШxċǃĲƖШÂƖŸƓĲƖƣŔĲƚќШŰŸĬĲЯШĦŸŰĦƖĲƣĲШƓƖŸŢĲĦƣƚШƽŔũũШ
őċƻĲШċШћ?ĲƚŔŊŰШÂƖŸƓĲƖƣŔĲƚќШŰŸĬĲШƣőċƣШŔƚШƚƓĲĦŔŉŔĦШƣŸШƽőĲƣőĲƖШŔƣШŔƚШċШsÂ9ÂШŸƖШċШĦŸŰƣŔŰƨŸƨƚũǃШƖĲŔŰŉŸƖĦĲĬШ
concrete pavement (CRCP), and rehabilitation designs will haƻĲШċШћ7ċĦťĦċũĦƨũċƣŔŸŰќШŰŸĬĲЮ Double 
clicking these nodes will bring up their inputs tab in the Project Tab Pane. 
 
2.6.2.3 - Import/Export  

Pavement layers, climate files, and traffic inputs can be exported and imported. Exporting of any of 
these nodes saves the input values to an XML formatted file (files will have an .xml extension). The 
import function will bring in input values from a previously saved XML file. To do either one, right 
click on the ŰŸĬĲШċŰĬШĦőŸŸƚĲШĲŔƣőĲƖШћfůƓŸƖƣќШŸƖШћEǂƓŸƖƣќЯШċŰĬШƣőĲŰШŰċƻŔŊċƣĲШƣŸШƣőĲШŉŸũĬĲƖоũŸĦċƣŔŸŰШƣŸШ
save to (in the case of export) or where the existing XML file is (in the case of import).  
 
WARNING: Exporting or importing the axle load spectra will include all four (single, tandem, tridem, 
and quad) in a single XML file. It is not possible to export or import a single spectra from the XML 
file. Therefore, ensure that the XML file contains data for all four to prevent overwriting the axle load 
spectra data with blanks. Note that there is an option to import individual load spectra using the .alf 
file format, which is a file format that was used in the original Pavement ME software. However, 
MDOT does not have load spectra in .alf format and exporting to an .alf file is not supported in 
Pavement ME Design.  
 
If connected to the database, these items can also be imported from, and exported to, the 
database. ћ]ĲƣШŉƖŸůШĬċƣċĤċƚĲќШċŰĬШћÉċƻĲШƣŸШĬċƣċĤċƚĲќШƽŔũũШĤĲШċƻċŔũċĤũĲШŸƓƣŔŸŰƚШƽőĲŰШƖŔŊőƣ-clicking 
on a node. 
 
2.6.2.4 - Project Node Color Scheme  

Pavement ME Design uses a color scheme with the design nodes to make the user aware of where 
inputs may be required. An example is shown in Figure 2-11. 
 

 
Figure 2-11. Input Color Scheme 
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¶ The red square  indicates an area that is missing an input or requires the user to check the 

inputs. The design cannot be run if there are any red squares, as shown in Figure 2-11 
(Climate). 

¶ The yellow triangle  can indicate one of two conditions: 

o Unopened Submenu Node:  the yellow triangle icon appears when a submenu 
node has not yet been opened or reviewed by the user. While the design can still run 
with this warning, the user should open this node to verify inputs. Figure 2-11 
provides an example of this indicator, as shown for љsÂ9ÂШ?ĲƚŔŊŰШÂƖŸƓĲƖƣŔĲƚњ. 

o Input Outside Typical/Recommended Range:  the yellow triangle icon appears 
when an input value is outside the typical or recommended range. While the design 
can still run with this warning, the user should carefully review the flagged value(s) 
to ensure they are appropriate. An example of this indicator is shown in Figure 2-11 
for ƣőĲШŰŸĬĲШљxċǃĲƖШΠШÉƨĤŊƖċĬĲаШ-1-ċњ, where the entered Resilient Modulus is 
4,000 psi, which is outside the ME recommended range of 5,000 to 50,000 psi. 

¶ The green circle  indicates an area that the node has been viewed with all inputs entered 
and these inputs are within the expected ME range. 

WARNING: A green circle is not  an indication that the inputs are correct or appropriate.  
 
2.6.2.5 - Sensitivity  

?ŸƨĤũĲШĦũŔĦťШћÉĲŰƚŔƣŔƻŔƣǃќШƣŸШŸƓĲŰШŔƣƚШƣċĤШŔŰШƣőĲШÂƖŸŢĲĦƣШÑċĤШÂċŰĲЮ There will be a set of available 
inputs that depend on the design type and pavement type of the project. Click the box next to each 
input for which a sensitivity analysis is desired. A minimum value, maximum value, and increment 
value must be entered for each input selected for sensitivity as shown in Figure 2-12. 
 

 
Figure 2-12. Sensitivity Tab 
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Boxes along the left side in the figure indicate inputs that have been selected to be included in the 
sensitivity analysis. An analysis will be run from the minimum value to the maximum value in 
ĲƕƨŔƻċũĲŰƣШƚĲŊůĲŰƣƚШĬĲŉŔŰĲĬШĤǃШƣőĲШћмШŸŉШfŰĦƖĲůĲŰƣƚќШŔŰƓƨƣЮ The number of values run will be one 
ůŸƖĲШƣőċŰШƣőĲШƻċũƨĲШĲŰƣĲƖĲĬШŉŸƖШћмШŸŉШfŰĦƖĲůĲŰƣƚќЮ Figure 2-13 illustrates how this works using the 
ћÑƽŸ-ìċǃШ ?ÑÑќШыċƻĲƖċŊĲШċŰŰƨċũШĬċŔũǃШƣƖƨĦťШƣƖċŉŉŔĦьШƻċũƨĲƚШshown in Figure 2-12, and how it would 
look with only 2 increments. 
 

 
Figure 2-13. Examples of Sensitivity Inc rements  

 
Before sensitivity can be run, a successful analysis must have been run on the project so that it can 
be used as the base case. EċĦőШŔŰƓƨƣШƽŔũũШĤĲШƖƨŰШƚĲƓċƖċƣĲũǃШƨŰũĲƚƚШƣőĲШћÅƨŰШ[ċĦƣŸƖŔċũќШĤŸǂШŔƚШ
checked. With a full factorial, all of the inputs are varied involving all the different combinations, 
resulting in many more analysis runs. The following example uses the values from the sensitivity 
tab as shown in Figure 2-12: 
 

¶ Without Factorial : 8 runs varying two-way AADTT, 6 runs varying layer 1 binder content, 
and 9 runs varying layer 3 thickness for a total of 23 designs. 

¶ With Factorial : All possible combinations using all 3 variables for a total of 432 designs 
(8 x 6 x 9). 

WARNING: A factorial with many inputs and increments can result in very long computation times. 
 
When the inputs, ranges, and increments for sensitivity have been chosen, the designs must be 
created. ?ŸШƣőŔƚШĤǃШĦũŔĦťŔŰŊШƣőĲШћ9ƖĲċƣĲШÉĲŰƚŔƣŔƻŔƣǃќШĤƨƣƣŸŰЮ A design will be created for each input 
value as specified by the range and increment as shown in Figure 2-14. After the designs have been 
ĦƖĲċƣĲĬЯШƣőĲШƚĲŰƚŔƣŔƻŔƣǃШĦċŰШĤĲШƖƨŰШĤǃШĦũŔĦťŔŰŊШƣőĲШћÅƨŰШÉĲŰƚŔƣŔƻŔƣǃќШĤƨƣƣŸŰЮ In Figure 2-14, three of 
the eleven sensitivity designs have been run successfully as indicated by the green circles. The 
yellow triangles indicate designs that are currently running or have yet to start. After the analysis is 
ĦŸůƓũĲƣĲЯШƣőĲШƖĲƚƨũƣƚШĦċŰШĤĲШƻŔĲƽĲĬШĤǃШĦũŔĦťŔŰŊШƣőĲШћéŔĲƽШÉƨůůċƖǃќШĤƨƣƣŸŰЮ 
 

 
Figure 2-14. Sensitivity Analysis Running 



 
 

 30 of 202 March 2026 

ũũШŸŉШƣőĲƚĲШŰĲƽũǃШĦƖĲċƣĲĬШƚĲŰƚŔƣŔƻŔƣǃШĬĲƚŔŊŰƚШĦċŰШĤĲШŉŸƨŰĬШŔŰШƣőĲШћÉĲŰƚŔƣŔƻŔƣǃќШƚƨĤŉŸũĬĲƖШƽőŔĦőШƽŔũũШ
be in the same folder as the output from the original design, as shown in Figure 2-15. The output 
files from these sensitivity designs are located ŔŰШƣőĲШћÉĲŰƚŔƣŔƻŔƣǃќШƚƨĤŉŸũĬĲƖ, within the folder for the 
PMED project.  
 

 
Figure 2-15. Location of  Sensitivity Resu lts  

 
2.6.2.6 - Optimization  

Optimization will find the lowest thickness for a single layer, within a user-specified range, that 
allows the design to pass all performance criteria. Only one layer can be optimized at a time, and 
Pavement ME Design will go no less ƣőċŰШΜЮΡњШincrements. 
 
WARNING: §ƓƣŔůŔǍċƣŔŸŰЮĬŸĲƚЮŰŸƣЮƚƨƓƓŸƖƣЮΣдΥΨѠЮŔŰĦƖĲůĲŰƣƚЮŉŸƖЮc~ ЮũċǃĲƖƚд Additionally, the 
optimization process iterates from the minimum specified value to the maximum value. 
Consequently, intermediate results may be bypassed and not fully evaluated. Users should 
exercise caution when using this automated function. Refer to sections 14.3 - Assessing the Design 
Results (Final Design Requirements) and 14.4 - Changing the Design to ensure that MDOT design 
requirements are met. 
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Figure 2-16 shows the optimization tab for a new JPCP design. 
 

 
Figure 2-16. Optimization T ab 

 
Optimization tab areas: 

1. Layers that can be chosen for optimization. Only one can be selected. A minimum and 
maximum will need to be specified. 

2. Shows the progression of the optimization process. Each thickness that has been run will 
be shown along with the result for each. The last thickness analyzed will be shown in the 
ћxċƚƣШ§ƓƣŔůŔǍĲĬШÑőŔĦťŰĲƚƚќШĤŸǂЮ 

3. JPCP designs allow the use of optimization rules. These rules allow certain inputs to vary 
based on set conditions. For example, in the figure above, dowel bar diameter is varied 
based on the thickness of the concrete layer. These rules are only available with JPCP 
designs. 

 
Figure 2-17 shows a flowchart of the optimization process. 
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Figure 2-17. Optimization Flow Chart  
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2.6.2.7 - Other Nodes and Folders 

There are other nodes and folders in the Explorer Pane that are not project specific. These are 
described in the following subsections. 
 
Multiple Project Summary  
?ŸƨĤũĲШĦũŔĦťШƣőŔƚШŰŸĬĲШƣŸШĦƖĲċƣĲШċШƚƨůůċƖǃШƖĲƓŸƖƣШŉŸƖШċũũШƓƖŸŢĲĦƣƚШŸƓĲŰШŔŰШƣőĲШћÂƖŸŢĲĦƣƚќШŉŸũĬĲƖШƣőċƣШ
have successfully run. This report will contain the first page of the PDF output report for each 
project.  
 
Batch Run Folder 
ÑŸШƖƨŰШůƨũƣŔƓũĲШƓƖŸŢĲĦƣƚШŔŰШĤċƣĦőШůŸĬĲЯШƖŔŊőƣШĦũŔĦťШƣőĲШћ7ċƣĦőШÅƨŰќШŉŸũĬĲƖШċŰĬШƚĲũĲĦƣШћxŸċĬШÂƖŸŢĲĦƣƚќЮ 
Navigate to the location of the projects to select them. To select multiple projects within a folder, 
őŸũĬШĬŸƽŰШƣőĲШћ9ÑÅxќШťĲǃШwhile clicking on each individual project you want to load. 9ũŔĦťШћ§ƓĲŰќШ
when all the projects to be run have been selected. ÑőĲШћxŸċĬШÂƖŸŢĲĦƣƚќШĦŸůůċŰĬШĦċŰШĤĲШĦőŸƚĲŰШ
as many times as needed to load projects files that are in different folders.  
 
ÑŸШƖĲůŸƻĲШċШƓƖŸŢĲĦƣШŉƖŸůШƣőĲШĤċƣĦőШũŔƚƣЯШƖŔŊőƣШĦũŔĦťШƣőĲШŉŔũĲŰċůĲШŔŰШƣőĲШĤċƣĦőШũŔƚƣШċŰĬШƚĲũĲĦƣШћÅĲůŸƻĲШ
ÂƖŸŢĲĦƣќЮ  
 
WARNING: ŰǃЮŔŰĬŔƻŔĬƨċũЮƓƖŸŢĲĦƣƚЮƣőċƣЮċƖĲЮŸƓĲŰЮŔŰЮƣőĲЮѡÂƖŸŢĲĦƣƚѢЮŉŸũĬĲƖеЮĦċŰŰŸƣЮĤĲЮũŸċĬĲĬЮŔŰЮƣőĲЮ
ѡ7ċƣĦőЮÅƨŰѢЮŉŸũĬĲƖдЮ 
 
When all projects to be run in batch mode have been loaded, the analysis can be started by right 
ĦũŔĦťŔŰŊШƣőĲШћ7ċƣĦőШÅƨŰќШŉŸũĬĲƖШċŰĬШƚĲũĲĦƣŔŰŊШћÅƨŰШ7ċƣĦőШÂƖŸŢĲĦƣƚќ ŸƖШĤǃШƚĲũĲĦƣŔŰŊШƣőĲШћ7ċƣĦőќШĤƨƣƣŸŰШ
from the Menu Bar. As analysis of each project is completed, a green circle will appear in front of 
the project filename as shown in Figure 2-18. 
 

 
Figure 2-18. Batch Files Running 

 
When the analyses are complete, the PDF output for each project can be viewed by double clicking 
ĲċĦőШŔŰĬŔƻŔĬƨċũШƓƖŸŢĲĦƣќƚШŉŔũĲŰċůĲШŔŰШƣőĲШĤċƣĦőШũŔƚƣЮ ũƣĲƖŰċƣŔƻĲũǃЯШƣőĲШŉŔƖƚƣШƓċŊĲШŸŉШĲċĦőШƓƖŸŢĲĦƣќƚШ
Â?[ШŸƨƣƓƨƣШƖĲƓŸƖƣШĦċŰШĤĲШƻŔĲƽĲĬШŔŰШŸŰĲШƚƨůůċƖǃШƖĲƓŸƖƣШĤǃШƖŔŊőƣШĦũŔĦťŔŰŊШƣőĲШћ7ċƣĦőШÅƨŰќШŉŸũĬĲƖШċŰĬШ
ƚĲũĲĦƣŔŰŊШћéŔĲƽШ7ċƣĦőШÅĲƓŸƖƣќЮ 
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Tools Folder 
The tools folder contains the Options node. In addition, there will be several nodes that appear only 
when connected to the database as shown in Figures 2-19 and 2-20.  
 

 
Figure 2-19. Without Database Access 

 

 
Figure 2-20. With Database Access 

 
Double clicking the Options node will bring up the Options tab in the Project Tab Pane as shown 
below. 
 

 
Figure 2-21. Options Tab 

 
To change an option, click in the appropriate box to either access the drop-down menu of choices, 
or type in the appropriate value. The details on each option are: 
¶ Are analysis units US Customary? : ƚĲƣШƣŸШћÑƖƨĲќШƣŸШƨƚĲШÖÉШ9ƨƚƣŸůċƖǃШƨŰŔƣƚЯШƚĲƣШƣŸШћ[ċũƚĲќШ

to use SI units.  

¶ Delete intermediate files? : ƚĲƣШƣŸШћÑƖƨĲќШƣŸШőċƻĲШŔŰƣĲƖůĲĬŔċƣĲШĦŸůƓƨƣċƣŔŸŰċũШŉŔũĲƚШĬĲũĲƣĲĬЯШ
ƚĲƣШƣŸШћ[ċũƚĲќШƣŸШƖĲƣċŔŰШƣőŸƚĲШŉŔũĲƚШŔŰШƣőĲШƓƖŸŢĲĦƣШŸƨƣƓƨƣШŉŸũĬĲƖЮ 

¶ Generate Excel reports? : ƚĲƣШƣŸШћÑƖƨĲќШƣŸШőċƻĲШÂċƻĲůĲŰƣШ~EШ?ĲƚŔŊŰШŊĲŰĲƖċƣĲШċŰШEǂĦĲũШ
output file in addition to the PDF ŸƨƣƓƨƣШƚƨůůċƖǃШƖĲƓŸƖƣЯШƚĲƣШƣŸШћ[ċũƚĲќШŔŉШċŰШEǂĦĲũШŸƨƣƓƨƣШŉŔũĲШ
is not desired. 
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¶ Generate Structural Response? : ƚĲƣШƣŸШћÑƖƨĲќШƣŸШőċƻĲШƣőĲШƓċƻĲůĲŰƣШƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲШ
ƚċƻĲĬШŔŰШċШŉŔũĲЯШƚĲƣШƣŸШћ[ċũƚĲќШŔŉШƣőĲШƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲШĬĲƣċŔũƚШċƖĲШŰŸƣШĬĲƚŔƖĲĬЮ 

¶ Help Type: ƚĲƣШƣŸШћxŸĦċũхÂ?[ќШыƚƨŊŊĲƚƣĲĬьШƣŸШŸĤƣċŔŰШőĲũƓШƨƚŔŰŊШƣőĲШÂ?[ШőĲũƓШĬŸĦƨůĲŰƣЯШƚĲƣШ
ƣŸШћÉĲƖƻĲƖхcÑ~xќШƣŸШƨƚĲШċŰШcÑ~xШĤċƚĲĬШőĲũƓШĬŸĦƨůĲŰƣШŉƖŸůШƣőĲШƚĲƖƻĲƖШыŰŸƣШĦƨƖƖĲŰƣũǃШƚĲƣШ
ƨƓьЯШƚĲƣШƣŸШћxŸĦċũхcÑ~xќШƣŸШƨƚĲШċŰШcÑ~xШĤċƚĲĬШőĲũƓШĬŸĦƨůĲŰƣШŉƖŸůШƣőĲШƨƚĲƖќƚШĦŸůƓƨƣĲƖШ
(not currently set up). 

¶ Import MEPDG file formats? : ƚĲƣШƣŸШћÑƖƨĲќШƣŸШĤĲШċĤũĲШƣŸШŔůƓŸƖƣШƓƖŸŢĲĦƣƚШĦƖĲċƣĲĬШċŰĬШƚċƻĲĬШ
ŔŰШƣőĲШ~EÂ?]ШƻĲƖƚŔŸŰШŸŉШƣőĲШƚŸŉƣƽċƖĲШыŉŔũĲƚШƽŔƣőШċШЮůƓĬШĲǂƣĲŰƚŔŸŰьЯШƚĲƣШƣŸШћ[ċũƚĲќШŔŉШƣőŔƚШŔƚШŰŸƣШ
desired. 

¶ Location of My ME Design folder: specifies the default folder for saving Pavement ME 
Design files. Type in the location of the desired default location. 

¶ Maximum numbers of errors to show on climate editing : specifies the maximum number 
of errors to show when editing the hourly climate data. 100 is more than enough - if there 
are more errors than that, then there are major problems with the climate file and it should 
undergo editing outside the Pavement ME Design environment. 

¶ Number of Processors : ĬŔƚƓũċǃƚШƣőĲШŰƨůĤĲƖШŸŉШƓƖŸĦĲƚƚŸƖƚШƣőĲШƨƚĲƖќƚШĦŸůƓƨƣĲƖШőċƚЮ This 
will be the number of designs that can be run concurrently during a batch run (refer to 
Batch Run Folder section above). The value is automatically filled in with the value for the 
ƨƚĲƖќƚШĦŸůƓƨƣĲƖШƽőĲŰШÂċƻĲůĲŰƣШ~EШ?ĲƚŔŊŰШŔƚШŔŰƚƣċũũĲĬЮ It can be edited, but it is not 
recommended do so. 

¶ Version : displays the version number and the build date of Pavement ME Design. For 
information only - this cannot be edited. 

 
When connected to the Pavement ME Design database, the following additional nodes will appear 
under the Tools folder: 
¶ Project Search : provides a list of projects currently stored in the database (refer to Figure 

2-22) that can be opened. Select ƣőĲШƓƖŸŢĲĦƣШŸŉШŔŰƣĲƖĲƚƣШċŰĬШĦũŔĦťШƣőĲШћ§uќШĤƨƣƣŸŰШƣŸШŸƓĲŰШ
the project. Information about the currently highlighted project can be found along the right 
side of the scƖĲĲŰШыƓƖŔŸƖШƣŸШĦũŔĦťŔŰŊШћ§uќьЮ 
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Figure 2-22. List of Files Available in the  Database 

ÑŸШƚĲċƖĦőШŉŸƖШƓƖŸŢĲĦƣƚШƽŔƣőШƚƓĲĦŔŉŔĦШƻċũƨĲƚоŔŰƓƨƣƚоƓƖŸƓĲƖƣŔĲƚЯШƚĲũĲĦƣШƣőĲШћ ĬƻċŰĦĲĬШÉĲċƖĦőќШ
button which will go to the following screen: 

 
Figure 2-23. Database Search Dialog 
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The user can build a set of search terms based on one object (layer or other input 
parameters such as traffic). In the example above, the user wants to search for projects 
that have specific inputs in the Portland Cement Concrete (PCC) pavement layer. The list of 
properties that can be used in the search (drop-down list shown above), depends on what 
is chŸƚĲŰШŔŰШƣőĲШћ§ĤŢĲĦƣќШĬƖŸƓ-down. 

¶ User Administrator : allows the software administrator to create and edit accounts for 
access to the database 

¶ Password : allows the user to change their password for accessing the database 

¶ Delete : allows the software administrator to delete information (projects, layers, etc.) in 
the database 

 
ME Design Calibration Factors Folder  
This folder contains the default calibration factors applied to all newly created design files. Users 
can modify and save these values as needed. However, changes made here do not  apply to 
previously created or open design files. To apply updated factors, open the design and select the 
ћÖƓĬċƣĲШ§ƓĲŰШÂƖŸŢĲĦƣƚќШĤƨƣƣŸŰЮ This will overwrite the calibration factors in any open files that 
match the specific calibration set type. [ŸƖШĲǂċůƓũĲЯШƣőĲШћ ĲƽШ[ũĲǂŔĤũĲќШĦċũŔĤƖċƣŔŸŰШƚĲƣШƽŔũũШċƓƓũǃШƣŸШ
ћ ĲƽЯШ[ũĲǂŔĤũĲШÂċƻĲůĲŰƣќШĬĲƚŔŊŰƚЮ 
 
ÑŸШƖĲƻĲƖƣШƻċũƨĲƚШĤċĦťШƣŸШƣőĲШŊũŸĤċũШĬĲŉċƨũƣШƻċũƨĲƚЯШƚĲũĲĦƣШћÅĲƚƣŸƖĲШ9ċũŔĤƖċƣŔŸŰШ?ĲŉċƨũƣƚќЮ Restoring 
ĬĲŉċƨũƣƚШƽŔũũШċũƚŸШŰŸƣШŔůƓċĦƣШċĦƣŔƻĲШŉŔũĲƚШƨŰũĲƚƚШћÖƓĬċƣĲШ§ƓĲŰШÂƖŸŢĲĦƣƚќШŔƚШƚƨĤƚĲƕƨĲŰƣũǃШƚĲũĲĦƣĲĬЮ 
 
2.6.3 - Progress Pane 

The Progress Pane shows the progress of the analysis once a project, or batch of projects, has 
been started. Each stage of the analysis will be listed along with its percent completed. When 
running a batch of projects, each project will be listed separately as it is running (refer to Section 
2.6.2.7 - Other Nodes and Folders for information on batch analysis). Figure 2-24 provides an 
example of the Progress Pane. 
 

 
Figure 2-24. Progress Pane 
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2.6.4 - Project Tab Pane 

The Project Tab Pane represents the area where data entry will take place. It contains several zones 
as noted in Figure 2-25. Project tab pane zones include the following: 

1. Tabs 
2. General Project Information 
3. Performance Criteria 
4. Pavement Structure 
5. Property Grid 

 

 
Figure 2-25. Project  Tab Pane Zones 

 
2.6.4.1 - Tabs 

The tabs that open can are displayed at the top of the Project Tab Pane. Tabs from multiple projects 
can be open at one time. The active tab will be highlighted white. This will be the tab that is closed if 
ƣőĲШћǂќШĤƨƣƣon is clicked (circled below). 
 

 
Figure 2-26. Closing a Tab 
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These project tabs can be unpinned so that they are free floating on the screen. Refer to Section 2.7 
- Screen Customization for more information on unpinning and docking tabs. 
 
2.6.4.2 - General Project Information  

The General Project Information area is where the design begins. The other areas of the pane will 
ŰŸƣШĤĲШƓŸƓƨũċƣĲĬШƨŰƣŔũШƣőĲШћ?ĲƚŔŊŰШÑǃƓĲќШċŰĬШћÂċƻĲůĲŰƣШÑǃƓĲќШŔŰƓƨƣƚШőċƻĲШĤĲĲŰШĦőŸƚĲŰЮ There are 
ƣőƖĲĲШĦőŸŔĦĲƚШŉŸƖШћ?ĲƚŔŊŰШÑǃƓĲќа New Pavement, Overlay, and Restoration. §ŰĦĲШƣőĲШћ?ĲƚŔŊŰШÑǃƓĲќШ
őċƚШĤĲĲŰШĦőŸƚĲŰЯШƣőĲШћÂċƻĲůĲŰƣШÑǃƓĲќШĬƖŸƓ-down will populate. An example of the choices for 
Overlay are shown in Figure2-27. 
 

 
Figure 2-27. General Project Information Entr y 

 
Other items to be chosen in this area are Design Life, the month and year of construction of certain 
key pavement layers, the month and year the project will be opened to traffic and a checkbox for 
running an analysis using special traffic loadings. 
 
The special traffic loading checkbox will only be available for asphalt designs. It allows for a design 
to be run using one unique axle configuration/load only. When selected, traffic inputs will be in the 
Property Grid area instead of as a separate tab, as shown in Figure 2-28. 
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Figure 2-28. Special Traffic Loading Inputs  

 
2.6.4.3 - Performance Criteria  

This area will populate with the performance criteria (distresses) that will be predicted over the 
design life. The types of criteria will depend on the design type/pavement type chosen. The criteria 
for asphalt, JPCP, and CRCP designs are: 
¶ Asphalt designs : International Roughness Index (IRI), fatigue (bottom-up) cracking, 

longitudinal (top-down) cracking, transverse (thermal) cracking, total rutting, asphalt layer 
rutting 

¶ JPCP designs: IRI, % slabs cracked, faulting 

¶ CRCP designs: IRI, punchouts 
 
For asphalt overlays, reflective cracking is another criteria that is predicted. In addition, post-
overlay cracking in the underlying JPCP or punchouts in the underlying CRCP, will be predicted for 
asphalt overlays. 
 
EċĦőШƓĲƖŉŸƖůċŰĦĲШĦƖŔƣĲƖŔċШƖĲƕƨŔƖĲƚШċШћxŔůŔƣќШċŰĬШћÅĲũŔċĤŔũŔƣǃќШƻċũƨĲШƣŸШĤĲШĲŰƣĲƖĲĬЮ ÑőĲШћxŔůŔƣќШ
represents the maximum value allowed at the end of the design life. Reliability is the probability 
ƣőċƣШƣőĲШƓĲƖŉŸƖůċŰĦĲШĦƖŔƣĲƖŔċШƽŔũũШĤĲШũĲƚƚШƣőċŰШƣőĲШƻċũƨĲШĲŰƣĲƖĲĬШŉŸƖШћxŔůŔƣќШŸƻĲƖШƣőĲШĬĲƚŔŊŰШũŔŉĲШ
entered. For example, reliability of 90 would indicate the desire that there is a 90% chance (or 90 
out of every 100 projects built) that the distress will not exceed the limit value entered during the 
design life. Conversely, this also means that there would be a 10% chance that the distress will 
exceed the limit value. 
 
In addition, the Initial IRI value needs to be entered. The predicted IRI will start from this point and 
increase over the design life. Refer to Chapter 5 - Performance Criteria and Reliability for distress 
thresholds and reliability values. 
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2.6.4.4 - Pavement Structure  

This area contains a visual representation of the entered cross-section. Clicking on a layer will 
bring its properties up in the Property Grid area. Some layers will be automatically added when the 
design type and pavement type are chosen. The last layer will always be assumed to be semi-
infinite and thus, does not require a thickness to be entered.  
 
Clicking on the tire will bring up the traffic tab. Clicking on the empty space above the pavement 
and to the left of the tire, will bring up the climate tab. 
 
At the top of this area are the Add Layer and Remove Layer buttons. Select the Add Layer button to 
add a layer to the cross-section. The Add Layer dialog box will appear as shown in Figure 2-29. 
 

 
Figure 2-29. Add Layer Dialog Box 

 
The details on the Add Layer dialog box are: 
¶ Insert layer below : provides a list of existing layers in the cross-section. Choose the layer 

that the new layer should go directly under. 

¶ Layer Type: provides a list of layer types as follows: PCC, Flexible, Chemically Stabilized, 
Sandwiched Granular, Non-stabilized Base, Subgrade, and Bedrock. Choose the 
appropriate layer type. 
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¶ Location : three radio buttons provide locations from which to choose the correct layer: 

o Select from default list : default layers that are stored in the AASHTOWare/ME 
?ĲƚŔŊŰШĬĲŉċƨũƣƚШŉŸũĬĲƖШŸŰШƣőĲШƨƚĲƖќƚШĦŸůƓƨƣĲƖ 

o Import from database : allows selection of the layer from those saved in the 
database (only available when connected to the database) 

o Import from file : allows selection of the layer from a saved design file 

¶ Lower left box : lists the layers stored in the AASHTOWare/ME Design defaults folder when 
using the default list location option, the layers stored in the database when using the 
import from database option, or the layers that can be used from a saved Pavement ME 
Design file when using the import from file option 

¶ Lower right box: lists the inputs for the layer selected in the left box. Changes to these 
inputs can be made in this box prior to inserting the layer in the cross-section. 

 

ìőĲŰШƨƚŔŰŊШƣőĲШŔůƓŸƖƣШŉƖŸůШŉŔũĲШŸƓƣŔŸŰЯШĦũŔĦťШƣőĲШћ§ƓĲŰќШĤƨƣƣŸŰШƣŸШŊĲƣШċШĬŔċũŸŊƨĲШĤŸǂШƣőċƣШċũũŸƽƚШ
navigation to the location of the correct design file. Select the design which contains the layer to be 
ŔŰƚĲƖƣĲĬШċŰĬШĦũŔĦťШћ§ƓĲŰќЮ The available layers in the saved design file that match the layer type 
chosen will be displayed in the left box.  
 
9ũŔĦťШћ§uќШƣŸШŔŰƚĲƖƣШthe chosen layer into the cross-section with the displayed inputs (inputs can be 
still be changed in the Property Grid area later if needed). 
 
ÑŸШƖĲůŸƻĲШċШũċǃĲƖЯШĦũŔĦťШƣőĲШћÅĲůŸƻĲШxċǃĲƖќШĤƨƣƣŸŰЮ A dialogue box will appear listing all the current 
layers in the cross-section. 9ũŔĦťШƣőĲШũċǃĲƖШƣŸШĤĲШƖĲůŸƻĲĬЯШċŰĬШĦũŔĦťШƣőĲШћ§uќШĤƨƣƣŸŰЮ Alternatively, a 
layer can also be removed by right-clicking it in the Pavement Structure diagram and selecting 
ћ?ĲũĲƣĲќЮ 
 
2.6.4.5 - Property Grid 

The Property Grid area displays the properties (inputs) for the currently selected layer. Other 
properties such as Project Identifiers, JPCP Design Properties, AC Layer Properties, and calibration 
coefficients can be displayed here as well. There are three ways to access the inputs/properties of 
a layer: 
¶ Select the layer of interest in the drop-down menu at the top of the Property Grid area 
¶ Single click the pavement layer in the Pavement Structure diagram 
¶ Double-click the layer in the Explorer Pane 

 
Below the layer properties for each layer, is a section called Identifiers. The Display Name/Identifier 
entry is the name that will appear for that layer in the Pavement Structure diagram and the Explorer 
Pane. If the name is changed, click on a different pavement layer in the Pavement Structure 
diagram to change the name shown in that area. Double-clicking the existing layer name in the 
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Explorer Pane will change the name displayed in that area. The remainders of the entries are pieces 
of information that will be stored in the database, if the layer is saved to the database. The layer 
can be located later from the database by searching on any of the terms entered in this area.  
 
At the very bottom of this area is a help box that will give a little info on the currently selected 
attribute.  Clicking on any of the inputs will provide a brief description of the input and range of 
values the software will accept. For example, clicking on the PCC coefficient of thermal expansion 
input in the PCC layer, provides the description as shown in Figure 2-30. 
 

 
Figure 2-30. Help Box 

 
Entering Properties  
Different properties require different methods for entering the value. ÑőĲШћsÂ9ÂШ?ĲƚŔŊŰШÂƖŸƓĲƖƣŔĲƚќШ
can be used as an example of these different methods. ÑőĲШћÂ99ШƚƨƖŉċĦĲШƚőŸƖƣƽċƻĲШċĤƚŸƖƓƣŔƻŔƣǃќЯШ
ћÂ99ШŢŸŔŰƣШƚƓċĦŔŰŊќ, ċŰĬШћEƖŸĬŔĤŔũŔƣǃШŔŰĬĲǂќШŔŰƓƨƣƚШare used for the example shown in Figure 2-31. 
 

 
Figure 2-31. Example of Different Input Metho ds 

 
Single Value - Direct Entry 
[ŸƖШћÂ99ШƚƨƖŉċĦĲШƚőŸƖƣƽċƻĲШċĤƚŸƖƓƣŔƻŔƣǃќЯШƣőĲШƻċũƨĲШĦċŰШĤĲШĲŰƣĲƖĲĬШĬŔƖĲĦƣũǃШŔŰШƣőĲШĤŸǂЮ Click in the 
box and enter the new value. 
 

 
Figure 2-32. Single Value Entry Example 
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Multiple Values Required 
[ŸƖШћÂ99ШŢŸŔŰƣШƚƓċĦŔŰŊќЯШƣőĲƖĲШċƖĲШċĬĬŔƣŔŸŰċũШĦőŸŔĦĲƚШċƚШŔŰĬŔĦċƣĲĬШĤǃШƣőĲ triangle ( ) symbol on the 
left side. Click the symbol for access to the area for entering the needed values. In this case, the 
first needed input is a true/false question on if there is random joint spacing. Depending on the 
answer to that question, the joint spacing value (or values in the case of random), are entered. For 
ƣőŔƚШĲǂċůƓũĲЯШƽĲШĲǂƓĲĦƣШƣőĲШŢŸŔŰƣƚШƣŸШĤĲШƣőĲШƚċůĲШĬŔƚƣċŰĦĲЯШƚŸШљFalseњШŔƚШĦőŸƚĲŰШŉŸƖШƣőĲШƖċŰĬŸůШ
ƚƓċĦŔŰŊШƕƨĲƚƣŔŸŰЯШċŰĬШƣőĲШĬŔƚƣċŰĦĲШƻċũƨĲШŔƚШĲŰƣĲƖĲĬШŔŰШƣőĲШћsŸŔŰƣШÉƓċĦŔŰŊќШĤŸǂЮ The new value will be 
shown ŔŰШƣőĲШћÂ99ШŢŸŔŰƣШƚƓċĦŔŰŊќШĤŸǂШċŉƣĲƖШƣőĲШƨƚĲƖШőċƚШũĲŉƣШƣőŔƚШĲŰƣƖǃШĤŸǂШŸƖШĦũŔĦťƚШƣőĲШtriangle ( ). 
 

 
Figure 2-33. Multipl e Value Entry Example 

 
Drop-Down 
Some inputs will present the user with a drop-down arrow after clicking in the box. Selecting the 
drop-down arrow will provide the opportunity to enter the value. The user may be presented with a 
list of pre-set choices, a list of additional inputs that can be entered, or a table of inputs. In the 
ĦċƚĲШŸŉШћEƖŸĬŔĤŔũŔƣǃШŔŰĬĲǂќЯШċШũŔƚƣШŸŉШŉŔƻĲШĦőŸŔĦĲƚШŔƚШƓƖŸƻŔĬĲĬШŉŸƖШƣőĲШƨƚĲƖШƣŸШƚĲũĲĦƣШŉƖŸůЮ 
 

 
Figure 2-34. Drop-Down Entry Example 

 
When a value has been entered, a green check mark is placed next to the input. If no value is 
entered, a red X will appear, and the project cannot be run. Figure 2-35 shows an example of an 
asphalt layer with some missing inputs. ÑőĲШћ9ƖĲĲƓШ9ŸůƓũŔċŰĦĲќШĬƖŸƓ-down shows how the values 
have not been entered yet. ћ?ǃŰċůŔĦШůŸĬƨũƨƚќШċŰĬШћ ƚƓőċũƣШĤŔŰĬĲƖќШċƖĲШċũƚŸШůŔƚƚŔŰŊЮ 
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Figure 2-35. Example of Missing Inputs 

 
ÑőĲШǃĲũũŸƽШĲǂĦũċůċƣŔŸŰШƓŸŔŰƣШċŰĬШƽċƖŰŔŰŊШůĲƚƚċŊĲШŉŸƖШƣőĲШћEŉŉĲĦƣŔƻĲШĤŔŰĬĲƖШĦŸŰƣĲŰƣќШŔŰƓƨƣШin 
Figure 2-35 indicates a value that is outside an expected range for that input. This is only a warning 
to the user and will still allow the project to be analyzed. Clicking in the input box will note the 
expected range of values. 
 
2.6.5 - Output/Error  List/Compar e Pane 

This pane contains the Output Tab, Error List Tab, and Compare Tab. Each is described below. 
 
2.6.5.1 - Output Tab 

When an analysis is running, the results of each stage, along with any errors or problems, will be 
displayed in this tab. The start and completion times are also shown, which can help users track 
how long the analysis took. If the analysis encounters a problem and fails to complete properly, 
check this tab for errors. This can be used to diagnose and resolve issues, allowing the analysis to 
run successfully. An example is shown in Figure 2-36. 
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Figure 2-36. Output Tab 

 
2.6.5.2 - Error List  Tab 

The Error List tab displays pre-analysis input validation errors and/or warnings for the current 
design. Errors will prevent the analysis from running, but warnings will not. If a message is received 
that errors must be corrected before the analysis can be run, check this tab to identify the issues. 
Warnings indicate entries that are outside of the expected range but may be correct. For example, 
one-ƽċǃШĬĲƚŔŊŰƚШƣǃƓŔĦċũũǃШƨƚĲШΝΜΜӖШŉŸƖШћÂĲƖĦĲŰƣШƣƖƨĦťƚШŔŰШĬĲƚŔŊŰШĬŔƖĲĦƣŔŸŰќ; this will create a 
warning but does not need correction. An example of the Error List tab is shown in Figure 2-37. 
 

 
Figure 2-37. Error List Tab 

 

2.6.5.3 - Compare Tab 

The Compare tab allows two currently open projects to be compared and determine specific 
differences between them. Both projects must be open in the software to use this function. To 
compare two projects, open the Compare tab and select the desired projects from the drop-downs 
ƣŸШƣőĲШũĲŉƣШċŰĬШƖŔŊőƣШŸŉШљ9ŸůƓċƖĲШÑŸњШċƚШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШ2-38. All projects currently open will be 
listed in the drop-downs. 
 

 
Figure 2-38. Compare Tab 

 
9ũŔĦťШƣőĲШћÅƨŰШ9ŸůƓċƖĲќШĤƨƣƣŸŰШƣŸШƖƨŰШƣőĲШ9ŸůƓċƖŔƚŸŰЮ A list of items that differ between the two 
projects will appear as shown in Figure 2-39. 
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Figure 2-39. Comparison Results  

 
WARNING: The list of differences can get very large for projects that vary significantly. Items such 
as project identifiers and inputs involving large tables of inputs (such as axle load spectra and 
asphalt dynamic modulus) will list every value if they are different. 
 

2.7 - Screen Customization  

The look of the Pavement ME Design window can be customized by undocking panes, unpinning 
them so they hide, or moving them to different locations. An example of a customized screen is 
shown in Figure 2-40. In this example, the Menu Bar, Progress Pane, and Output/Error/Comparison 
Pane are hidden because they have been unpinned. This gives more screen space to the Explorer 
and Project Tab panes. 
  

 
Figure 2-40. Example of Unpinning Panes 
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Undocking 
ÂċŰĲƚШċŰĬШƣċĤƚШĦċŰШĤĲШůċĬĲШƣŸШĤĲШљŉƖĲĲ-ŉũŸċƣŔŰŊњШċŰǃƽőĲƖĲШŸŰШƣőĲШƚĦƖĲĲŰШĤǃШƨŰĬŸĦťŔŰŊШƣőĲůЮ To 
undock, grab the pane/tab header area by clicking and holding the left mouse button. Drag it to the 
desired location and release the mouse button. The pane/tab will become a separate box that can 
be resized by grabbing the corners. In Figure 2-41, the Output/Error List/Compare Pane has been 
undocked and moved to the lower left area of the window. 
 

 
Figure 2-41. Output /Error  List/Compare Pane Has Been Undocked  

 
Unpinning (Auto-Hide) 
Panes that are unpinned, will hide when they are not active. To pin or unpin a pane, click the button 
ƽŔƣőШƣőĲШƚőċƓĲШŸŉШċШƓŔŰШŸŰШƣőĲШƓċŰĲќƚШőĲċĬĲƖЯШċƚШshown in the following figure. When the pin is 
vertical, the pane will remain in place. When the pin is horizontal, it will hide when not active. 
 

 
Figure 2-42. Location of Symbol for Pinning/ Unpinning  
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When hidden, a tab will indicate the location of the pane as shown in Figure 2-43. Hovering the 
cursor over the tab will unhide the pane temporarily until the cursor is moved away from the pane. 
Clicking the tab will open the pane until an area outside the pane is clicked. 
 

 
Figure 2-43. Unpinned Pane in Hidden Mode 

 
Moving 
Panes can be docked in other areas of the screen, or within other panes. ÑŸШĬŸШƣőŔƚЯШŊƖċĤШƣőĲШƓċŰĲќƚШ
header area by clicking and holding the left mouse button. Drag the pane toward an edge of the 
screen, if that edge is available for docking, the docking symbol will appear similar to the one 
shown in Figure 2-44. 
 

 
Figure 2-44. Single Docking Symbol  

 
This particular symbol indicates that the right edge is available to dock the pane. Similar symbols 
for the other edges will appear if a pane is not already docked there. Panes and project tabs can 
also be docked within other panes. Dragging the pane over another pane will produce the following 
set of docking symbols. 
 

 
Figure 2-45. Full Docking Symbol  

 
Place the cursor over the symbol for the edge you want to dock to and release the mouse. The 
symbol in the center will dock it directly with the existing pane being hovered over, resulting in tabs 
for each pane. The tabs in the Output/Error List/Compare Pane and the project tabs in the Project 
Tab Pane are examples of this. 
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Chapter  3 - Design Process 

3.1 - Pavement Design Steps 

The following is general guidance on the steps necessary to produce a pavement design. Not all 
projects or design types will follow this general process. Details on each of these steps follow the 
list. 
 
Preparation  

1. Gather data sources (i.e. project details) needed for pavement design. Initiate any 
investigations, particularly any field work that is weather dependent or time sensitive. 

2. Obtain traffic information from the MDOT Statewide & Urban Travel Analysis Section (SUTA) 
(i.e. Traffic Analysis Request (TAR)). 

3. Determine the initial trial design thickness with DARWin 3.1 (AASHTO93 method). Refer to 
Appendix A. 

 
Using Pavement ME Design 

4. Initiate design in Pavement ME Design by opening a starter file of the design type for the 
project. 

5. Verify design life, performance criteria, and reliabilities. Refer to Chapters 4 and 5. 

6. Enter traffic information based on recommendations from Statewide Transportation 
Planning Division. Refer to Chapter 7. 

7. Select the closest climate station. Refer to Chapter 8. 

8. Add/delete layers as needed and change appropriate material inputs. This includes 
determination of any project specific design elements such as widened slab or base 
changes. Refer to Chapters 9, 10, 11 and 12. 

9. Review all layers and inputs to ensure they are correct. 

10. Run the initial trial design. 

11. Examine the summary output and results to assess whether the initial trial design has met 
the criteria for accepting the design. Even if the initial trial design meets the criteria, the 
user may attempt to adjust or reduce the pavement thickness to achieve another passing 
design with optimized, lower thickness. Refer to Chapter 14. 

12. If the design is not acceptable, revise the trial design and re-run until an acceptable design 
is found. Refer to Chapter 14. 

 
Post-Design 

13. Submit the results to the contacts listed in Section 1.6 for QA check. Refer to Chapter 14. 

14. If the QA check is passed, report the final accepted design for incorporation into the project 
plans. Final designs files should be uploaded to ProjectWise per the associated project 
ŉŸũĬĲƖШċŰĬШŔƣƚШћÂƖĲ-Construction\ÂċƻĲůĲŰƣШ?ĲƚŔŊŰќШƚƨĤŉŸũĬĲƖЮ Refer to Chapter 14. 
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3.1.1 - Step 1: Gathering Data 

Prior to the design being created, certain information may be required. This information may vary 
depending on whether it is a new/reconstruct design or a rehabilitation design. Information that 
may be needed include the following: 
¶ Subgrade soil material type and estimated resilient modulus from soil identification using 

soil borings and/or falling weight deflectometer (FWD) backcalculation data. Typically, a 
single predominant subgrade type with associated resilient modulus is suitable, but there 
may be projects which have consistently different subgrades (especially for those spanning 
longer distances that are tens of miles long). If so, separate locations within the project 
limits should be specified to identify unique subgrade types and their associated modulus 
values. 

¶ Include information on the water table depth determined from soil borings, historical 
records, and/or USDA soil survey maps. Note that in clayey soils, groundwater may not 
immediately appear in test holes prior as it often takes time for water to infiltrate this 
material type. For locations with glacial lakebed clay subgrade, groundwater is typically at 
or near the surface of the clayey subgrade layer.  

¶ Sampling of the base and/or subbase for new/reconstruct projects to determine if it can be 
reused. Refer to Chapter 11 - Base/Subbase Layer Inputs for further details. 

¶ Site specific traffic study requests. 

¶ Reduced speed and/or stop conditions that may require High-Stress (HS) Hot Mix Asphalt 
(HMA) binder grade adjustment. 

¶ Determine if the location meets the widened-slab requirements as specified in 
Section 6.04.04F of the MDOT Road Design Manual (RDM). 

¶ For rehabilitation projects, ground penetrating radar (GPR) testing and/or cores (to estimate 
existing layer thicknesses), site survey, and/or historical data investigation may be needed 
ƣŸШĬĲƣĲƖůŔŰĲШƣőĲШĲǂŔƚƣŔŰŊШƓċƻĲůĲŰƣќƚШĲŰŊŔŰĲĲƖĲĬШĦƖŸƚƚ-section and its condition. Refer to 
Chapter 11 - Base/Subbase Layer Inputs and Chapter 13 - Existing Layer Inputs for Rehab 
Design for further details. 

¶ For rehabilitation projects, determine if HMA cold milling and/or repairs are needed and if 
so, the depth and quantity per lane-mile, respectively. 

¶ FWD testing for backcalculated pavement layer moduli used in rehabilitation designs. 

 
Some of these, such as FWD testing and traffic studies, are weather dependent and may take 
several months to complete. Therefore, it is suggested that these types of items be considered well 
in advance of needing to complete the pavement design. 
 
  

https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm


 
 

 52 of 202 March 2026 

3.1.2 - Step 2: Request Traffic Information  

A TAR should be requested from the MDOT SUTA section by submitting Form 1730. This request 
may take up to 30 days to complete, so submit the request at least this amount of time before the 
results are needed. Check the ћEquivalent Single Axle Loadings (ESALs)ќ and ћM-E Inputs for 
Pavement Designќ boxes to obtain the traffic inputs necessary for ME pavement design. The TAR 
form can be found in the MDOT intranet (internal website) forms repository. 
 
3.1.3 - Step 3: Determine the Initial Trial Design  

The initial design is determined using the DARWin 3.1 program. Use the ESAL information as shown 
in the TAR, the appropriate AASHTO93 resilient modulus for the subgrade type, and other typical 
inputs listed in Appendix A - DARWin Inputs (AASHTO 1993 Method). 
 
3.1.4 - Step 4: Initiate Design in Pavement ME Design 

Begin the design in Pavement ME Design by opening the starter design file for the type of design 
(concrete reconstruct, asphalt reconstruct, unbonded concrete overlay, etc.). The starter design 
files are on the internal Construction Field Services Division ĦŸůůŸŰШƚĲƖƻĲƖШŔŰШƣőĲШћ~EШÂƻůƣШ
?ĲƚŔŊŰќШŉŸũĬĲƖЮ This folder is only accessible to pavement design personnel. After opening the 
appropriate starter design file, save this file to your computer before making modifications . 
When naming the save file, do not use special characters (i.e. semicolon). 
 

 
Figure 3-1. Folders in the 'ME Pvmt Design' Folder  

 
ÑŸШŊċŔŰШċĦĦĲƚƚШƣŸШƣőĲШŔŰƣĲƖŰċũШĦŸůůŸŰШĬƖŔƻĲШћ~EШÂƻůƣШ?ĲƚŔŊŰќШŉŸũĬĲƖЯШƚĲŰĬШċŰШĲůċŔũШƖĲƕƨĲƚƣШƣŸШŸŰĲШ
of the MDOT representatives as noted in the section, 1.6 - Contacts. 
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3.1.5 - Step 5: Enter General Design Information  

Verify that the inputs in the General Information and Performance Criteria are correct. Appropriate 
values can be found in Chapters 4 and 5. 
 
3.1.6 - Step 6: Enter Traffic Information  

Using the traffic memo from Statewide Transportation Planning, enter the correct traffic 
information. The memo will recommend a specific weigh-in-motion site, classification site, cluster 
(refer to Section 7.3 - Traffic Cluster Method), or statewide freeway or non-freeway average be 
used. Import the recommended traffic and axle load distribution .XML files based on what is 
recommended in the memo. These files can be found on the Construction Field Services Division 
ĦŸůůŸŰШƚĲƖƻĲƖШŔŰШƣőĲШћ~EШÂƻůƣШ?ĲƚŔŊŰ\ÑƖċŉŉŔĦќШƚƨĤŉŸũĬĲƖЮ This folder is only accessible to 
pavement design personnel. ÑőĲШċǂũĲШũŸċĬШĬŔƚƣƖŔĤƨƣŔŸŰШŉŔũĲŰċůĲƚШƚƣċƖƣШƽŔƣőШљ xÉњШƽőŔũĲШƣőĲШƣƖċŉŉŔĦШ
ŉŔũĲŰċůĲƚШƚƣċƖƣШƽŔƣőШљÑƖċŉŉŔĦњЮ Cluster values are copied and pasted into the traffic and axle load 
ĬŔƚƣƖŔĤƨƣŔŸŰШƣċĤƚШŉƖŸůШƣőĲШEǂĦĲũШŉŔũĲШћLevel 2B ME InputsЮǂũƚǂќЮ This Excel file is in the same Traffic 
subfolder noted above. Each traffic input that requires more than a single value (titles highlighted in 
Figures 3-2 and 3-3) ŔƚШŔŰĦũƨĬĲĬШŔŰШƣőĲШƚċůĲШћf ÂÖÑÉќ tab of the spreadsheet as shown in Figure 3-
4. Details on traffic inputs, and importing the .XML files, can be found in Chapter 7 - Traffic Inputs. 

 
Figure 3-2. Traffic Input s with  More Than a Single Value 
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Figure 3-3. Axle Load Distribution Inputs (Only  a Portion Shown) 

 

 
Figure 3-4. Traffic Inputs Excel S preadshee t 

 
After importing the appropriate .XML file, or copying from the Excel spreadsheet, the general traffic 
inputs will need to be changed. Appropriate values for Two-way AADTT, % trucks in the design 
direction, and % trucks in the design lane (Figure 3-5) can be found in the traffic memo received 
from Statewide Transportation Planning. The designer must supply values for Number of lanes and 
Operational speed based on knowledge of the project site. The remainder of the inputs in Figure 3-5 
should remain as the software defaults. Refer to Chapter 7 - Traffic Inputs for more details. 
 
WARNING: It is important to edit these values after  ŔůƓŸƖƣŔŰŊЮċŰЮѡñ~xѢЮŉŔũĲд The import process 
overwrites these with values from the .XML file. 
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Figure 3-5. General Traffic Inputs  

 
3.1.7 - Step 7: Choose Climate Station  

Choose the weather station closest to the project. The latitude and longitude from a point near the 
middle of the project can be entered to assist with determining the closest station if needed. 
Details on climate stations can be found in Chapter 8 - Climate Inputs. As needed, adjust the water 
table depth to the appropriate annual average value as outlined in Chapter 8 - Climate Inputs. 
 
3.1.8 - Step 8: Add/Delete Layers; Change Material Inputs  

Add and delete layers as appropriate to reflect the intended new pavement and existing pavement 
cross-section (for rehabilitation designs). Change inputs as necessary and allowed by Chapters 9 
through 13. Common MDOT pavement cross-sectional layers that can be used for ME import can 
ĤĲШŉŸƨŰĬШŔŰШƣőĲШћ~EШÂƻůƣ Design\xċǃĲƖƚќШƚƨĤŉŸũĬĲƖШŸŰШƣőĲШ9ŸŰƚƣƖƨĦƣŔŸŰШ[ŔĲũĬШÉĲƖƻŔĦĲƚШDivision 
common drive. These layers are in .XML format for importing into Pavement ME Design. This 
subfolder is only available to MDOT users of Pavement ME Design. 
 
Import layers include different types of subgrades, subbase/base layers, HMA pavements (also 
known as Asphalt Concrete (AC)), and JPCP pavements. JPCP pavement import files are primarily 
separated by the regional differences as described in Chapter 10. Additional factors, such as joint 
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spacing, dowel bar diameter, slab width, and tied shoulders, may vary and should be adjusted by 
the designer as needed (refer to Chapter 10 for further details). 
 
For HMA pavements, special consideration is needed for the asphalt mix and binder mechanical 
properties. These include the HMA mix dynamic modulus, binder shear modulus, mix indirect 
tensile strength, and mix creep compliance. The values are dependent on the c~ ШũċǃĲƖќƚ mix type 
(e.g. 5EMH, 3EML, etc.) and binder grade. As explained in Chapter 9 and the MDOT Road Design 
Manual, mix type is determined by the relative traffic level, lift sequence, and layer thickness, while 
the binder selection is based on the project region and mix type. Note that HMA layers to represent 
all  possible combinations of MDOT mix and binder types were not  created. For those mix-binder 
combinations that are not listed in the MDOT common drive, the designer should import the 
closest matching asphalt layer, then manually import or copy and paste the mix and binder 
properties individually into each layer. Table 3-1 lists how to insert the Level 1 values for each 
property. 
 

Table 3-1. Method for Obtaining Asphalt Mix/Binder Mechanical Proper ties  

Asphalt Mechanical Property  How To Obtain 
Dynamic Modulus Copy and paste from the correct mix type/binder Excel file 
Asphalt Binder (Shear Modulus) Import the correct binder .bif file 
Indirect Tensile Strength Copy and paste from the correct mix type/binder Excel file 
Creep Compliance Copy and paste from the correct mix type/binder Excel file 

 
ÑőĲШŉŔũĲƚШŰĲĦĲƚƚċƖǃШŉŸƖШƣőĲƚĲШƓƖŸƓĲƖƣŔĲƚШĦċŰШĤĲШŉŸƨŰĬШŔŰШƣőĲШћ~EШÂƻůƣШ?ĲƚŔŊŰ\c~ ШƓƖŸƓĲƖƣŔĲƚќШ
subfolder on the Construction Field Services Division common drive. Figure 3-6 shows the 
subfolders under the HMA properties folder. 
 

 
Figure 3-6. Folder Structure for HMA Mechanical Propert ies 

 
ÑőĲШћIDT_D(t)ќШŉŸũĬĲƖШĦŸŰƣċŔŰƚШƣőĲШĦƖĲĲƓШĦŸůƓũŔċŰĦĲШċŰĬШŔŰĬŔƖĲĦƣШƣĲŰƚŔũĲШƚƣƖĲŰŊƣőШŉŔũĲƚЯШƣőĲШћEќШŉŸũĬĲƖШ
ĦŸŰƣċŔŰƚШƣőĲШĬǃŰċůŔĦШůŸĬƨũƨƚШŉŔũĲƚЯШċŰĬШƣőĲШћ]ќШŉŸũĬĲƖШĦŸŰƣċŔŰƚШƣőĲШċƚƓőċũƣШĤŔŰĬĲƖШŉŔũĲƚЮ 
 
The DynaMOD software was used to generate these input files. Refer to Section 1.3 - Michigan ME 
Research for a description of the DynaMOD software. 
 

https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
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3.1.9 - Step 9: Review All Inputs  

Because of the large number of inputs used in ME, it is recommended that a review be conducted 
to verify that no errors have been made. The Error List tab should be checked to make sure no 
errors or warnings are listed. Technically, designs can be run with warnings for specific inputs, but 
users should review these to verify and correct the reason for the warning message as needed. 
Figures 3-7 and 3-8 show how error and warning messages are displayed next to the input itself, 
and in the Error List tab, respectively. 
 

 
Figure 3-7. Error/Warning Messages Next to the Input  

 

 
Figure 3-8. Error/Warning List in the Error Tab 

 
Contact the Pavement Management Section (refer to Section 1.6 - Contacts) for assistance with 
error/warning messages that cannot be corrected.  
 
3.1.10 - Step 10: Run the Initial Trial Design 

Run the analysis. If multiple designs have been created and need to be analyzed, Batch Mode can 
be utilized to save time (refer to Chapter 2 - Software Operation). 
 
WARNING: Close all open Excel files on your computer before running trials. Summary outputs 
may fail to generate if you have any open Excel files. 
 
3.1.11 - Step 11: Examine the Summary Output  

Review the PDF and/or Excel output files to make sure the summaries of traffic and climate details 
are reasonable and that all inputs are correct. Check the performance criteria predicted values and 
reliability results. Determine if the criteria for final design acceptance is met as stated in Chapter 
14 - Assessing the Results/Modifying the Design. Note that even if the initial trial design meets the 
criteria, the user may attempt to adjust or reduce the pavement thickness to achieve another 
passing design with optimized, lower thickness. 
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3.1.12 - Step 12: Revise the Design, If Needed 

If the criteria for design acceptance as stated in Chapter 14 - Assessing the Results/Modifying the 
Design are not met, then revise the design and re-run. If the file name is not changed, the previous 
analysis will be overwritten. Therefore, it is recommended that the design be saved with a new file 
name before the new design is analyzed. This will allow for comparisons between designs if 
needed. 
 
3.1.13 - Step 13: Submit for  QA Check 

When the final design has been determined, submit it to Construction Field Services Division for a 
quality assurance (QA) check. Designs (and all related information) completed by region pavement 
designers will be submitted to ÂƖŸŢĲĦƣìŔƚĲЯШƽŔƣőŔŰШƣőĲШŢŸĤШŉŸũĬĲƖЯШƨŰĬĲƖШћÂƖĲ-ĦŸŰƚƣƖƨĦƣŔŸŰќЯШƨŰĬĲƖШ
ћÂċƻĲůĲŰƣШ?ĲƚŔŊŰќЯШŔŰШƣőĲШћ?ƖċŉƣќШŉŸũĬĲƖЮ The Pavement Management Section at Construction Field 
Services Division will conduct the QA. When all documents are ready for QA, send an email 
according to the following Pavement Management Section personnel (refer to Section 1.6 - 
Contacts for contact information): 
¶ Superior , North , Grand, and Southwest : Fawaz Kaseer 
¶ Bay, University , and Metro : Justin Schenkel 

 
The design and related information needed for QA are specified ĤǃШƣőĲШћfŰƚƣƖƨĦƣŔŸŰƚќШĬŸĦƨůĲŰƣЯШ
found ŔŰШƣőĲШћ~EШÂƻůƣШ?ĲƚŔŊŰ\Submittal FormsќШƚƨĤŉŸũĬĲƖШŸŰШƣőĲШ9ŸŰƚƣƖƨĦƣŔŸŰШ[ŔĲũĬШÉĲƖƻŔĦĲƚШ
Division common drive. Refer to Section 14.5 - Final Design Verification (QA) for further 
information. 
 
3.1.14 - Step 14: Report Final Accepted Design  

After passing QA, the final design can be provided to the project manager for incorporation into the 
project plans. Final design documents and associated information should be uploaded to 
ÂƖŸŢĲĦƣìŔƚĲЯШƽŔƣőŔŰШƣőĲШŢŸĤШŉŸũĬĲƖЯШƨŰĬĲƖШћÂƖĲ-ĦŸŰƚƣƖƨĦƣŔŸŰќЯШŔŰШƣőĲШћÂċƻĲůĲŰƣШ?ĲƚŔŊŰќШŉŸũĬĲƖЮ 
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Chapter  4 - General Inputs  

Table 4-1. Recommended Pavement ME - Design Type, Pavement Type, and Design Life Inputs 

MDOT Pavement Fix Type ME Design 
Type 

ME Pavement Type Design Life 
(years) 

HMA Reconstruction 
New 
Pavement 

Flexible Pavement 20 

JPCP 3 Reconstruction 
New 
Pavement 

Jointed Plain Concrete 
Pavement (JPCP) 

20 

Concrete 3 over JPCP/JRCP Overlay JPCP over JPCP (unbonded) 15 or 20҉ 

Concrete 3 over Composite Overlay 
JPCP over (conc. type 1) 
(unbonded) 

15 or 20҉ 

Concrete 3 over CRCP Overlay JPCP over CRCP (unbonded) 15 or 20҉ 

Concrete over HMA Overlay JPCP over AC 15 or 20҉ 

9ŸŰĦƖĲƣĲШыӃΣњьШŸƻĲƖШc~ Overlay 
Short Jointed Plain Concrete 
Pavement (SJPCP) over AC 

15 

Multi-course HMA over Rubblized 
Concrete 

New 
Pavement 

Flexible Pavement 20 

Multi-course HMA over Crush & Shape 
HMA 

New 
Pavement 

Flexible Pavement 15 or 20҉҉ 

Multi-course HMA over HMA Overlay AC over AC 15 or 20҉҉ 

Multi-course HMA (with/without ASCRL) 
over JPCP/JRCP 

Overlay AC over JPCP 15 or 20҉҉ 

Multi-course HMA (with/without ASCRL) 
over CRCP 

Overlay AC over CRCP 15 or 20҉҉ 

Multi-course HMA (with/without ASCRL) 
over Composite 

Overlay AC over (conc. type 2) 15 or 20҉҉ 

Aggregate-lift and JPCP 
New 
Pavement 

Jointed Plain Concrete 
Pavement (JPCP) 

20 

Aggregate-lift and Multi-course HMA 
New 
Pavement 

Flexible Pavement 20 

1  = In PMED, select JPCP over JPCP (unbonded) if underlying is JPCP/JRCP; JPCP over CRCP (unbonded) if 
underlying is CRCP. 

2 = In PMED, select AC over JPCP if underlying is JPCP/JRCP; AC over CRCP if underlying is CRCP. 
3 = Short-jointed concrete pavement for recons or overlays of existing concrete are not available in PMED. 
҉ШӀШUƚĲШΝΡШǃĲċƖƚШŉŸƖШĦŸŰĦƖĲƣĲШŸƻĲƖũċǃƚШӃШΣњШċŰĬШΞΜШǃĲċƖƚШŉŸƖШĦŸŰĦƖĲƣĲШŸƻĲƖũċǃƚШΣњШŸƖШůŸƖĲЮ 
҉҉ШӀШUse 15 years for two-course HMA overlays and 20 years for three-course HMA overlays. 
 
NOTE: MDOT is not yet using ME for rehabilitation fixes. The design guidelines for these pavement 
types are in Appendix A - DARWin Inputs (AASHTO 1993 Method).  
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Table 4-2. Construction  and Open to Traffic Recommended Inputs  

Input  Month  Year 

Existing Construction 
Month of last pavement placed 
 (use August if Month is unknown) 

Year of last pavement placed 

Base Construction July Expected year of construction 
Pavement Construction August Expected year of construction 
Traffic Opening September Expected year of construction 
Special Traffic Loading for 
Flexible Pavements* 

Do not select Do not select 

* Use only for research or informational purposes. 
 

Table 4-3. Pavement Special Traffic  Recommended Inputs  

Input  Recommended Value  

Special Traffic Loading for Flexible Pavements Leave checkbox unselect (software default) 

 

4.1 - Introduction  

The general information area of Pavement ME Design contains the design type, pavement type, and 
design life inputs. Also included are inputs for the month/year of construction of various layers 
(depending on the design type/pavement type combination chosen) and a check box for including 
special traffic loading for an asphalt design. Figure 4-1 shows an example of the inputs needed for 
an asphalt new/reconstruct design. 
 

 
Figure 4-1. General Information Input Area  

 

4.2 - General Information Inputs  

Design Type 
The choices for this input are New Pavement, Overlay, and Restoration. ÉĲũĲĦƣШћ ĲƽШÂċƻĲůĲŰƣќШ
when designing a project that is a new/reconstruct , an asphalt over crush and shaped existing 
asphalt pavement, an asphalt over rubblized existing concrete pavement, or an aggregate lift with 
asphalt resurfacing. ÉĲũĲĦƣШћ§ƻĲƖũċǃќШƽőĲŰШĬĲƚŔŊŰŔŰŊШċШƓƖŸŢĲĦƣШƣőċƣШŸƻĲƖũċǃƚШċŰШĲǂŔƚƣŔŰŊШƓċƻĲĬШ



 
 

 61 of 202 March 2026 

surface that will remain intact. ћRestorationќ is for concrete repair and/or diamond grinding 
projects. The ћRestorationќ design will not be used because MDOT does not use design methods for 
these repair types. Refer to Chapters 9 and 10 for design considerations of new reconstruction 
asphalt and concrete, respectively and Chapter 13 for rehabilitation design considerations (which 
are not yet available since MDOT is not currently using Pavement ME for rehabilitation design). 
 
Pavement Type 
The available Pavement Type options depend on the selected Design Type. The following provides a 
comprehensive list of all ME Pavement Types: 
¶ New Pavement 

o Flexible Pavement 
o Jointed Plain Concrete Pavement  
o Continuously Reinforced Concrete Pavement 
o Semi-Rigid Pavement 

¶ Overlay (asphalt or HMA is referred to as AC in the software) 
o AC over AC 
o AC over AC with Seal Coat 
o AC over AC with Interlayer 
o AC over Semi-Rigid 
o AC over JPCP  
o AC over CRCP  
o AC over JPCP (fractured) 
o Bonded PCC/JPCP 
o Bonded PCC/CRCP 
o JPCP over CRCP (unbonded) 
o JPCP over JPCP (unbonded) 
o CRCP over CRCP (unbonded) 
o CRCP over JPCP (unbonded) 
o JPCP over AC 
o CRCP over AC 
o SJPCP over AC 

¶ Restoration 
o JPCP Restoration 

 
Note that not all options are used for MDOT pavement design. Refer to Section 1.4 - Design Types 
and Table 4-1 for MDOT applicable Pavement ME Design/Pavement types.  
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Design Life 
The value entered for Design Life depends on the project type. Refer to Table 4-1 for the respective 
values. However, during the pavement design phase of the LCCA process, design lives may require 
adjustment to ensure LCCA equivalency. This occurs when project specific conditions prevent a 
direct comparison of equivalent fix types. For example, two-course HMA overlays use 15-year 
design life, but this may need to be increased to 20-year design life where thin concrete overlays 
are not applicable (and standard thickness overlays that use 20-year design life are). 
 
Existing Construction  
Enter month and year of construction of the existing paved surface that is to remain in place. If the 
month is not known, use August. For situations where different layers of the existing paved surface 
were paved in different years (composite pavements, multiple asphalt overlays, mill and 
resurfacing projects, etc.), enter the year of the last paving project. 
 
Base Construction  
This input only appears for a new/reconstruct flexible design. ÉĲũĲĦƣШћsƨũǃќШċŰĬШĲŰƣĲƖШƣőĲШċŰƣŔĦŔƓċƣĲĬШ
year of construction. Since the exact month is not typically known when the pavement design is 
created and it has almost no impact on the results, July was determined to be a reasonable month 
for when a base layer would be constructed. 
 
Pavement Construction  
ÉĲũĲĦƣШћ ƨŊƨƚƣќШċŰĬШĲŰƣĲƖШƣőĲШċŰƣŔĦŔƓċƣĲĬШǃĲċƖШŸŉШĦŸŰƚƣƖƨĦƣŔŸŰЮ Since the exact month is not 
typically known when the pavement design is created and it has almost no impact on the results, 
August was determined to be a reasonable month for when the pavement surface layer would be 
constructed. 
 
Traffic Opening 
ÉĲũĲĦƣШћÉĲƓƣĲůĤĲƖќШċŰĬШĲŰƣĲƖШƣőĲШċŰƣŔĦŔƓċƣĲĬШǃĲċƖШŸŉШĦŸŰƚƣƖƨĦƣŔŸŰЮ Since the exact month is not 
typically known when the pavement design is created and it has almost no impact on the results, 
September was determined to be a reasonable month for when the project will be opened to traffic. 
 
Special Traffic Loading  
This option allows an analysis of the pavement response to a special axle weight or configuration. It 
is only available in flexible designs (where asphalt is the surface layer). Selecting this option (by 
checking the box) removes all the standard traffic inputs and replaces them with the following: 
¶ Tire load: the load experienced by a single tire in pounds (lbs). All other tires are assumed 

to carry the same load. 

¶ Tire pressure: the hot inflation pressure of the tires in pounds per square inch (psi). 

¶ Standard Deviation of Wheel Wander : this is the standard deviation of wheel location 
away from the mean wheel location in inches. 

¶ Begin date: the starting date of special loading. 
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¶ End data: the end date of special loading. 

¶ Monthly repetitions : the number of repetitions per month of the special loading 
configuration. 

¶ Annual growth : the percent growth rate of the monthly repetitions (software assumes 
linear growth - there is not option for compound growth). 

¶ Tire locatio n: 

o Number of tires : the number of tires and the location of those tires in an x/y 
coordinate system (entered in inches). 

o Number of analysis  locations in transverse direction : locations in the traffic 
direction to calculate the stresses/strains from the special loading. This is entered 
in inches. 

 
The normal traffic inputs are removed for this analysis, i.e. the entire traffic stream will consist of 
the special axle configuration. Therefore, it should only be used for research or informational 
purposes. 
 

4.3 - Project Identifiers  

The project identifiers area appears in the Property Grid area of the Project Tab Pane as shown in 
Figure 4-2 below. 

 
Figure 4-2. Location of Project Identifiers  



 
 

 64 of 202 March 2026 

ÑőŔƚШċƖĲċШŔƚШċĦĦĲƚƚĲĬШĤǃШƚĲũĲĦƣŔŰŊШћÂƖŸŢĲĦƣШfĬĲŰƣŔŉŔĲƖƚќШŉƖŸůШƣőĲШÂƖŸŢĲĦƣШÑċĤШĬƖŸƓ-down menu. The 
ћ?ŔƚƓũċǃШŰċůĲоŔĬĲŰƣŔŉŔĲƖќШŉŔĲũĬШƽŔũũШĤĲШƓŸƓƨũċƣĲĬШċƨƣŸůċƣŔĦċũũǃШƽŔƣőШƣőĲШŉŔũĲŰċůĲЮ The designer 
should fill in the remainder of the fields as appropriate. This is useful for future reference and for 
the QA reviewer. ÑőĲШƣőƖĲĲШћÖƚĲƖШĬĲŉŔŰĲĬШŉŔĲũĬќШŔƣĲůƚШĦċŰШĤĲШƨƚĲĬШŉŸƖШċĬĬŔŰŊШċĬĬŔƣŔŸŰċũШŔŰŉŸƖůċƣŔŸŰШ
not captured in the other items. If projects are stored in the ME database (refer to Chapter 2), these 
fields are searchable for quickly locating specific projects. The Control Section (CS) and Physical 
Road (PR) location identifiers ŉŸƖШƣőĲШƓƖŸŢĲĦƣШċƖĲШƖĲĦŸůůĲŰĬĲĬШƣŸШĤĲШƓũċĦĲĬШŔŰШћÖƚĲƖШĬĲŉŔŰĲĬШŉŔĲũĬШ
ΝќЮ xċƚƣũǃЯШƣőĲШћfƣĲůШxŸĦťĲĬеќШŉŔĲũĬШŔƚШċƨƣŸůċƣŔĦċũũǃШŉŔũũĲĬШŔŰШċƚШљ[ċũƚĲњШƽőŔĦőШŔŰĬŔĦċƣĲƚШƣőċƣШƣőĲШ
project can be edited. ШƻċũƨĲШŸŉШљÑƖƨĲњШũŸĦťƚШċũũШŉŔĲũĬƚоŔŰƓƨƣƚШċŰĬШůċťĲƚШƣőĲШƓƖŸŢĲĦƣШƖĲċĬ-only.  
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Chapter  5 - Performance Criteria and Reliability  

Table 5-1. Flexible Pavement  Dist ress Thresholds and Reliability  

Criteria  Units  
(per lane/mile ) 

Recommended 
Value 

Recommended 
Reliability  

Initial International Roughness Index 
(IRI) 

inches/mile 67 
Blank - Not 
selectable 

Terminal IRI inches/mile 172 95% 

AC Top-down fatigue cracking % surface area Do not use* Do not use* 

AC Bottom-up fatigue cracking % surface area 20 95% 

AC thermal cracking feet/mile  2,000 95% 

Permanent deformation - total 
pavement (i.e. total cross-section 
rutting) 

inches 0.5 95% 

Permanent deformation - AC only 
(i.e. HMA only rutting) 

inches Do not use*  Do not use*  

Chemically stabilized layer - fatigue 
fracture (overlays only) 

% surface area Do not use* Do not use* 

Total fatigue cracking - bottom-up plus 
reflective (overlays only) % surface area Do not use* Do not use* 

Total transverse cracking - thermal 
plus reflective (overlays only) 

feet/mile  Do not use* Do not use* 

JPCP cracking (overlays only) % slabs cracked Do not use* Do not use* 

CRCP punchouts (overlays only) number/mile  Do not use* Do not use* 

* = A value must be entered, so leave the software default in place. To hide these outputs in the ME design 
ƖĲƓŸƖƣЯШƨŰĦőĲĦťШƣőĲШĦőĲĦťĤŸǂШŉŸƖШћÅĲƓŸƖƣШéŔƚŔĤŔũŔƣǃќШŉŸƖШƣőĲƚĲШĦƖŔƣĲƖŔċЮ 
 

Table 5-2. JPCP Distress Thresholds and Reliability  

Criteria  Units  
(per lane/mile ) 

Recommended 
Value 

Recommended 
Reliability  

Initial IRI inches/mile 72 
Blank - Not 
selectable 

Terminal IRI inches/mile 172 95% 

JPCP Transverse cracking % slabs cracked 15 95% 

Mean joint faulting Inches 0.125 95% 
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5.1 - Introduction  

Figures 5-1 and 5-2 show examples of the performance criteria and reliability inputs for a 
new/reconstruct asphalt and new/reconstruct concrete design respectively. Inputs for 
rehabilitation designs look similar, with only asphalt overlays having a few additional criteria as 
noted in Table 5-1. 
 

 
Figure 5-1. Asphalt New/Reconstruct Performance Criteria/Reliability Area  

 

 
Figure 5-2. Concrete New/Reconstruct Performance Criteria/Reliability Area  

 
Each of the performance criteria refers to a type of pavement distress or smoothness (also known 
as IRI or ride quality). Note that the terminal IRI is calculated in Pavement ME by using a 
combination of the predicted distresses. ÑőĲƖĲŉŸƖĲЯШƣőĲШƣĲƖůƚШљƓĲƖŉŸƖůċŰĦĲШĦƖŔƣĲƖŔċњШċŰĬШ
љĬŔƚƣƖĲƚƚњШċƖĲШŸŉƣĲŰШƨƚĲĬ interchangeably. The limit value is the maximum amount of that distress 
(or IRI) that is acceptable at the end of the design life. It is also referred to as the distress threshold. 
The reliability value is the desired minimum probability that the distress threshold is not exceeded 
during the design life. The limit, reliability, and design life values entered are interconnected for 
determining if the design passes for each of the performance criteria. In order for a performance 
ĦƖŔƣĲƖŔċШƣŸШĤĲШŊŔƻĲŰШċШƖĲƚƨũƣШŸŉШљÂċƚƚњЯШƣőĲШƓƖĲĬŔĦƣĲĬШċůŸƨŰƣШůƨƚƣШĤĲШĤĲũŸƽШƣőĲШũŔůŔƣШƻċũƨĲШċƣШƣőĲШ
end of the design life, at a reliability above the target reliability value. To have a predicted distress 
amount and its respective reliability level appear in the design output files, make sure the check 
ĤŸǂШыƨŰĬĲƖШћÅĲƓŸƖƣШéŔƚŔĤŔũŔƣǃьШŔƚШĦőĲĦťĲĬ. 
 
If a starter design file is utilized as mentioned in Chapter 3, the performance criteria and reliabilities 
will already be set to the recommended MDOT design values. It is recommended that the designer 
verify that the values are correct for the intended design. If a starter design file is not used, these 
inputs will need to be entered using the values from Tables 5-1 or 5-2 above. 
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5.2 - Performance Criteria  

The performance criteria listed for each design depends on the type of pavement that is on the 
surface. Refer to Tables 5-1 and 5-2 for the available criteria types for asphalt and concrete, 
respectively. 
 
The performance criteria units shown in Tables 5-1 and 5-2 are per lane or lane/mile basis. They 
may not represent amounts for the entire length of the proposed project, so the designer should 
keep that in mind when viewing the results for those criteria. 
 
5.2.1 - Smoothness  

The performance criteria that is common to all designs in ME is pavement smoothness, which is 
measured using the International Roughness Index (IRI) in inches/mile. More specifically, the IRI 
represents the accumulated stroke displacement of a simulated passenger car shock-absorber 
over a specified distance. For all ME designs, there are two IRI values that must be entered: initial 
IRI and terminal IRI. 
 
Initial IRI  
The initial IRI is the expected smoothness of the pavement at the time it is opened to traffic. After 
project construction, there are theoretically no distresses and/or fatigue accumulation, so ME 
begins with the performance criteria at 0. The exception to this is the initial IRI value. At opening to 
traffic, IRI is a non-zero value because pavements are not constructed perfectly smooth, and some 
suspension movements are occurring. To accommodate this fact, ME requires an additional input 
in the performance criteria area to indicate the initial IRI. ME uses the initial IRI value as the starting 
point and IRI will increase with time according to the IRI model. Initial IRI does not have an 
associated reliability because it simply represents the estimated or anticipated starting point. The 
terminal IRI, however, does have a reliability value to account for potential prediction variability. 
 
For Michigan pavements, the following values will be used for initial IRI: 
¶ New asphalt projects (includes crush and shape, and aggregate lift projects) = 67 
¶ New concrete projects = 72 

 
Terminal IRI 
The terminal IRI is the maximum allowable IRI (not to be exceeded) at the end of the user-defined 
design life. The IRI models in ME are empirically derived based on the amount of predicted 
distresses and a site factor. Therefore, as damage is accumulated within the design, the predicted 
distresses will increase, leading to a corresponding rise in the predicted IRI. For example, past 
research has shown that for each 1 inch/mile  of faulting present, about 1.75 inch/mile of IRI will 
accumulate (Byrum & Perera, 2005). For new/reconstruction JPCP, IRI distresses are cracking, 
faulting, and spalling. Note that concrete spalling is not a performance criteria output of Pavement 
ME and is solely used for predicting IRI. Spalling is calculated based on the pavement age (years), 



 
 

 68 of 202 March 2026 

concrete air content (%), type of joint sealant (preformed or other), concrete compressive strength 
(psi), average number of annual freeze thaw cycles, concrete thickness (inches) and water to 
cement ratio. For new/reconstruction asphalt, IRI distresses are rutting, total fatigue cracking, and 
transverse cracking. 
 
In addition to the distresses that contribute to IRI, the site factors are properties of the project site 
that will also impact the IRI. The properties affecting the site factor are the following per pavement 
type: 
¶ Asphalt pavements 

o Age of the pavement, (years) 
o Plasticity Index of the subgrade 
o Freezing index, (֪[ШĬċǃƚ) 
o Subgrade percent passing the #4 and #200 sieves, (%) 
o Average annual precipitation, (inches) 

¶ Jointed plain concrete pavements 
o Age of the pavement, (years) 
o Freezing index, (֪[ШĬċǃƚ) 
o Subgrade percent passing the #200 sieve, (%) 

¶ Continuously reinforced concrete pavements 
o Age of the pavement, (years) 
o Freezing index, (֪[ШĬċǃƚ) 
o Subgrade percent passing the #200 sieve, (%) 

 
The software default of 172 inches/mile was adopted as the terminal IRI for all pavement types. 
 
5.2.2 - Asphalt Performance Criteria  

Bottom -Up Fatigue Cracking 
Bottom-up fatigue cracking is load related cracking in the wheel path that initiates at the bottom of 
the asphalt layers. With continued loading, they ultimately progress to what is commonly referred 
to as alligator cracking. This name derives from the fact that the surface appearance is that of a 
series of parallel longitudinal cracks interconnected by short transverse cracks. This pattern looks 
very much like the hide of an alligator. Bottom-up fatigue cracking is measured by the percentage 
of the overall lane surface that is alligator cracked.  
 
A value of 20% was adopted as the threshold. 
 
Top-Down Fatigue Cracking 
Top-down fatigue cracking is similar to bottom-up fatigue cracking in that they are both types of 
longitudinal cracking. However, it initiates at the surface of the asphalt layers. It is measured by the 
percentage of the overall lane surface that is cracked. 
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During the local calibration process, the measured top-down cracking data from in-service 
pavements was included in the bottom-up cracking model. It was determined that this provided a 
better cracking calibration. For this reason, MDOT will not be utilizing top-down cracking 
performance criteria for judging the acceptability of a design. 
 
Thermal Cracking 
Thermal cracking is non-load related transverse cracking that occurs due to temperature cycling 
and low temperature events. Thermal cracking is measured in lineal feet of cracking per lane mile. 
 
A value of 2,000 feet/mile was adopted as the threshold. This equates to an average spacing of full 
lane width transverse cracks of 32 feet (for lane widths of 12-feet). 
 
Total Rutting 
Rutting is the vertical deformation found in the wheel paths. ME calculates the vertical strain at the 
top of the asphalt, unbound granular, and subgrade layers to determine the amount of rutting for 
each. The amount of rutting for each layer is summed to obtain the total rutting prediction. It 
represents the average rut depth for both wheel paths. Rutting is measured in inches.  
 
A value of 0.5 inches was adopted as the threshold. 
 
Asphalt Rutting  
Asphalt rutting is the portion of total rutting contributed by the asphalt layer(s) only. Previous 
versions of the software assumed asphalt rutting to be equivalently contributed by all asphalt 
layers in the cross-section. The contribution from individual asphalt layers to the overall asphalt 
rutting can be varied/customized. However, this requires measurement data on the rutting in each 
asphalt layer from in-service pavements. Since MDOT does not have this data, the former 
assumption of equal contribution among the asphalt layers will be continued. Asphalt rutting is 
measured in inches. 
 
During the calibration process, only total rutting data was available to assess rutting. Therefore, 
total rutting was calibrated while separate rutting amounts in the asphalt, granular, and subgrade 
layers were not. For this reason, MDOT will not be utilizing the asphalt rutting performance criteria 
for judging the acceptability of a design. 
 
Chemically stabilized layer - fatigue fracture ( Asphalt Overlays ) 
The chemically stabilized layer - fatigue fracture performance criteria only appears for asphalt 
overlays of existing asphalt pavements with semi-rigid/cement stabilized bases (directly under the 
existing asphalt layer). This is measured by the percentage of the overall lane that is cracked in the 
underlying chemically stabilized base layer(s). The amount of cracking increases as load related 
damage accumulates in the semi-rigid base. 
 
Since this type of pavement is not standard for MDOT, this performance criteria will not be used. 
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Total Fatigue Cracking (Asphalt Overlays)  
The total fatigue cracking performance criteria only appears for asphalt overlays of intact 
pavement. The total fatigue cracking is a summation of bottom-up fatigue cracking and reflection 
cracking. Total cracking is measured by the percentage of the overall lane surface that exhibits 
bottom-up and reflective cracking. 
 
Data to determine the amount of reflective cracking (versus fatigue cracking) occurring in the 
overlay surface asphalt was not available, so this performance criteria was not calibrated. For 
these reasons, MDOT will not be using it for judging the acceptability of a design. 
 
Total Transverse Cracking (Asphalt Overlays) 
The total transverse cracking performance criteria only appears for asphalt overlays of intact 
pavement. The total transverse cracking is a summation of thermal cracking and reflection 
cracking. This is measured in lineal feet of cracking per lane mile. 
 
Data to determine the amount of reflective cracking (versus thermal cracking) occurring in the 
overlay surface asphalt was not available, so this performance criteria was not calibrated. For 
these reasons, MDOT will not be using it for judging the acceptability of a design. 
 
JPCP Cracking (Asphalt Overlays) 
When a jointed plain concrete pavement is overlaid with asphalt, ME assumes that damage to the 
underlying concrete (in the form of transverse cracking) continues. JPCP cracking is measured by 
the percentage of slabs that are cracked. 
 
Data for the amount of cracking occurring after the overlay was placed was not available, so this 
performance criteria was not calibrated. For these reasons, MDOT will not be using it for judging 
the acceptability of a design. 
 
CRCP Punchouts (Asphalt Overlays) 
When a continuously reinforced pavement is overlaid with asphalt, ME assumes that damage to 
the underlying concrete (in the form of punchouts) continues. CRCP punchouts are measured by 
the number per mile. 
 
Asphalt overlay of CRCP projects were unavailable for use in calibration. Therefore, this 
performance criteria was not calibrated. For these reasons, MDOT will not be using it for judging 
the acceptability of a design. 
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5.2.3 - JPCP Performance Criteria 

Transverse Cracking 
ME has models that predict the amount of top-down and bottom-up transverse cracking in the 
concrete slab. These two predictions are combined into one value to arrive at a transverse cracking 
total.  Transverse cracking is measured by the percentage of slabs that are cracked. 
 
The software default of 15% was adopted as the threshold. 
 
Mean Joint Faulting 
Faulting is the vertical difference between the slabs on either side of a transverse joint in JPCP. The 
predicted value represents the expected average per joint for the design. Faulting is measured in 
inches. 
 
A value of 0.125 inches was adopted as the threshold. 
 
5.2.4 - CRCP Performance Criteria 

Punchouts  
Punchouts are the primary structural distress for continuously reinforced concrete pavements. 
CRCP pavements are expected to crack transversely since no transverse joints are used to control 
cracking. A punchout occurs when longitudinal cracks connect two transverse cracks and the 
ƖĲƚƨũƣŔŰŊШƓŔĲĦĲШŸŉШĦŸŰĦƖĲƣĲШƚĲƣƣũĲƚШŸƖШљƓƨŰĦőĲƚШĬŸƽŰњЮ Punchouts are measured by the number 
that occur per mile.  
 
Since CRCP pavements are not standard for MDOT, this performance criteria will not be used. 
 

5.3 - Reliability  

Reliability is defined as the probability that the predicted distress is less than the threshold value 
over the entire design life. For example, setting the reliability to 95% for terminal IRI means that the 
designer is aiming for a 95% probability (95 or more out of every 100 projects) that the IRI does not  
exceed the terminal IRI limit value during the design period. ME differs from the AASHTO93 design 
method by considering multiple reliabilities , one for each performance criterion, rather than a 
single reliability value.  
 
As shown in Figure 5-3, the performance criteria predictions are assumed to be normally 
distributed.  ME will predict the mean (or 50% probability value) and then multiply the standard 
error by a factor representing the reliability level desired, to obtain the estimate of the performance 
criteria, at that reliability level. For example, 95% reliability equates to a standard deviation factor 
of 1.96. For 95% reliability, ME will multiply the standard error for that performance criteria by 1.96, 
and add this to the mean predicted value to obtain the predicted distress at a 95% probability. The 
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portion of the standard distribution curve above the threshold level is considered the probability of 
failure. 
 

 
Figure 5-3. Prediction at  Specified Reliability Level Versus Mean Pred iction  

 
In Figure 5-3, the design would pass, for this particular performance criteria, since the predicted 
distress at the desired reliability does not exceed the threshold level.  
 
Even though the reliability can be set at different levels for each of the performance criteria, it has 
been recommended that the same level be used for all (4). A value of 95% was adopted for all 
MDOT designs.  

  



 
 

 73 of 202 March 2026 

Chapter  6 - Calibration Coefficients  

Bold = values that change from the software default 
Table 6-1. Calibration Coefficients for New Flexible  

Category Coefficient/Standard 
Deviation  Value 

AC Bottom Up C1 0.232 
AC Bottom Up C2: < 5 in. 0.6998 
AC Bottom Up C2: > 12 in. 0.8742 
AC Bottom Up C2: 5 in. <= hac <=12 in. (0.867 + 0.2583 * hac) * 0.2204 
AC Bottom Up C3 6000 

AC Bottom Up 
Bottom up Standard 
Deviation  

0.2262 + 14.2349/(1+exp(0.2958-
0.1441*LOG10(BOTTOM))) 

AC Top Down C1 2.5219 
AC Top Down C2 0.8069 
AC Top Down C3 1 
AC Top Down kL1 64271618 
AC Top Down kL2 0.2855 
AC Top Down kL3 0.011 
AC Top Down kL4 0.01488 
AC Top Down kL5 3.266 

AC Top Down 
Top down Standard 
Deviation 

0.3657 * TOP + 3.6563 

AC Fatigue BF1: < 5 in. 0.02054 
AC Fatigue BF1: > 12 in. 0.001032 
AC Fatigue BF1: 5 in. <= hac <=12 in. (5.014 * Pow(hac,-3.416)) * 1 + 0 
AC Fatigue BF2 1.38 
AC Fatigue BF3 0.88 
AC Fatigue K1 3.75 
AC Fatigue K2 2.87 
AC Fatigue K3 1.46 
AC Rutting Standard Deviation  0.1481*Pow(RUT,0.4175) 
AC Rutting - Layers BR1 0.148 
AC Rutting - Layers BR2 0.7 
AC Rutting - Layers BR3 1.3 
AC Rutting - Layers K1 -2.45 
AC Rutting - Layers K2 3.01 
AC Rutting - Layers K3 0.22 
CSM Cracking C1 0 
CSM Cracking C2 75 
CSM Cracking C3 2 
CSM Cracking C4 2 
CSM Cracking Standard Deviation CTB*1 
CSM Fatigue BC1 1 
CSM Fatigue BC2 1 
CSM Fatigue K1 0.972 
CSM Fatigue K2 0.0825 
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Table 6-1. Calibration Coefficients for New Flexible  (continued)  

Category Coefficient/Standard 
Deviation  Value 

IRI C1 42.874 
IRI C2 0.102 
IRI C3 0.0081 
IRI C4 0.003 
IRI Over PCC1 40.8 
IRI Over PCC2 0.575 
IRI Over PCC3 0.0014 
IRI Over PCC4 0.00825 
IRI Initial Standard Deviation IRI (ini)/10 
IRI Standard Deviation 25.1148 * Ln(IRI) - 87.95062 
Reflective Crack  C1 1.64 
Reflective Crack  C2 1.1 
Reflective Crack  C3 0.19 
Reflective Crack  C4 62.1 
Reflective Crack  C5 -404.6 
Reflective Crack  K1 0.45 
Reflective Crack  K2 0.05 
Reflective Crack  K3 1 
Reflective Crack  Standard Deviation 1.3897 * Pow(FATIGUE,0.2960) + 0.4212 
Refl. Transverse M-value 120 
Refl. Transverse C1 0.1 
Refl. Transverse C2 0.9809 
Refl. Transverse C3 0.19 
Refl. Transverse C4 165.3 
Refl. Transverse C5 -5.1048 
Refl. Transverse K1 0.45 
Refl. Transverse K2 0.05 
Refl. Transverse K3 1 
Refl. Transverse Standard Deviation 0.000027 * Pow(TRANSVERSE,2.1187) + 399.9 
Subgrade Rutting Granular Base BS1 0.301 
Subgrade Rutting Granular Base K1 0.965 
Subgrade Rutting Granular Base Stand. Dev. 0.0411 * Pow(BASERUT,0.3656) 
Subgrade Rutting Subgrade A-3 K1 0.635 
Subgrade Rutting Subgrade Coarse K1 0.0965 
Subgrade Rutting Subgrade Fine K1 0.675 
Subgrade Rutting Subgrade BS1 0.07 
Subgrade Rutting Subgrade Stand. Dev. 0.0728 * Pow(SUBRUT,0.5456) 
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Table 6-1. Calibration Coefficients for New Flexible  (continued)  

Category Coefficient/Standard 
Deviation  Value 

Thermal - Level 1 K (MAAT <= 57 deg F) 0.85 
Thermal - Level 1 K (MAAT > 57 deg F) (0.13 * Pow(MAAT,2) - 11.68 * MAAT + 244.14) *1 +0 
Thermal - Level 1 Std. Dev. (MAAT <= 57 deg F) 0.1223 * THERMAL + 400.9 
Thermal - Level 1 Std. Dev. (MAAT > 57 deg F) 0.14 * THERMAL + 343 
Thermal - Level 2 K (MAAT <= 57 deg F) ((3 * Pow(10,-7)) * Pow(MAAT,4.0319)) * 1 + 0 
Thermal - Level 2 K (MAAT > 57 deg F) (0.13 * Pow(MAAT,2) - 11.68 * MAAT + 244.14) *1 +0 
Thermal - Level 2 Std. Dev. (MAAT <= 57 deg F) 0.20 * THERMAL + 168 
Thermal - Level 2 Std. Dev. (MAAT > 57 deg F) 0.20 * THERMAL + 343 
Thermal - Level 3 K (MAAT <= 57 deg F) ((3 * Pow(10,-7)) * Pow(MAAT,4.0319)) * 1 + 0 
Thermal - Level 3 K (MAAT > 57 deg F) (0.13 * Pow(MAAT,2) - 11.68 * MAAT + 244.14) *1 +0 
Thermal - Level 3 Std. Dev. (MAAT <= 57 deg F) 0.289 * THERMAL + 168 
Thermal - Level 3 Std. Dev. (MAAT > 57 deg F) 0.2386 * THERMAL + 343 

 
Table 6-2. Calibration Coefficients for Rehabilitation Flexible  

Category Coefficient/Standard 
Deviation  Value 

AC Bottom Up C1 0.232 
AC Bottom Up C2: < 5 in. 0.6998 
AC Bottom Up C2: > 12 in. 0.8742 
AC Bottom Up C2: 5 in. <= hac <=12 in. (0.867 + 0.2583 * hac) * 0.2204 
AC Bottom Up C3 6000 

AC Bottom Up Bottom up Standard 
Deviation  

0.2262 + 14.2349/(1+exp(0.2958-
0.1441*LOG10(BOTTOM))) 

AC Top Down (Flex.) C1 0.084 
AC Top Down (Flex.) C2 2.007 
AC Top Down (Flex.) C3 1 
AC Top Down (Flex.) kL1 64271618 
AC Top Down (Flex.) kL2 0.714 
AC Top Down (Flex.) kL3 0.093 
AC Top Down (Flex.) kL4 0.102 
AC Top Down (Flex.) kL5 0.191 

AC Top Down (Flex.) Top down Standard 
Deviation  

0.838 * TOP + 0.0269 

AC Top Down (Rigid) C1 0.104 
AC Top Down (Rigid) C2 1.635 
AC Top Down (Rigid) C3 1 
AC Top Down (Rigid) kL1 64271618 
AC Top Down (Rigid) kL2 0.475 
AC Top Down (Rigid) kL3 0.097 
AC Top Down (Rigid) kL4 0.104 
AC Top Down (Rigid) kL5 0.206 

AC Top Down (Rigid) 
Top down Standard 
Deviation  0.9236 * TOP + 0.6452 
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Table 6-2. Calibration Coefficients for Rehabilitation Flexible  (continued)  

Category Coefficient/Standard 
Deviation  Value 

AC Fatigue BF1: < 5 in. 0.02054 
AC Fatigue BF1: > 12 in. 0.001032 
AC Fatigue BF1: 5 in. <= hac <=12 in. (5.014 * Pow(hac,-3.416)) * 1 + 0 
AC Fatigue BF2 1.38 
AC Fatigue BF3 0.88 
AC Fatigue K1 3.75 
AC Fatigue K2 2.87 
AC Fatigue K3 1.46 
AC Rutting (Flex) Standard Deviation  0.272 * Pow(RUT,0.6939)  
AC Rutting (Rigid) Standard Deviation  0.2336 * Pow(RUT,0.7763)  
AC Rutting - Layers 
(Flex) 

BR1 1.0422 

AC Rutting - (Flex) BR2 0.52 
AC Rutting - (Flex) BR3 1.36 
AC Rutting - (Flex) K1 -2.45 
AC Rutting - (Flex) K2 3.01 
AC Rutting - (Flex) K3 0.22 
AC Rutting - Layers 
(Rigid) 

BR1 1.535 

AC Rutting - (Rigid) BR2 0.52 
AC Rutting - (Rigid) BR3 1.36 
AC Rutting - (Rigid) K1 -2.45 
AC Rutting - (Rigid) K2 3.01 
AC Rutting - (Rigid) K3 0.22 
CSM Cracking C1 0 
CSM Cracking C2 75 
CSM Cracking C3 2 
CSM Cracking C4 2 
CSM Cracking Standard Deviation CTB*11 
CSM Fatigue BC1 1 
CSM Fatigue BC2 1 
CSM Fatigue K1 0.972 
CSM Fatigue K2 0.0825 
IRI C1 15.072 
IRI C2 0.140 
IRI C3 0.004 
IRI C4 0.0192 
IRI Over PCC1 14.911 
IRI Over PCC2 2.460 
IRI Over PCC3 0.011 
IRI Over PCC4 0.0212 
IRI Initial Standard Deviation IRI (ini)/10 
IRI Standard Deviation 25.1148 * Ln(IRI) - 87.95062 
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Table 6-2. Calibration Coefficients for Rehabilitation Flexible  (continued)  

Category Coefficient/Standard 
Deviation  Value 

Refl. Cracking 
AC/Semi-Rigid 

C1 0.38 

Refl. Cracking 
AC/Semi-Rigid 

C2 1.66 

Refl. Cracking 
AC/Semi-Rigid 

C3 2.72 

Refl. Cracking 
AC/Semi-Rigid 

C4 105.4 

Refl. Cracking 
AC/Semi-Rigid C5 -7.02 

Refl. Cracking 
AC/Semi-Rigid 

K1 0.012 

Refl. Cracking 
AC/Semi-Rigid 

K2 0.005 

Refl. Cracking 
AC/Semi-Rigid 

K3 1 

Refl. Cracking 
AC/Semi-Rigid 

Standard Deviation 1.1097 * Pow(FATIGUE,0.6804) + 1.23 

Refl. Transverse 
AC/Semi-Rigid 

C1 3.25 

Refl. Transverse 
AC/Semi-Rigid C2 25 

Refl. Transverse 
AC/Semi-Rigid 

C3 0.14 

Refl. Transverse 
AC/Semi-Rigid 

C4 180 

Refl. Transverse 
AC/Semi-Rigid 

C5 -72.4 

Refl. Transverse 
AC/Semi-Rigid 

K1 0.012 

Refl. Transverse 
AC/Semi-Rigid 

K2 0.005 

Refl. Transverse 
AC/Semi-Rigid 

K3 1 

Refl. Transverse 
AC/Semi-Rigid 

Standard Deviation  338.59 * Pow(TRANSVERSE,0.0849) 
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Table 6-2. Calibration Coefficients for Rehabilitation Flexible  (continued)  

Category Coefficient/Standard 
Deviation  Value 

Refl. Transverse  
CRCP/ Fractured 

C1 1.0375 

Refl. Transverse  
CRCP/ Fractured 

C2 1.8929 

Refl. Transverse  
CRCP/ Fractured 

C3 0.1 

Refl. Transverse  
CRCP/ Fractured 

C4 262.1 

Refl. Transverse  
CRCP/ Fractured C5 -9.6645 

Refl. Transverse  
CRCP/ Fractured 

K1 0.012 

Refl. Transverse  
CRCP/ Fractured 

K2 0.0002 

Refl. Transverse  
CRCP/ Fractured 

K3 0.1 

Refl. Transverse  
CRCP/ Fractured 

Standard Deviation 52.54 * Pow(TRANSVERSE,0.39) + 283.3 

Refl. Transverse 
JPCP 

C1 0.2833 

Refl. Transverse 
JPCP C2 0.7333 

Refl. Transverse 
JPCP 

C3 2.5 

Refl. Transverse 
JPCP 

C4 70 

Refl. Transverse 
JPCP 

C5 -2.71 

Refl. Transverse 
JPCP 

K1 0.012 

Refl. Transverse 
JPCP 

K2 0.005 

Refl. Transverse 
JPCP 

K3 1 

Refl. Transverse 
JPCP 

Standard Deviation 308.74 * Pow(TRANSVERSE,0.1063) 

Subgrade Rutting Granular Base BS1 0.3823 
Subgrade Rutting Granular Base K1 0.965 
Subgrade Rutting Granular Base Stand. Dev. 0.0236 * Pow(BASERUT,0.184)  
Subgrade Rutting Subgrade A-3 K1 0.635 
Subgrade Rutting Subgrade Coarse K1 0.0965 
Subgrade Rutting Subgrade Fine K1 0.675 
Subgrade Rutting Subgrade BS1 0.1212 
Subgrade Rutting Subgrade Stand. Dev. 0.1706 * Pow(SUBRUT,0.7269) 

 
  



 
 

 79 of 202 March 2026 

Table 6-2. Calibration Coefficients for Rehabilitation Flexible  (continued)  

Category Coefficient/Standard 
Deviation  Value 

Thermal - Level 1 Level 1 K (MAAT <= 57 deg F) ((3 * Pow(10,-7)) * Pow(MAAT,4.0319)) * 0.55 + 0 
Thermal - Level 1 Level 1 K (MAAT > 57 deg F) (0.13 * Pow(MAAT,2) - 11.68 * MAAT + 244.14) *1 +0 
Thermal - Level 2 Level 2 K (MAAT <= 57 deg F) ((3 * Pow(10,-7)) * Pow(MAAT,4.0319)) * 1 + 0 
Thermal - Level 2 Level 2 K (MAAT > 57 deg F) (0.13 * Pow(MAAT,2) - 11.68 * MAAT + 244.14) *1 +0 
Thermal - Level 3 Level 3 K (MAAT <= 57 deg F) ((3 * Pow(10,-7)) * Pow(MAAT,4.0319)) * 1 + 0 
Thermal - Level 3 Level 3 K (MAAT > 57 deg F) (0.13 * Pow(MAAT,2) - 11.68 * MAAT + 244.14) *1 +0 

NOTE: These coefficients are informational only. MDOT is not yet using ME for rehabilitation fixes. 
 

Table 6-3. Calibration Coefficients for New Rigid  

Category Coefficient/Standard 
Deviation  Value 

PCC Cracking C1 2 
PCC Cracking C2 1.22 
PCC Cracking C4 0.415 
PCC Cracking C5 -0.965 
PCC Cracking Standard Deviation  2.9004 * Pow(CRACK,0.5074) 
PCC Faulting C1 0.6 
PCC Faulting C2 1.611 
PCC Faulting C3 0.00217 
PCC Faulting C4 0.00444 
PCC Faulting C5 250 
PCC Faulting C6 0.2 
PCC Faulting C7 7.3 
PCC Faulting C8 400 
PCC Faulting Standard Deviation  0.0919 * Pow(FAULT,0.2249) 
PCC IRI-CRCP C1 3.15 
PCC IRI-CRCP C2 28.35 
PCC IRI-CRCP Standard Deviation 7.08 * Ln(IRI) - 11 
PCC IRI-CRCP Initial Standard Deviation 5.4 
PCC IRI-JPCP Initial Standard Deviation 5.4 
PCC IRI-JPCP J1 0.0942 
PCC IRI-JPCP J2 1.5471 
PCC IRI-JPCP J3 1.797 
PCC IRI-JPCP J4 23.7529 
PCC IRI-JPCP Standard Deviation 29.03 * Ln(IRI) - 103.8 
PCC Long. Cracking C4 0.4 
PCC Long. Cracking C5 -2.21 
PCC Long. Cracking Standard Deviation 3.5522 * Pow(LCRACK,0.4315) + 0.5 
PCC Punchout C1 2 
PCC Punchout C2 1.22 
PCC Punchout C3 107.73 
PCC Punchout C4 2.475 
PCC Punchout C5 -0.785 
PCC Punchout Crack 1 
PCC Punchout Standard Deviation 2.208 * Pow(PO,0.5316) 
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Table 6-4. Calibration Coefficients for Unbonded Rigid  

Category Coefficient/Standard 
Deviation  Value 

PCC Cracking C1 2 
PCC Cracking C2 1.22 
PCC Cracking C4 0.415 
PCC Cracking C5 -0.965 
PCC Cracking Standard Deviation  2.9004 * Pow(CRACK,0.5074) 
PCC Faulting C1 0.6 
PCC Faulting C2 1.611 
PCC Faulting C3 0.00217 
PCC Faulting C4 0.00444 
PCC Faulting C5 250 
PCC Faulting C6 0.2 
PCC Faulting C7 7.3 
PCC Faulting C8 400 
PCC Faulting Standard Deviation 0.07162 * Pow(FAULT,0.368) + 0.00806 
PCC IRI-CRCP C1 3.15 
PCC IRI-CRCP C2 28.35 
PCC IRI-CRCP Standard Deviation 7.08 * Ln(IRI) - 11 
PCC IRI-CRCP Initial Standard Deviation 5.4 
PCC IRI-JPCP Initial Standard Deviation 5.4 
PCC IRI-JPCP J1 0.0942 
PCC IRI-JPCP J2 1.5471 
PCC IRI-JPCP J3 1.797 
PCC IRI-JPCP J4 23.7529 
PCC IRI-JPCP Standard Deviation 29.03 * Ln(IRI) - 103.8 
PCC Punchout C1 2 
PCC Punchout C2 1.22 
PCC Punchout C3 107.73 
PCC Punchout C4 2.475 
PCC Punchout C5 -0.785 
PCC Punchout Crack 1 
PCC Punchout Standard Deviation 2.208 * Pow(PO,0.5316) 

NOTE: These coefficients are informational only. MDOT is not yet using ME for rehabilitation fixes. 
 

6.1 - Introduction  

The prediction models in ME have been calibrated using Long-Term Pavement Performance (LTPP) 
test sections from around the United States and Canada. This calibration is commonly referred to 
as the global calibration and resulted in the global calibration coefficients. These global 
coefficients are also used as the default values in the ME software. While the use of these 
coefficients can result in appropriate designs, it is strongly recommended that each transportation 
agency using the ME design method calibrate the models to local conditions. By calibrating to local 
conditions, this improves the correlation between ME predictions and actual performance 
experienced by the agency.  
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Per this recommendation, MDOT sponsored three research projects, to calibrate the ME software 
to Michigan conditions. These research projects utilized observed performance measurements 
from the MDOT Pavement Management System (PMS) to calibrate the predictions of the ME 
software. The measured distress levels of many in-service pavements were compared to the 
predicted distresses from ME. The primary objective of calibration is to change the calibration 
coefficients to minimize the standard error and to eliminate bias of the ME predicted versus actual 
measured data. 
 
If the ME software is accurately predicting the measured distress, a graph of the predicted versus 
measured distress would fall close to a 45-degree line, also known as the line-of-equality. An 
example is shown in Figure 6-1. The distance each point is away from the line-of-equality is the 
error. The statistical description of the error of the predictions for the entire population is known as 
the standard error. An example is shown in Figure 6-1. Bias occurs when the data points of the 
graph are systematically over or under the line-of-equality. An example is shown in Figure 6-2. 
 
The results of the calibration research projects can be found in the following research reports: 
¶ RC-1595, Preparation for Implementation of the Mechanistic-Empirical Pavement Design 

Guide in Michigan, Part3: Local Calibration and Validation of the Pavement-ME 
Performance Models, 

¶ SPR-1668, Recalibration of Mechanistic-Empirical Rigid Pavement Performance Models 
and Evaluation of Flexible Pavement Thermal Cracking Model, and 

¶ SPR-1723, Testing Protocol, Data Storage and Recalibration for Pavement-ME Design 
 
It is important to note that the first research project calibration was based on version 2.0 of the ME 
software, the second research project was based on version 2.3, and the latest project was version 
2.6. While the latest calibration had results for rehabilitation fix types, MDOT is not yet using ME to 
design rehabilitation fix types. Ongoing MDOT research is studying the applicability of Pavement 
ME for MDOT statewide design of its various rehabilitation fix types. Therefore, until this project is 
complete, the values listed in Tables 6-2 and 6-4 are for informational purposes only. 
 
The latest recalibration research project included several notable investigations and findings to 
improve the MDOT local calibration. One enhancement involved adjusting the input for concrete 
widened slabs, using different theoretical widths to represent 14-foot slab configurations. Another 
focus was eliminating gaps in the MDOT performance data and improving the accuracy of its 
conversions to ME formatting. This included backcasting of IRI values to obtain initial IRI when the 
data was unavailable. Additionally, a comparison of MERRA climate data with the MDOT improved 
ground-based data revealed that the ground-based data was better suited for MDOT use (at this 
time). This research project also explored other aspects that were not found to improve the 
calibration (at this time). This included the possible calibration of the Pavement ME empirical 
spalling calculation, MDOT HMA mixture specific AC fatigue calibration coefficient adjustment, 
and use of the mean average air temperature dependency for the ME thermal cracking coefficient 
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(finding that a single value was better suited for the thermal cracking coefficient). Ultimately, this 
project increased the number of historical MDOT sections used for calibration from 280 to 537 total 
pavement sections, expanded the catalog of tested materials for ME inputs, and validated the 
calibration by using past MDOT ME designs to ensure their practicality. 

 

 
Figure 6-1. Plot of Predicted vs. Measured  Showing Error 

 

 
Figure 6-2. Plot of Predicted vs. Measured Showing Bias  
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6.2 - Calibration Inputs  

The values listed in Tables 6-1 through 6-ΠШƚőŸƨũĬШĤĲШĲŰƣĲƖĲĬШŔŰШƣőĲШċƓƓƖŸƓƖŔċƣĲШƣċĤШƨŰĬĲƖШƣőĲШћ~EШ
?ĲƚŔŊŰШ9ċũŔĤƖċƣŔŸŰШ[ċĦƣŸƖƚќШŉŸũĬĲƖШŔŰШƣőĲШEǂƓũŸƖĲƖШÂċŰĲЮ To open a calibration factor tab, double-
click its node. 7ĲШƚƨƖĲШƣŸШĦũŔĦťШƣőĲШћÉċƻĲШ9őċŰŊĲƚШƣŸШ9ċũŔĤƖċƣŔŸŰќШĤƨƣƣŸŰШfor each tab  when making 
changes (refer to Figure 6-3). Any new projects (not yet previously created) that are created after 
the changes are saved, will utilize these saved values.  
 

 
Figure 6-3. Available Buttons on the Calibration Factor Tabs  

 
When a project is first created, it pulls in the calibration factors for that design type from the 
ċƓƓƖŸƓƖŔċƣĲШƣċĤШŔŰШƣőĲШћ~EШ?ĲƚŔŊŰШ9ċũŔĤƖċƣŔŸŰШ[ċĦƣŸƖƚќШŉŸũĬĲƖШċŰĬШapplies it to ƣőĲШћÂƖŸŢĲĦƣШÉƓĲĦŔŉŔĦШ
9ċũŔĤƖċƣŔŸŰШ[ċĦƣŸƖƚќШŉŸũĬĲƖШand its respective design type for that project. The example in Figure 6-4 
shows a newly created sÂ9ÂШƖĲĦŸŰƚƣƖƨĦƣШƓƖŸŢĲĦƣЯШƚŸШƣőĲШћ ĲƽШÅŔŊŔĬќШŉċĦƣŸƖƚШċƖĲШautomatically 
applied to that project.  
 

 
Figure 6-4. Storing of Project Specific Calibration Factor s at Project Creati on 

 
Previously created projects can be updated to the new calibration factors. Open the projects that 
require updating. §ƓĲŰШƣőĲШċƓƓƖŸƓƖŔċƣĲШƣċĤШŉƖŸůШƣőĲШћ~EШ?ĲƚŔŊŰШ9ċũŔĤƖċƣŔŸŰШ[ċĦƣŸƖƚќШŉŸũĬĲƖШыĲЮŊЮШ
New Flexible for new/reconstruct asphalt projects) and ĦũŔĦťШƣőĲШћÖƓĬċƣĲШ§ƓĲŰШÂƖŸŢĲĦƣƚќШĤƨƣƣŸŰШ
(refer to Figure 6-3). 
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To restore the software default calibration factors for a design type, open the appropriate tab and 
ĦũŔĦťШƣőĲШћÅĲƚƣŸƖĲШ9ċũŔĤƖċƣŔŸŰШ?ĲŉċƨũƣƚќШĤƨƣƣŸŰШыrefer to Figure 6-3). All newly created projects of 
that design type will use the software default calibration factors unless they are changed (and 
saved) again. 
 
The calibration coefficients shown in Tables 6-1 to 6-4 are unique to the matching PMED Design 
and Pavement Types as noted in Chapter 4, Table 4-1, and are summarized as follows: 
¶ New, Flexible Pavement - Table 6-1 
¶ Overlay, AC over AC - Table 6-2 
¶ Overlay, AC over JPCP - Table 6-2 
¶ Overlay, AC over CRCP - Table 6-2 
¶ New, JPCP - Table 6-3 
¶ New, CRCP - Table 6-3 
¶ Overlay, JPCP over AC - Table 6-3 
¶ Overlay, CRCP over AC -Table 6-3 
¶ Overlay, SJPCP over AC - Table 6-3 
¶ Overlay, JPCP over JPCP - Table 6-4 
¶ Overlay, JPCP over CRCP - Table 6-4 
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Chapter  7 - Traffic Inputs  

Table 7-1. Recommended Traffic Related Inputs  

Input  Units  Recommended Value  

AADTT - Two-way AADTT trucks
/day  

Actual  

AADTT - Number of lanes - Proposed 
AADTT - Percent trucks in design direction % First Choice: Actual from PTR 

Second Choice: Actual from Short Term Data 
Third Choice: 51%/100% (two-way/one-way) 

AADTT - Percent trucks in design lane % First Choice: Actual from PTR 
Second Choice: Actual from Short Term Data 
Third Choice: Values/formulas established from 
WIM data (refer to Section 7.4.1 - AADTT) 

AADTT - Operational speed mph For mainline routes, use: 
¶ The lowest posted speed limit for trucks within 

the project limits* (truck speed max is 65 MPH). 
Ramps that are not freeway to freeway, use: 
¶ Use 30 MPH unless a warning sign speed limit* 

can be used. 
 

* Minimum speed for all scenarios is 25 MPH 
Traffic Capacity - Enforce highway 
capacity limits 

- xĲċƻĲШĦőĲĦťĤŸǂШƨŰƚĲũĲĦƣĲĬШŉŸƖШћ ŸƣШĲŰŉŸƖĦĲĬќШыĬŸШ
not cap traffic growth) (software default) 

Traffic Capacity - Annual average daily 
traffic excluding trucks 

- Not applicable (N/A) 

Traffic Capacity - Non-truck linear traffic 
growth rate 

% N/A 

Traffic Capacity - Highway facility type - N/A 
Traffic Capacity - Traffic signal - N/A 
Traffic Capacity - Highway terrain type - N/A 
Traffic Capacity - Rural or urban highway 
environment 

- N/A 

Traffic Capacity - User-specified capacity 
limit  

- N/A 

Axle Configuration - Average axle width feet 8.5 (software default) 
Axle Configuration - Dual tire spacing inches 12 (software default) 
Axle Configuration - Tire pressure psi 120 (software default) 
Axle Configuration - Tandem axle spacing inches 51.6 (software default) 
Axle Configuration - Tridem axle spacing inches 49.2 (software default) 
Axle Configuration - Quad axle spacing inches 49.2 (software default) 
Lateral Wander - Mean wheel location inches 18 (software default) 
Lateral Wander - Traffic wander std. dev. inches 10 (software default) 
Lateral Wander - Design lane width feet 12 (software default) 
Wheelbase - Avg spacing of short axles feet 12 (software default) 
Wheelbase - Avg spacing of medium axles feet 15 (software default) 
Wheelbase - Avg spacing of long axles feet 18 (software default) 
Wheelbase - Percent trucks w/ short axles % 17 (software default) 
Wheelbase - Percent trucks w/ med. axles % 22 (software default) 
Wheelbase - Percent trucks w/ long axles % 61 (software default) 
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Table 7-1. Recommended Traffic Related Inputs  (continued)  

Input  Units  Recommended Value  

Vehicle Class Distribution and 
Growth - Distribution 

% First Choice: Actual from PTR 
Second Choice: Actual from Short Term Data 
Third Choice: Cluster avg. (Appendix B.1) 
Fourth Choice: Non-Freeway/Freeway Statewide 
average (Appendix B.1) 

Vehicle Class Distribution and 
Growth - Growth Rate 

% First Choice: Estimated value from PTR 
Second Choice: Estimated from Short Term 
(same for all vehicle classes) 

Vehicle Class Distribution and 
Growth - Growth Function 

- Compound (for all vehicle classes) 

Monthly Adjustment (Class / 
Month) 

- First Choice : Actual from PTR 
Second Choice : Actual from Short Term Data  
Third Choice : Cluster avg. (Appendix  B.2) 
Fourth Choice : Non-Freeway/Freeway Statewide 
average (Appendix B.2) 

Axles Per Truck % Statewide average (Appendix B.3) 
Hourly Adjustment (% AADTT / 
Hour) 

- First Choice : Actual from PTR 
Second Choice : Actual from Short Term Data  
Third Choice : Cluster avg. (Appendix  B.4) 
Fourth Choice : Non-Freeway/Freeway Statewide 
average (Appendix B.4) 

Single Axle Distribution  
(Weight / Class / Month)  

% First Choice : Actual from PTR 
Second Choice : Cluster average (Appendix  B.5) 
Third Choice : Non-Freeway/Freeway Statewide 
average (Appendix B.5) 

Tandem Axle Distribution  
(Weight / Class / Month)  

% First Choice : Actual from PTR 
Second Choice : Cluster average (Appendix  B.6) 
Third Choice : Non-Freeway/Freeway Statewide 
average (Appendix B.6) 

Tridem Axle Distribution  
(Weight / Class / Month)  

% First Choice : Actual from PTR 
Second Choice : Cluster average (Appendix  B.7) 
Third Choice : Non-Freeway/Freeway Statewide 
average (Appendix B.7) 

Quad Axle Distribution  
(Weight / Class / Month)  

% First Choice : Actual from PTR 
Second Choice : Cluster average (Appendix  B.8) 
Third Choice : Non-Freeway/Freeway Statewide 
average (Appendix B.8) 

Bold = sensitive input 

  



 
 

 87 of 202 March 2026 

7.1 - Introduction  

Traffic inputs allow the software to estimate the loads that are applied to a pavement and the 
frequency with which those given loads are applied throughout its design life. Traffic inputs are 
defined by the project segment truck traffic characteristics, obtained from weigh-in-motion (WIM) 
or classification sites, also known as permanent traffic recorders (PTR). Projects that do not have a 
WIM or classification site nearby utilize short term data (typically 48-hour surveys), traffic clusters, 
or statewide averages. The steps to obtain project-specific traffic inputs are outlined in Section 7.2 
- Obtaining Traffic Inputs (Traffic Request Procedure) and the traffic cluster method is explained in 
Section 7.3 - Traffic Cluster Method. 
 
To convert PTR data into acceptable ME software data requirements, an external application, Prep-
ME 3.0 was developed as part of the Transportation Pooled Fund study TPF-5(242). Prep-ME is 
primarily designed to help store, process, and analyze traffic data, and converts that data into 
acceptable input files for the ME software. The input files are stored in a designated folder location 
for use by MDOT designers. This location is identified in Chapter 3 - Design Process. The Pavement 
Management Section is responsible for Prep-ME operation and maintains the PTR input files for the 
ME software.  
 
In the ME software, traffic related inputs are located in the Traffic tab and Axle Distribution tabs 
under the project folder of the Explorer menu. View the Axle Distribution tabs by expanding the 
Traffic drop-down node in the Explorer menu. Traffic tab inputs are outlined in Section 7.4 - Traffic 
Tab Inputs and Axle Load Distribution table inputs are outlined in Section 7.5 - Axle Load 
Distribution Tabs. 
 

7.2 - Obtaining Traffic Input s (Traffic Request Procedure) 

To obtain traffic related ME software inputs, use the following steps: 
1. Submit a Traffic Analysis Request (TAR), Form 1730 to request the necessary traffic inputs 

for an ME design. 
a. This form is sent to the Statewide & Urban Travel Analysis Section (SUTA), of the 

Bureau of Transportation Planning, as noted on the form. 
b. In the form: 

i. Check boxes ћEƕƨŔƻċũĲŰƣШÉŔŰŊũĲШ ǂũĲШxŸċĬŔŰŊƚШыEÉ xьќ ċŰĬШћ~-E Inputs for 
ÂċƻĲůĲŰƣШ?ĲƚŔŊŰќШto indicate the ESAL and ME information requests. 

1. NOTE: ESAL information is not an input for the ME software, but is 
needed for preliminary designs using AASHTO93, and for HMA mix 
selection. 

ii. Identify the project location, year of construction, and design life. 
iii. fĬĲŰƣŔŉǃШŔŉШƖċůƓШĬċƣċШŔƚШŰĲĲĬĲĬШŔŰШƣőĲШљÅE~ ÅuÉо§ÑcEÅШ   xòÉEÉњШċƖĲċЮ 

2. The SUTA Section utilizes the information from the submitted form to determine if a WIM or 
classification site is nearby and representative of the project location. Based on that 
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determination, the SUTA Section provides  the following information in a memo to the 
requestor, as summarized in Table 7-2; (NOTE: (#) identifies the order of option to use per 
availability): 

a. If a usable WIM site is nearby and representative of the project location, use the 
WIM site information to provide: 

i. ESAL (initial and total) 
ii. Two-way Average Annual Daily Truck Traffic (AADTT or CADT) 
iii. Traffic Growth Rate 
iv. Percent trucks in design direction 
v. Percent trucks in design lane 
vi. WIM # for: 

1. Monthly Adjustment (distribution factors) 
2. Hourly Adjustment (distribution factors) 
3. Vehicle (Truck) Class Distribution 
4. Single, Tandem, Tridem, and Quad Axle Distribution 

b. If a WIM site is not appropriate, but a classification site is nearby and representative 
of the project location, then use the classification site information to provide: 

i. ESAL (initial and total) 
ii. Two-way AADTT or CADT 
iii. Traffic Growth Rate 
iv. Percent trucks in design direction 
v. Percent trucks in design lane 
vi. Classification site # for: 

1. Monthly Adjustment (distribution factors) 
2. Hourly Adjustment (distribution factors) 
3. Vehicle (Truck) Class Distribution 

vii. Cluster Data(1) or Freeway/Non-Freeway Statewide Average(2) for: 
1. Single, Tandem, Tridem, and Quad Axle Distribution 

c. If a WIM site or classification site are not available, then provide short term data for: 
i. ESAL (initial and total) 
ii. Two-way AADTT or CADT 
iii. Traffic Growth Rate 
iv. Short Term Data(1) or 51%/100% (two-way/one-way)(2) for: 

1. Percent trucks in design direction 
v. Short Term Data(1) or Value/Formula (refer to Section 7.4.1 - AADTT)(2) for: 

1. Percent trucks in design lane 
vi. Short Term Data(1), Cluster Data(2), or Freeway/Non-Freeway Statewide 

Average(3) for: 
1. Hourly Adjustment (distribution factors) 
2. Vehicle (Truck) Class Distribution 

vii. Cluster Data(1) or Freeway/Non-Freeway Statewide Average(2) for: 
1. Monthly Adjustment (distribution factors) 
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2. Single, Tandem, Tridem, and Quad Axle Distribution 
d. If ramp information was also requested, then SUTA should also provide the 

following ramp information using short term data for: 
i. ESAL (initial and total) 
ii. One-way AADTT or CADT 
iii. Short Term Data(1) or same as mainline(2) for: 

1. Hourly Adjustment (distribution factors) 
2. Vehicle (Truck) Class Distribution 

iv. Do not  provide the following for ramps: 
1. Traffic Growth Rate (same as mainline) 
2. Percent trucks in design direction (this is 100%) 
3. Percent trucks in design lane (this is 100%) 
4. Monthly Adjustment (same as mainline) 
5. Single, Tandem, Tridem, and Quad Axle Distribution (same as 

mainline) 
3. The designer utilizes the information provided in the TAR memo to populate the 

appropriate inputs in the ME software, which is detailed in Sections 7.4 - Traffic Tab Inputs 
and 7.5 - Axle Load Distribution Tabs. PTR, Cluster, and Freeway/Non-Freeway Statewide 
Average inputs can be imported using .XML files or copied from Excel file found on the 
9ŸŰƚƣƖƨĦƣŔŸŰШ[ŔĲũĬШÉĲƖƻŔĦĲƚШ?ŔƻŔƚŔŸŰШĦŸůůŸŰШƚĲƖƻĲƖШŔŰШƣőĲШћ~EШÂƻůƣШ?ĲƚŔŊŰ\ÑƖċŉŉŔĦќШŉŸũĬĲƖЮ 
Cluster and freeway/non-freeway statewide average values can also be found in 
Appendix B - Traffic Inputs. For further details and instructions on cluster number selection, 
refer to Section 7.3 - Traffic Cluster Method. 

a. Inputs that the designer will determine and provide include the following: 
i. Number of Lanes 
ii. Operational speed 

b. The remaining traffic related ME software inputs are non-changing values. The 
remaining inputs are outlined as follows: 

i. Axles Per Truck (statewide average) 
ii. Growth Function (always compound) 
iii. Average axle width (ME software default) 
iv. Dual tire spacing (ME software default) 
v. Tire pressure (ME software default) 
vi. Tandem axle spacing (ME software default) 
vii. Tridem axle spacing (ME software default) 
viii. Quad axle spacing (ME software default) 
ix. Mean wheel location (ME software default) 
x. Traffic wander standard deviation (ME software default) 
xi. Design lane width (ME software default of 12-feet, even if not actually 12-

feet) 
xii. Average spacing of short axles (ME software default) 
xiii. Average spacing of medium axles (ME software default) 
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xiv. Average spacing of long axles (ME software default) 
xv. Percent trucks with short axles (ME software default) 
xvi. Percent trucks with medium axles (ME software default) 
xvii. Percent trucks with long axles (ME software default) 

c. If a TAR is not yet available, for estimation purposes, the designer can use the 
Traffic Monitoring Program (TMP) database to obtain traffic data from short-term 
counts, continuous count sites, and special studies. For assistance, contact the 
Pavement Management Section (refer to Section 1.6 - Contacts). The TMP website is 
as follows: 

i. https://www.Michigan.gov/MDOT/Programs/Planning/Asset-mgt/Traffic-
monitoring-program 

 
Table 7-2. Summary of Information  Provided in TAR 

 a. If a usable WIM 
is 
representative 
of the location : 

b. If a WIM is not 
available , but a 
class  site  is 
representative : 

c. If WIM or class 
sites  are not 
available:  

d. For ramps (not 
freeway to 
freeway): 

Two-way 
AADTT or 
CADT 

Value from WIM site Value from class site Value from Short 
term data 

Value from Short 
term data 

Traffic 
Growth Rate 

Value from WIM site Value from class site Value from Short 
term data 

Do not provide 
(same as mainline) 

Percent 
trucks in 
design 
direction  

Value from WIM site Value from class site Value from: 
1. Short term data 
2. 51%/100% 

(2-way/1-way) 

Do not provide (this 
is 100%) 

Percent 
trucks in 
design lane 

Value from WIM site Value from class site Value from: 
1. Short term data 
2. Value/Formula 

(refer to Section 
 7.4.1 - AADTT) 

Do not provide (this 
is 100%) 

Monthly 
Adjustment  

WIM # Class site # 1. Cluster Data 
2. F/NF State Avg. 

Do not provide 
(same as mainline) 

Hourly 
Adjustment  

WIM # Class site # 1. Short Term Data 
2. Cluster 
3. F/NF State Avg. 

1. Short term data 
2. Same as 

mainline 
Vehicle 
(Truck) Class 
Distribution  

WIM # Class site # 1. Short Term Data 
2. Cluster Data 
3. F/NF State Avg. 

1. Short term data 
2. Same as 

mainline 
Single, 
Tandem, 
Tridem, & 
Quad Axle 
Distribution  

WIM # 1. Cluster Data 
2. F/NF State Avg. 

1. Cluster Data 
2. F/NF State Avg. 

Do not provide 
(same as mainline) 

ESAL Estimated per CADT Estimated per CADT Estimated per CADT Estimated per CADT 

NOTE: [ШŔƚШљ[ƖĲĲƽċǃњШċŰĬШ [ШŔƚШљ ŸŰ-Freeway. If ramp is F to F, use mainline TAR information. 
  

https://www.michigan.gov/MDOT/Programs/Planning/Asset-mgt/Traffic-monitoring-program
https://www.michigan.gov/MDOT/Programs/Planning/Asset-mgt/Traffic-monitoring-program
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7.3 - Traffic Cluster Method  

Traffic clustering is a fairly common practice in traffic modeling. A cluster is a group of WIM or 
classification sites that are very similar for a particular ME input. The ME input for a cluster is the 
average from the group of PTR sites in the cluster. Different clusters can be used for different 
inputs. For example, a set of sites that are clustered for one input may not be clustered together for 
other inputs. Specifics about the roadway location in question are compared with typical roadway 
details within each cluster. The cluster grouping that the roadway location is most similar to is the 
cluster that should be used. The Statewide Transportation Planning Division will identify whether 
clusters are an appropriate use for a project. 
 
The MDOT research report SPR-1678, defined potential clusters for Michigan ME software input. 
This report provided cluster inputs for truck traffic Vehicle Class Distribution, Hourly Adjustment, 
Monthly Adjustment, and Single, Tandem, Tridem, and Quad Axle Distributions. Cluster selection is 
based on the project site characteristics for each one of these inputs. The following roadway/traffic 
characteristics per their listed value categories are used to group the WIM sites and establish the 
clusters: 
¶ Vehicle Class 9% (percentage relative to that of only truck classes, which are class 4 to 13) 

o Less than 45% 
o 45% to 70% 
o More than 70% 

¶ Rural/Urban designation (per Adjusted Census Urban Boundary Codes) 
o Urban 
o Rural 

¶ Corridors of Highest Significance (COHS) designation 
o National 
o Regional 
o Statewide 

¶ Number of lanes (per direction for divided routes and all through lanes for undivided routes, 
not including continuous left turn lanes) 

o 2 
o 3 
o 4 or more 

 
Subsequently, the cluster groups for each ME input are established per the optimal combinations 
of roadway/traffic characteristics shown in Table 7-3 below. The optimal combination was 
determined by the characteristics that provided the most dissimilar cluster groups and had at least 
1 WIM site available per each cluster group. 
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Table 7-3. ME Input Optimal Characteristics for Clusters  

ME Input Characteristic  - 1 Characteristic  - 2 
Truck Traffic Class Distribution Vehicle Class 9% Rural/Urban designation 
Hourly Adjustment Vehicle Class 9% Rural/Urban designation 
Monthly Adjustment Vehicle Class 9% Rural/Urban designation 
Single Axle Distribution COHS Rural/Urban designation 
Tandem Axle Distribution Number of lanes Rural/Urban designation 
Tridem Axle Distribution COHS Rural/Urban designation 
Quad Axle Distribution COHS Rural/Urban designation 

 
The location characteristic values for Vehicle Class 9%, Rural/Urban, COHS, and number of lanes 
are from MDOT database information. To consolidate this data per location, a ƚƓƖĲċĬƚőĲĲƣЯШћxĲƻĲũШ
Ξ7Ш~EШfŰƓƨƣШ?ċƣċЮǂũƚǂќШƽċƚШĬĲƻĲũŸƓĲĬЮ Spreadsheet locations are identified by their PR number 
and milepoints. Note that the cluster selection process is contingent upon all roadway 
characteristic values being available. If a characteristic is unavailable, then freeway or non-freeway 
statewide averages should be recommended. The spreadsheet is maintained by the Pavement 
Management Section. 
 
To quickly determine the cluster group and ME inputs, a spreadsheetЯШћLevel 2B ME InputsЮǂũƚǂќ was 
developed. The spreadsheet incorporates the cluster groups so that when the user selects the 
roadway characteristic categories, it will identify the appropriate cluster and ME inputs. The 
spreadsheet is maintained by the Pavement Management Section.  
 
Location characteristic values for cluster identification will be performed by Statewide 
Transportation Planning and reported in the TAR memo. The designer will use this information to 
determine the cluster and associated ME inputs. The process for determining the cluster and 
associated ME inputs ƨƚŔŰŊШƣőĲШћLevel 2B ME Inputs.xlsxќ spreadsheet is as follows: 

1. For the roadway segment of interest, identify and obtain: 
a. Vehicle class 9%, rural or urban designation, COHS designation, and number of 

lanes 
i. NOTE: ÑőŔƚЮŔŰŉŸƖůċƣŔŸŰЮĦċŰЮĤĲЮŸĤƣċŔŰĲĬЮƨƚŔŰŊЮƣőĲЮѡxĲƻĲũЮΥ7Ю~EЮfŰƓƨƣЮ
?ċƣċдǂũƚǂѢЮƚƓƖĲċĬƚőĲĲƣд Alternatively, the percentage of vehicle class 9 can 
be estimated by using short-term data from the TMP database. 

2. Open up the ћLevel 2B ME Inputs.xlsxќШƚƓƖĲċĬƚőĲĲƣ 
3. Select the first tab 

a. Select the appropriate category for each roadway/traffic characteristic, starting in 
cell B2. 

4. Cluster ME input data will be shown in the tables below, (still in the first tab). 
5. Copy the necessary ME inputs from the spreadsheet table(s) and paste into the 

corresponding ME table(s). 
 
Refer to Appendix B - Traffic Inputs for inputs of the cluster groups. 
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7.4 - Traffic Tab Input s 

Traffic inputs are accessed by selecting the Traffic tab under the project folder of the Explorer 
menu. This tab can also be accessed by selecting the tire shown in the Pavement Structure display 
area of the main Project tab. 

 
Figure 7-1. Traffic Tab Access Locations 

Traffic tab areas (drop-down headings and tables): 
¶ AADTT 
¶ Traffic Capacity 
¶ Axle Configuration 
¶ Lateral Wander 
¶ Wheelbase 

¶ Vehicle Class Distribution and Growth 
¶ Monthly Adjustment 
¶ Axles Per Truck 
¶ Hourly Adjustment (concrete designs only) 

 
Figure 7-2. Traffic Tab Areas (Headings and Tables) 
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Before starting  to enter information or editing inputs of the Traffic tab, use the TAR memo (refer to 
Section 7.2 - Obtaining Traffic Inputs (Traffic Request Procedure)) to identify the recommended 
inputs. If a PTR site or freeway/non-freeway statewide average is identified for either input, import 
the appropriate XML file. Do this by right-clicking the Traffic tab in the Explorer menu. An option list 
will appear. ÉĲũĲĦƣШƣőĲШŸƓƣŔŸŰШћfůƓŸƖƣШXML [ŔũĲќЮ Based on the identified option, use the designated 
folder location (identified in Chapter 3 - Design Process) to locate the appropriate XML file. After 
opening this file, the inputs will be populated with the associated data. After importing the 
appropriate XML file, information identified in the TAR memo or by the designer can be manually 
entered (e.g., Two-way AADTT, Number of lanes, Lane Width, etc.). It is very important to first 
import  a Traffic tab XML file before making manual changes because th e import will overwrite 
all previously entered information . Note that a Traffic tab XML file import is independent from an 
Axle Load Distribution tab import and they do not affect each other (refer to Section 7.5 - Axle Load 
Distribution Tabs). 
 

 
Figure 7-3. Import PTR or Freeway/Non -Freeway Statewide Values into Traffic Tab  

 
Alternatively, if only cluster or short-term data is referenced in the TAR, then copy and paste this 
information into the corresponding tables in Pavement ME. The import function is not needed, nor 
is there concern about order of operations when adding the data to Pavement ME. 
 
7.4.1 - AADTT 

Two-way AADTT 
Enter the average annual daily truck traffic (AADTT) of the project base year in both directions of 
travel. Trucks are represented by FHWA Vehicle Classes 4 through 13. AADTT is also known as 
commercial average daily traffic (CADT). In some unique situations, one-way AADTT may be 
appropriate for this input. For example, ramp designs require one-way AADTT because ramps do 
not have dual directions. The distress outputs are sensitive to this input. This input will be provided 
in the TAR memo. 
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Number of lanes  
Enter the proposed number of mainline through lanes within the project limits having the fewest 
number of lanes. If the location is a divided boulevard, then use the direction having the fewest 
number of mainline through lanes. Lanes that are not mainline through lanes should not be 
included in the number of lanes. This includes turn lanes, weave/merge lanes, etc. This input 
should be identified by the designer. 
 
Percent trucks in design direction  
Enter the percentage of trucks (from the entire two-way AADTT count) that is expected to travel in 
the design direction. The design direction is the direction expected to carry the most load, (typically 
this is the direction with the fewest number of lanes). Note that although this value is close to 50 
percent, it is not always, especially in cases where truck traffic does not use the same route for the 
outbound and return trips. When one-way AADTT is provided, this input should be 100%. 
 
If a PTR is representative of the project location, then data from that PTR should be used for this 
input. If a PTR is not available, then data from short term counts should be used, (if available). If 
actual data is not available, then use 51%, (unless one-way AADTT is utilized, then use 100%). This 
input will be provided in the TAR memo. 
 
The third choice value of 51% was derived from the average of all WIM data. It was found that 
directional distribution is relatively consistent amongst the WIM sites. 
 
Percent trucks in design lane  
Enter the percentage of trucks in the design direction expected to use the design lane (typically the 
outer rightmost mainline lane). Refer to ћÂĲƖĦĲŰƣШƣƖƨĦťƚШŔŰШĬĲƚŔŊŰШĬŔƖĲĦƣŔŸŰќШċĤŸƻĲШŉŸƖШĬĲƚŔŊŰШ
direction information. The design lane is a mainline through lane. Lanes that are not mainline 
through lanes should not be included in the number of lanes. This includes turn lanes, 
weave/merge lanes, etc. 
 
The input value is 100 if there is only one lane in the design direction. For segments with more than 
one lane in the design direction, the input value should come from a PTR. If a PTR is not available, 
data from short term counts should be used, (if available). If actual data is not available, utilize the 
values or formulas listed in Table 7-4. 
 

Table 7-4. Percent  Trucks in Design Lane Input for Segments 
Without PTR or Short-Term Counts 

AADT 
(all vehicles)  

2 Lanes 
(per design direction)  

ӄШ3 Lanes 
(per design direction)  

0 - 25,000 96% 83% 
25,001 - 50,000 92% 77% 
> 50,000 % = 98 - 0.000152*(AADT) % = 86 - 0.000247*(AADT) 
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Note that the formulas shown in Table 7-4 are based on average annual daily traffic (AADT) and PTR 
data. The formulas are based on all vehicles, rather than truck vehicles only because it was 
determined that the total number of vehicles had a greater influence and better predictive quality 
for truck lane distribution. This input will be provided in the TAR memo. 
 
The values and formulas established in the table above were derived from averages of Michigan 
WIM data from March and June of 2013. It should be noted that some WIM sites were considered 
outliers and were eliminated if geometric changes or other unique conditions occurred that caused 
traffic volumes and patterns to fluctuate. It was found that in general, there is more variation when 
there are more lanes, but this may be due to fewer WIM sites on three and four lane roadways. 
Also, at lower traffic levels, the values from the formulas do not vary greatly. This input does not 
significantly impact distress outputs, and it was determined that the formulas are adequately 
representative of most roadways in Michigan. 
 
Operational speed (mph)  
Enter the lowest posted truck speed limit for the length of the roadway in miles per hour (MPH), but 
no less than 25 MPH. Although Pavement ME allows a minimum speed input of 10 MPH, the 
warning message begins at 25 MPH (and lower), and the lowest speed used for MDOT calibration 
was 25 MPH. Posted non-commercial (not truck) speed limits are listed in the MDOT Road Asset 
Inventory (RAI) database file, which can be accessed via the MDOT GIS Open Data webpage, 
(https://GIS-MDOT.Opendata.Arcgis.com/). Speed limits in this file will match the truck speed 
limit, unless the speed is 65 MPH or greater. In these cases, use 65 MPH. This input should be no 
more than the maximum truck speed limit in Michigan, 65 miles per hour. For ramps that are not 
freeway to freeway, use 30 MPH unless a warning sign speed limit can be determined. If so, use this 
speed. For ramps that are freeway to freeway, use the lower truck speed limit of the two freeways, 
unless a warning sign speed limit can be determined. If so, use this speed. 
 
Operational speed reflects the time traffic is moving and does not incorporate stopped time. 
Currently, it is not clear how to incorporate congestion into operational speed. For example, the 
operational speed may be 60 miles per hour for most of the day, but at peak hour, the speed may 
be 30 miles per hour. Consideration was given to lowering the operational speed if the roadway has 
a low level of service, but data could not be found to determine this speed. Ultimately, it was 
determined that congested situations would be reflected with lower growth rates, so lowering the 
operational speed is not necessary. However, there may be special scenarios that require reduced 
speed, such as roundabouts or routes with several stop conditions (i.e. signals). If so, these special 
scenarios can be submitted to the Pavement Management Section for their recommendation. 
 
  

https://gis-mdot.opendata.arcgis.com/
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7.4.2 - Traffic Capacity  

Traffic Capacity Cap  
This input allows enforcement of a cap on estimated future traffic volumes, based on Highway 
Capacity Manual (HCM) limits, so that the capacity is not exceeded. The two options include 
љenforcedњ or љnot enforced.њ The ME software ĬĲŉċƨũƣШŸƓƣŔŸŰШŔƚШћŰŸƣШĲŰŉŸƖĦĲĬќЮ Use the default 
option by leaving the ћEnforce highway capacity limitsќ ĦőĲĦťĤŸǂШƨŰƚĲũĲĦƣĲĬЯШƚŸШƣőċƣШћŰŸƣШĲŰŉŸƖĦĲĬќШ
is used. Further data entry is not needed because љenforcedњ is not used. ÑőĲШћEŰŉŸƖĦĲШőŔŊőƽċǃШ
ĦċƓċĦŔƣǃШũŔůŔƣƚќШĦőĲĦťĤŸǂШŔƚШŉŸƨŰĬШŔŰШƣőĲШÑƖċŉŉŔĦШ9ċƓċĦŔƣǃШĤŸǂШƣőċƣШċƓƓĲċƖƚШƽőĲŰШƣőĲШĬƖŸƓ-down 
arrow is clicked. 
 
Selecting љenforcedњ allows the user to enforce a cap on estimated traffic volumes used in the 
design/analysis so that the expected highway capacity is not exceeded. If љenforcedњ was selected, 
then a user-specified capacity limit would need to be identified. Alternatively, the capacity limit can 
be calculated in the ME software if the user enters annual average daily traffic excluding trucks, 
non-truck linear traffic growth rate, highway facility type, traffic signal, highway terrain type, and 
rural/urban highway environment. 
 
Enforcing the traffic capacity is not used because it was determined that if there are capacity 
concerns, they would be addressed in other areas. For example, if a roadway is already near 
capacity (highly developed), that would probably lead to a lower traffic growth rate. Thus, a 
capacity issue would be reflected in the growth rate to some extent. Also, for some Michigan road 
segments, it was found that actual traffic volumes were greater than the calculated capacity 
(based on HCM equations). 
 
7.4.3 - Axle Configuration  

Average axle width (ft) 
Enter the distance between two outside edges of an axle. Use the software default value of 8.5 ft. 
 

 
Figure 7-4. Average Axle Width Example 

 
Dual tire spacing (in.)  
Enter the distance between the centers of a dual tire. Use the ME software default value of 12 in. 
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Tire pressure (psi) 
Enter the hot inflation pressure of the tires. It is assumed to be 10% above cold inflation pressure. 
Use the ME software default value of 120 psi. 
 
Tandem axle spacing (in.) 
Enter the center-to-center longitudinal spacing between two consecutive axles in a tandem 
configuration. Use the ME software default value of 51.6 in. 
 
MDOT has previously assessed this value at 4.3 ft (51.6 in), which agrees with the default value. 
 
Tridem axle spacing (in.) 
Enter the center-to-center longitudinal spacing between two consecutive axles in a tridem 
configuration. Use the ME software default value of 49.2 in. 
 
Quad axle spacing (in.) 
Enter the center-to-center distance between two consecutive axles in a quad configuration. Use 
the ME software default value of 49.2 in. 
 
7.4.4 - Lateral Wander  

Mean wheel location (in.)  
Enter the distance from the outer edge of the wheel to the edge of the travel lane pavement 
marking, (not the longitudinal joint in widened lane situations). Use the ME software default value 
of 18 in. 
 
There is limited data to support a different value from the default value. Research revealed only 3 
locations in Michigan with data related to this input. This dataset is not large enough to be 
statistically representative of the Michigan road network. 
 
Traffic wander standard deviation (in.)  
Enter the standard deviation from the mean wheel location. The standard deviation is used to 
estimate the number of axle load repetitions over a single point. Use the ME software default value 
of 10 in. 
 
Similar to the Mean Wheel Location input, there is limited data to support changing the default 
value. 
 
Design lane width (ft)  
This is the width between longitudinal pavement markings. The softwċƖĲШċũũŸƽƚШŔŰƓƨƣШŸŉШΝΜќШƣŸШΝΣќШ
ŉŸƖШƖŔŊŔĬШĬĲƚŔŊŰƚШċŰĬШΝΞќШŉŸƖШŉũĲǂŔĤũĲШĬĲƚŔŊŰƚ, but since this is not a sensitive input, designers should 
use ΝΞќ for all designs (regardless of actual width). 
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This input does not indicate widened slabs. ÖƚĲШƣőĲШћìŔĬĲŰĲĬШƚũċĤќШŔŰƓƨƣШŔŰШsÂ9ÂШ?ĲƚŔŊŰШÂƖŸƓĲƖƣŔĲƚШ
(refer to Section 10.2 - JPCP Design Properties Tab Inputs) to indicate a widened slab. 
 
7.4.5 - Wheelbase  

Wheelbase is the distance between the front and rear axles of the tractor only. There are three 
categories of wheelbase: short, medium, and long. 
 
Average spacing of short axles (ft) 
Enter the average longitudinal spacing of short axles. Use the ME software default value of 12 ft. 
 
Average spacing of medium axles (ft) 
Enter the average longitudinal spacing of medium axles. Use the ME software default value of 15 ft. 
 
Average spacing of long axles (ft) 
Enter the average longitudinal spacing of long axles. Use the ME software default value of 18 ft. 
 
Percent trucks with short axles  
Enter the percentage of Class 8 through 13 trucks with short axles. Use the ME software default 
value of 17 percent. 
 
Percent trucks with medium axles  
Enter the percentage of Class 8 through 13 trucks with medium axles. Use the ME software default 
value of 22 percent. 
 
Percent trucks with long axles  
Enter the percentage of Class 8 through 13 trucks with long axles. Use the ME software default 
value of 61 percent. 
 
7.4.6 - Vehicle Class Distribution and Growth  

Distribution (%)  
For this column, enter the percentage of each commercial vehicle class. Commercial traffic is 
defined by FHWA vehicle classifications 4 through 13. The percentage of each commercial vehicle 
class is based on the total commercial traffic (AADTT), not the total of all traffic (AADT). For 
example, the percentage shown for vehicle Class 4 is derived from the following equation: 
 

Class 4 % = (average daily Class 4 traffic volume) / (avg. daily Class 4 to 13 total volume) 
 
At the bottom of the Distribution (%) column, the percentage total will be indicated. This total must 
equal 100 after all percentages are input. 
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If a PTR is representative of the project location, then data from the appropriate PTR should be 
used to populate the column. If a PTR is not available, then data from short term counts should be 
used. If a short term count is not available, then a representative cluster (Appendix B.1) should be 
selected using the required roadway characteristics, (if available). If some cluster roadway 
characteristics are not available, then Michigan freeway or non-freeway statewide averages 
(Appendix B.1) should be used (per the roadway type). The TAR memo will indicate which option to 
use and/or the actual distribution. 
 
Growth Rate (%) 
For this column, enter the expected annual growth rate, as a percentage, for each of the FHWA 
vehicle classes, 4 through 13. While the ME software will accept different growth rates for different 
truck classifications, only one value should be used for all classes. This input is obtained from the 
TAR memo. 
 
Growth rates are estimated by Statewide Transportation Planning using economic and historic 
information to populate growth models. 
 
Growth Function  
For this column, select compound for the traffic growth function. This is used to compute the 
growth or decay in truck traffic over time (forecasting truck traffic). All options include: 
¶ None: This option sets traffic volume to remain the same throughout the design life. Do not 

select this option. 
¶ Linear: This option allows traffic volume to increase by constant percentage of the base 

year traffic across each truck class growth to happen at the defined rate. Do not select this 
option. 

¶ Compound: This option allows traffic volume to increase by constant percentage of the 
preceding year traffic across each truck class. Select this option. 

 
Currently, compound growth is used with growth rates. There is a potential issue if the rate is 
predicted to change over the design life, but there is no direct way to address this in the ME 
software. 
 
7.4.7 - Monthly Adjustment  

Monthly Adjustment Table 
In this table, for each vehicle class, enter the ratio of its average for that month compared to all 
other months. The sum of the monthly values for each vehicle class column must equal 12. 
Therefore, if each month were equally distributed for a particular vehicle class, then each cell in 
that class column would have an entry of 1 (to equal 12). However, typically, summer months are 
higher than winter months so summer months will be slightly above 1 whereas winter months will 
be slightly below 1. 
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If a PTR is representative of the project location, then data from the appropriate PTR should be 
used to populate the table. If a PTR is not available, then a representative cluster (Appendix B.2) 
should be selected using the required roadway characteristics, (if available). If some cluster 
roadway characteristics are not available, then Michigan freeway or non-freeway statewide 
averages (Appendix B.2) should be used (per the roadway type). The TAR memo will indicate which 
option to use and/or the actual distribution. 
 
7.4.8 - Axles per Truck 

Axles per Truck Table 
In this table, enter the average number of axles for each FHWA truck class, (4 through 13) for each 
axle type (single, tandem, tridem, and quad). Use the Michigan statewide averages (refer to 
Appendix B.3) to populate this table. 
 
7.4.9 - Hourly Adjustment  

Hourly Adjustment T able 
This table is only shown and used in concrete pavement designs. Enter the distribution of truck 
traffic for each hour of the day. Each value represents the percentage of the overall truck traffic that 
occurs in that hour. The total of all hourly values must equal 100. Hourly adjustments are also 
known as hourly distribution factors (HDF). 
 
If a PTR is representative of the project location, then data from the appropriate PTR should be 
used to populate this table. If a PTR is not available, then data from short term counts should be 
used. If a short term count is not available, then a representative cluster (Appendix B.4) should be 
selected using the required roadway characteristics, (if available). If some cluster roadway 
characteristics are not available, then Michigan freeway or non-freeway statewide averages 
(Appendix B.4) should be used (per the roadway type). The TAR memo will indicate which option to 
use and/or the actual distribution. 
 

7.5 - Axle Load Distribution Tabs  

Axle distribution  (also known as axle load spectra) tables are accessed by selecting the appropriate 
tab under the Traffic tab of the Explorer menu. 
 

 
Figure 7-5. Axle Load Distribution Tabs Access Location  
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Axle distribution tabs include the following: 
¶ Single Axle Load Distribution tab (3,000 lb to 41,000 lb bins at 1,000 lb intervals) 
¶ Tandem Axle Load Distribution tab (6,000 lb to 82,000 lb bins at 2,000 lb intervals) 
¶ Tridem Axle Load Distribution tab (12,000 lb to 102,000 lb bins at 3,000 lb intervals) 
¶ Quad Axle Load Distribution tab (12,000 lb to 102,000 lb bins at 3,000 lb intervals) 

 
Each table defines the percentage of the total axle applications of an axle type (single, tandem, 
tridem, and quad) within each load interval (3,000, 4,000, etc.) per FHWA vehicle class (Classes 4 
through 13) for each month of the year. The load interval weights are grouped into equally 
segmented categories, or "bins". For example, the Single Axle table groups up to 2,999 pounds in 
the 3,000 bin, followed by 3,000 to 3,999 pounds in the 4,000 bin, and so on. Each cell represents 
the percentage of the overall traffic for that vehicle class and month that falls into that weight bin. 
The sum of all cells in a month-class row should sum to 100. Below is an example of the Single Axle 
Load Distribution tab: 
 

 
Figure 7-6. Axle Load Distribution Tab Areas (Single Axle Distribution tab shown)  

 
  
































































































































































































