Michigan DOT User Guide
for Mechanistic -Empirical
Pavement Design

March 2026 Edition

@®*VIDOT

Michigan Department of Transportation

CONSTRUCTON FIELD SERVICES
DIVISION




Engineering Preamble

This manual provides guidance to administrative, engineering, and technical statEngineering
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 sigpecific
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 thd 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 materialsAs 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, whilemaintaining the safety, health, and welfare of
the public. It is expected when making significanbr 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 allowedlt 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:
Hold paramount the safety, health, and welfare of the public.

Perform Services only in areas of their competence.

Issue public statement only in an objective and truthful manner.
Act for each employer or client as faithful agents or trustees.
Avoid deceptive acts.

o g M w DN

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
g6 W~RASGRNcUOW?2Ge!l qUUqWYnwWNI ¢ Ut GYl q¢ qRYUKt Wei~? 8N
coordinator at Michigan.gov/MDOTFADA
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https://www.michigan.gov/MDOT-ADA

FOREWORD

This manual has been prepared to outline how the Michigan Department of Transportation (MDOT)

designs the pavement crosssection according to the MechanisticEmpirical Pavement Design

Guide (MEPDG) from the American Association of State Highway and Transportation Officials

(AASHTON 6 Rt WG ¢ Uz ¢ G WGl Y2RT 3t WNea RT ¢ URAJWYRNHaentftMER AR U 1D LU
Design, version2.6to arrive at a pavement crosssection that can be utilized on MDOT pavement

projects.

Inquiries concerningthe information presented in this manual may be directed to the individuals
listed in Section1.6 - Contacts.

N WWadcUecaWrec UWAHPW YsUGYeTl T Wnl YaWwW~?8Nkt Ws IJAY Raglla
Michigan.gov/MDOT

Select these headings from the navigation batdp of the page), in the following order:

Business

U

Construction

U

Pavement Operations

Under the Pavement Operations- Resources, Guides 8Vlanuals area, ®lect the link
mdechanistic-Empirical (ME) Pavement Desigs

Under the MechanisticEmpirical (ME) Pavement DesignManuals & Software Resources,
FDOVAqWad DWi RO We~2 8 NWOt I W] e RT WWnY! W~UAEE¢c URY q

To download the manual directly, using the following link:

https://www.Michigan.gov/MDOT~
[Media/Project/Websites/MDOT/Business/Construction/PavementOperations/ME-
PavementDesign/User-Guide-for-ME-PavementDesign.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 methodor designing a @mvement cross-

section.N 6 Rt W~E WG Va6 YT WHe ULWA I Wn YMethanistiR-EmpiricaERave@ent WG H{ Rt
Design Guide, A Manual of Practicand the accompanying software Pavement ME Desigiihe

Michigan Department of Transportation (MDOTQurrently usesthe ME design method as its

standard for pavement cross-section design for new and reconstuct pavement projects. This

replaces the previously accepted design method, Ec N§ bt O] 2 RT IJIO[ YI 10?2 3t RNDUKY N
Structures, 1993 (AASHTO93} Information related to the AASHTO93 method can be found in

Appendix A- DARWin Inputs (AASHTO 1993 Methoai) this User Guide.

This User Guide is intended to help pavement designers use the Pavement ME Design sofenta
design pavement crosssections forMDOT 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 resultkis
user guide is based onversion 2.6 of the Pavement ME Design software.

Note that pavement designs may be subjected tdhe Life Cycle Cost Analysis (LCCA) method, as
outlined by the MDOTPavement Selection Manual These designs will be conducted by thtADOT
Pavement Management Sectiorof the Construction Field ServicesDivision. Refer tothis manual
for further details onwhen LCCA is required by MDOT.

1.2 - Background

TheAASHTO93®avement design methodis primarily based on the AASHO Road Tesbnducted
from 1958to 1960 (the r/Bswas added to AASHTON 1973).1n the AASHORoad Test, many different
cross-sections were builtwithin controlled -traffic roadway test loops. Precisely loaded tucks were
driven on the loops and the peformance of the different crosssections was monitored over time.
This data was used to developredictive regression equations formodeling of pavement
performance. This approach is considered an empirical method, as it is primarilgased on
observed responses

In contrast, the mechanistic-empirical (ME)method applies the theories of mechanics to estimate
the pavement fesponse to applied truck trafficloads in the form of stresses and strainsDamage
is estimated from these stresses and strainaising fatigue-type modelsand is accumulated over

q 6 1JWGe 2 130 13U qRhestilictital lRIpahsl tamidakh#ge parameters arethen converted to
typical pavement distresses by way of transfer functionsThese transfer functions(i.e., regression

models) are based on and calibratedo observed pavement distress informationobtained fromin-

service pavements (representingthe empirical portion of ME). Pavement test sectiondata from the
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establish the global (.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):

f NI eHAt Wagl ¢nnRAEW2Yde It W6 ¢ 2 1JWR Ulki$ ndtadcambhitR DURN RHE ¢
AW 3t RDURUNWA Y WY2 131 WP MLWGA RGO G RYétthe ldateefdrg theti 130 q W R

Ec8WAYeT WNWt qWUIURYGGE + 13T Wk helievdd thaidné ¢ U LN HOY LG
extrapolation needed to design for modern traffic levelfias resulted in overly conservative
thicknesses.

1 Need for improved rehabilitation design proceduresRehabilitation was not part of the

AASHO Road TestEmpirical design procedures for rehab were added in later editions of
EcNgkt W It RNDUWNe RT IO

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

1 The AASHO Road Test involved only one subgrade typlere are many different subgrades
around the country.

1 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.

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

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

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

1 Drainage features were not included as part of the AASHO Roa&dst,so its effects are not
included.

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

1 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 TestHowever, many distress types are not related to thickness (thermal cracking,
faulting, etc.).

1 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 propertiegdditional
design features (joint spacing, etc.) and considesnon-structural failure mechanisms, it is
anticipated to more effectively design pavementssuch that early pavement failuresare reduced
and pavementservicelife is increased(1). In addition, several other benefits of mechanistie
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empirical design were listed in the 1986 editionof Ec N§ Bt 0] 2 RT 1JKO[ Y1 10? IJt RNUIOY n
Structures (2):
9 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 oveperformance 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.

= =4 =4 =4 -4 =4

An additional benefit of ME design is its modularity and ability to be adapted to new understandings

of pavement response and failure mechanismsAs new and improved models are developed and

20 WNERUVT WeHARNGqec URWDAWS6 ! WHEUWARPWET T U7 AWY ! WwGl
The major differences between ME and AASHTO 198& listedin Table %1.

Table 1-1. Differences Between ME and AASHTO93

Category AASHTO 1993 Mechanistic -Empirical
Basis Empirical observation from the Theories of mechanics(including
1958-1960AASHO Road Test empirical models)

LTPP test sectionsspread
throughout the US/Canada
(hundreds of roadway sections)
Integrated coefficients that can be
changed to represent specific site

AASHO Road TestOttawa, lllinois

Original Calibration (6 roadway sections)

Local Calibration General input adjustments e )
conditions or local experiences,
ensuring more accurate outcomes

Traffic . .

L Equivalent single axle load Axle load spectra

Characterization a g P

Materials Inputs Very few Many
Integral - weather data from 1000+

Climatic Effects Very limited- can changesome US/Canadian weather stations

inputs based on season and/or MERRA (combination of field
and satellite-based observations)

Performan . - . .

eriormance Present Serviceability Index Various pavement distresses, IRI
Parameter
Output Thickness Performance prediction (distresses

and reliability)

In 1998, a National Cooperative Highway Research PrografdCHRPYesearch project was
initiated to pull together existing mechanistic pavement models under one design methodology
and software package.This project, known as NCHRP-B7A, produced the mechanistic-empirical
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pavement design guide, or MEPDQhe software that was produced to go along with the design
method also became known as MEPDQ@t was considered a researchgrade software until AASHTO
took over ownership and began selling it commercially in 2011 after the user interface was
redesigned.Initially, it was called DARWIRME, but in 2013 it was renamed Pavement ME Design.

1.3 - Michigan ME Research

MDOT has been evaluating the ME design method and sponsoring vfated research since the
first version of the software was released in 2004 he first research project initiated todirectly
addressthe new ME design procedureonducted a sensitivity analysis and validation of the
models. This projectassessedthe sensitivity of distress predictionsto input variations fornew and
reconstructed asphalt and concrete designs.The inputs that were considered sensitivare in bold
text in input tables throughout this user guide.The validity of the predictive models for Michigan
use was also checkedby comparing ME predictions tahe observed performanceof various
Michiganasphalt and concretesections. Accordingly, ME was found to produce reasonable
results, but due tosome over- and under-predictions, local calibration was recommended. For
further information, refer tothe final report, Evaluation of the 37A Design Process for New and
Rehabilitated JPCP and HMA Pavemen(Report RC1516), 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 sponsoredt had been reported that the ME
design procedure for rigid pavements was sensitive to CTH addition, MDOT did not have any test
data for CTEMost 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 aggrgate types.The concrete was batched and delivered by the same
concrete batch plant. The five aggregate types werdimestone, 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 reportQuantifying Coefficient of Thermal Expansion Values of Typical Hydraulic
Cement Concrete Paving MixturegReport RG1503) was published in January 2008.

70Rcet DW~EWARSGcUNUt W6 WWal ¢cnnRAWRUGe gt Wt RDNDURNR#HCE Uq
other truck configuration inputs, a trafficspecific research project was initiated. The sensitivity of
the various trdfic inputs was investigated.Data from weighin-motion (WIM) and classification
permanent traffic recorders (PTR) was utilized to develop statewide average inputs as well as to
Hiat qlJl Waqd WA NhsimilalbRdbamtdriiicsl TV de@tmibs significance, ypical
designs were used to inestigate the impact of time to failure using statewide and cluster inputs.
The final reportCharacterization of Truck Traffic in Michigan for the New Mechanistic Empirical
Pavement Design GuidéReport RC1537) was published in December 2009To account for
updated traffic, cluster methods, and split statewide averages into freeway and nofreeway, this
report was superseded by the reportypdated Analysis of Michigan Traffic Inputs for PavemeE
Design(Report SPR1678), published in August 2018.
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Since local calibration was recommended by the initial sensitivity study (RQ@516), a calibration
project was sponsored.Two other separately approved research projects were rolled in to make
this athree-part project:

1 Part 1:materials testing of typical Michigan asphalt mixegReport RG1593)

1 Part 2:sensitivity of rehabilitation designs(Report RC1594)

1 Part 3:local calibration to Michigan conditions (Report RG1595)

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 typicalSuperpaveperformance
grades (PG) used in Michigan were collected and binder shear modulus (|G*|) was testddix creep
compliance was estimated from the dynamic modulus master curveThe 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 propertiesA software package,
DynaMOD was developed tstore the test results andconvert 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 DgMOD
software. The final reportPreparation for Implementation of the MechanistieEmpirical Pavement
Design Guide in Michigan, Part 1: HMA Mixture Characterizati(RReport RG1593) 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 RG1516, a sensitivity analysis was conducted on the inputs specific, or unia
to rehabilitation designs. Also, the distress predictions from ME were compared to observed
distresses for 40+ inservice rehabilitation projects. The inputs deemed as sensitive are in bold in
the input tables in this user guide The final reportPreparation for Implementation of the
Mechanistic-Empirical Pavement Design Guide in Michigan, Part 2: Evaluation of Rehabilitation
Fixes(Report RG1594) was published in August 2014.

Local calibration of version 2.0of the ME models was conducted in Part Many inservice
pavements were utilized for this calibration including 20jointed plain concrete pavement (JPCP)
reconstruct projects, 108 asphalt reconstruct projects, and 41 rehabilitation projects from part 2.
The findings were detailed inhe report Preparation for Implementation of the Mechanistie
Empirical Pavement Design Guide in Michigan, Part 3: Local Calibration and Validation of the
PavementME Performance ModelgReport RG1595), published in December 2014. This initial
research project has subsequentlybeen superseded by two projects.With the update to version
2.3, softwarerecalibration was needed leading to thereport Recalibration of Mechanistic
Empirical Rigid Pavement Performance Models and Evaluation of Flexible Pavement Thermal
Cracking Model(Report SPR1668), published inNovember2017. Then, the update to version 2.6
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necessitated another recalibration, resulting inthe report Testing Protocol, Data Storage and
Recalibration for PavementME DesignReport PR 1723), published inSeptember 2023 This
latest project added nearly 190 projects so a total of 360 projects were used in this latest
calibration. These include46 JPCP reconstruct projects, 162 asphalt reconstruct projects (which
include asphalt pavement over crush and shaped existing asphalt analsphalt pavement over
rubblized existing concrete), andlL52 rehabilitation projects. These project segmentsare
geographicallyand climatically diverse, varied in traffic volumes, and include sufficient reference
and historical data necessary for a robust calibrationThis project also includedpavement and
unbound material sampling and testingfrom recently constructed road projects. Thetest results
were added to DynaMOD to expand the MDGQfiaterial input database. In addition, this work
provided recommended protocols for future sampling and testing

Due to the significant influence ofclimatic inputs on MEpavement design results, an MDOT
research project was initiated b review and improve theavailable climate data. Thisproject, titled
Improving of Michigan Climatic Files in Pavement ME DesigReport RG1626), was published in
October 2015.0Originally, the Pavement ME softwaréncluded 24 Michigan weather stationsper the
North American Regional Reanalysis (NARR) databasghich relies on ground-based
measurements. This project found that data from the Automated Surface Observation Systems
(ASOS) databaserovided sufficient data to supplement the existingweather station data. Using
the ASOS datathis project filled in missing datapoints corrected errors, and extended the data
range from 2006 to 2015ln addition, 15 weather stationswere added to the previously existing 24
stations. As a result, this project has improved the climate database and subsequently, the
accuracy of MDOT designsilt should be noted that he MDOTclimate data from this research
project continue to be used, despitethe Modern-Era Retrospective Analysis for Research and
Applications (MERRAdata being available within the latest versions of Pavement ME. While MERRA
has more equally spaced stations to choose frondue to it being a combination ¢ ground-based
and satellite-based data and more years of datéfrom 1979 to present year$, it has some
limitations. Theseinclude inaccuracies in datafor humidity, sunshine, and precipitationdue to
indirect measurement methods (because its data is not purely groundbased measurements)
Additionally, more years of data doesiot necessarily make the climate data more ideal since
Pavement ME references thelimate data at the starting year of data and may not extend into
present data (since most design timeframes are 20 years or lessMost of theMDOT climate data
begins in 1999, which better represerd 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 MEelated information. The
reports are Pavement Subgrade MR Design Values for Michigan's Seasonal Chan{fesport RC
1531) published July 2009 an@ackcalculation of Unbound Granular Layer ModuliReport RC
1548) published August 2011.
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1.4 - Pavement Fix (Design) Types

The followingMDOTpavementfix types will be designed with ME, and are therefore covered by this
User Guide:

1
T

New/reconstruct asphalt pavement
New/reconstruct jointed plain concrete pavement

The following pavementix types are not yetformally designed with ME but are included in this User
Guide for reference.The design guidelines for these pavement types are Appendix A- DARWin

Inputs (AASHTO 1993 Method)

1

=

Asphalt or concrete pavement with aggregatdift*
o * A minimum of 6inches of unbound aggregate base is placed over an existing
pavementprior 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 pavemer{tinbonded)

1.5- User Guide Layout

This user guide is separated into the following chapters:

1.
2.

10.
11.

12.
13.

Introduction

Software Operatiorn provides a basic understanding of the different areas and the functions
of the Pavement ME Design software

Design Process a high-level set of steps to gather information, create an ME design, and
arrive at a finished design

General Inputs values to be used for design type, pavement type, design lifetc.
Performance Critera and Reliability distress thresholds and reliabilities to wse for the
various design types

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

Traffic Inputs: values to be used for the traffic inputs, description of the traffic inputs
request process, and a description of cluster selection

Climate Inputs - method for choosing the weather station

Asphalt Pavement (New) Layer Inputvalues to be used for new asphalt layer

Concrete Pavement (New) Layer Inputs/alues to be used for new concrete layer
Base/Subbase Layer Inputsvalues to be used for bas€including crushed asphalt and
rubblized concrete bases)and subbase layes

Subgrade Layer Inputsvalues to be used for the subgrade layer

Existing Layer Inputs for Rehab Desigmalues to be used for any existing layers as part of a
rehabilitation design
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14. Assessing the Results/Modifying the Desigrdescription of the output, method for
determining if the design should be accepted, andhow to modifythe design when it is not
acceptable

15. Appendices: unique pavement thickness material/construction design differences large
input tables (axle load spectra, etc.), example designsand DARWiIrB.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 bya more detailed description of each input.

1.6 - Contacts

This user guide and oversight of the ME design method ugeMichigan, is overseen by the
Pavement ManagementSection at Construction Field ServicesDivision. The following
representatives can be contacted for further information to request access to ME software, or
access to internal shared foldersqtMDOT employees only)
9 Justin Schenkel, Pavement DesigrProgramEngineer(ME Software Administrator)
o Email Address:SchenkelJ@Michigan.gov
0 Phone Number:517-242-2788
1 Fawaz Kaseer, Pavement Design Engineer
o Email Address:KaseerF@Michigan.gov
0 Phone Number:517-599-1498
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Chapter 2 - Software Operation

2.1 - Software Download and Access

For MDOT users,ite Pavement ME Desigmsoftware is downloaded viathe State of Michigan
Microsoft Software Center list of applications.If the Pavement MBDesignsoftware is not shown in
Software Center, MDOT personnel should contact State of Michigan information technology
support services.

MDOT has a multuser licensefor Pavement ME Design with a maximum limit of %any users can

have the software on their computers, but we can have up to 9 users at any one time with
Pavement ME DesignoperN 6 13 W Ynas ¢l JW 13+ RT 3 wWyYOwWde #6 Wet I ki WH
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 softwarepens, and the user can proceed with

using it. Figure 21 shows an exanple 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 crosbatched user

.@f

License
Service

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.TheHelp Manualf ¢ UWA WY G U T WH! WHGRAt RUN WG IJWh ¢ 1JT (
HTML or PDF version of thidelp Manualis available. The user can select the version they want to

et DWAH! WA6¢ UNRUNWq6 1JWhH ¢ I GaleNtd SEdficn RIRA7G @tlptiNedéslbmd 1J LLU§ G q R
Folders).
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Each design type has a section in thelelp Manualthat describes all the screens/inputs necessary
for that design type.Both the HTML and the PDF versigrovide quick links to the different sections
using the Bookmarks pane along the left siddf the Bookmarks pane is not open ithe PDF, click
the ribbon icon along the left side of the help file screen as shown in Figure22

® Bookmarks x
® &

*

-—

L)

I
_l
8
1]

s

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 inputsRefer toSection 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 Figure32

B aasHrOWare
@ oarwin 301 Help
L3 pARWin 3.1

Pv' ME Design

g Readme
>

A Access
[32] Adobe Connect

@ Alarms & Clock

l Anoto

B ~as v

a Azure Information Protection Viewer

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

ﬂ AASHTOWare Pavermnent ME Design 2.6.2.2 (US) ®

__f

AASHTOWare

Pvi ) Pavemesp

ME Design

Database/Enterprise Login About
[] Gpen ME Design with database connection AASHTOWare® Pavement ME (Mechanistic-Empirical) Design
5= 2 ’ & 2013 American Association of State Highway and Transportation Officials
i License status: Standard
Password: Version 2.6.2 2+4140a7281

Instance:
[] Reset ME Design to default screen position

Cancel

Figure 2-4. Pavement ME DesignSplash Screen

N6 WWhx REDUOL DWW qéeqet k We UT W Yngscél W21+ RYULWE! W 6V
side).f nlWaqdé IWh x RAEWJUL Wt qc¢qgqet Kk WRUI RHECE qaBt22feddtdditRet 130t 13T K L
Pavement Management Sectionréfer to Section 1.6 - Contacts) for assistance.

xWe2RUNWaS6WWh §GUUW~EW?2 13t RNPUWs R WT ¢q¢c AHet DWHYUUWHGq
without access to the ME databaself access to the ME database is desired, check the box and

enter your Login and Password informationDesigns 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 pemtered pavement layers,

traffic data, and climate data. Currently, MDOT does not use the software database optiorPress
q6lWh8uk WAz qqYUWgqYWYGUWUWg6 W 3t RDUWRUqI n¢e¢ HIJIKO

96IHT RUNWS WWHY+WUOW+qWaqYWh AL DqW~EW? 13t RNDUWq YW In¢
windows/panes in the design interface back to their default positions.

2.4 - Database Access

MDOT is not currently using the database within Pavement MBowever, 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 tobe entered. To enter these settings, click the button to the right of the
hf Ut qc¢ @sshavilifl RMghre-5.

Open ME Design with database connection.
Login: |usemame

Password: |sseeesss

Instance: |teradevsvr.mdot state mi.us\tera_dev:1521 C]

P Database Configuration Q@@

Select Database Type
O SqlServer ® Oracle

Database User Name:

Database Password:

Server Name:

Oracle SID

Port Number:

Settings File Path:

Figure 2-5. Method for Entering Database Configuration Settings

~Cct W 2l DWbsl ¢HIUWWRY WHE YT JUWNYI Wh?2¢qcecHet DWN! Gk W
software administrator (refer to Section 1.6 - Contacts).

The buttons work as follows:
f Save SettingstoFile:E¢ 2 13t Waq 6 WWIUqJl T W JqgaqRERAigha Y We Wn RT 1J
recommended that the settings be savedThe user should choose to save them in a
location the user will remember should they need to be retrieved.

f Load SettingsfromFile: G0 Yst Wadé et I WagYW WUal RIJ21IIWa6 1JLW 1Jq
they are lost and need to be reentered.

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

1 Cancel: Returns to the Pavement ME Design splash screen

§UHUDWq6 W WaqaqRUNt WE¢2W0WHIPBUOUWIUqI IT Wwe U7 W6 dWet 131 W
have to enter the configuration screen again unless the settings chang&he ME software
administrator will inform users if this occurs.
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Additional software features are availablewhen connected to the database These database
specific features are denoted throughoutthe 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 actidfor
example, there are three ways to open a new project:
1. EJOUHqWa6IWh WUsk WHzqaqYUWN! YO W6 WW~1IUe W7 ¢ |
2. ARNDSqUABIRHAL WhAI YTWUHqt K WRUWqS8DWE+GaY!I I WAe¢ Uwe U

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. 2Ye HOWDWARIRHAY Wagdsdwac! 31 wWe OT Ul WagsWdWh Ac2130130qWIEql
2. Select the layer from the dropdown menu just above the Property Grid area
3. Single click the layer in the picture of the crossection

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 softwareRefer tothe Pavement ME
Design Help Manuafor a list of shortcut keys.

2.6 - Pavement ME Design Window

Once the software opens, the user is presented with the Pavement ME Design winddwhis

window iscomposed Y 'n WIT Rt q R U+ q WA Y $halin iA Bigtile RerR&EeddSectioA2lre + L
Screen Customizationfor information on how to customize theappearance of the Pavement ME
Design window.ThePavement ME Design windowncludes 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 areasare provided in the following subsections
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Figure 2-6. Pavement ME DesignWindow Zones

2.6.1 - Menu Bar

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

Figure 2-7. Menu Bar

1 Recent Files: This is a dropdown menu where the last four opened projects can be re
opened as shown inFigure 28 below.

C:WE Designs\39022_105128\39022_105128 JPCP.dapx
C:\ME Designs\39022_105128139022_105128 HMA. dgpx
C:WE Designs\82121_79672\82121_79672 JPCP.dgpx
C:WE Designs\82191_79672\82191_73672 HVA. dopx

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

1 New: Starts a new project.

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

1 Save: Saves the currently selected project (the one with the highlighted tablf. the project
has not been saved yet, the user will be prompted for a filenam&o not use special
characters in the filename, (i.e. semicolon).

1 Save All: Saves all the open projectslf 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).

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

9 Exit: Exits the program.The user will be promptel to save any unsaved projects.
1 Run: Begins an analysis of the currently selected project (the one with the highlighted tab).

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

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

1 Export: Exports traffic, climate, or backcalculation inputs to an XML file if onef those tabs
is active.

1 Select: Saves files to the Pavement ME Design databas€his button is only available when
connected to the database.

9 Insert: Extracts files from the Pavement ME Design databas&his button is only available
when connected to the database.

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

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

1 Help: Opens theHelp Manual.

2.6.2 - Explorer Pane

The Explorer Paneélisplays the currently opened projects, options, calibration factors, and
database functions (when connected to the database) are locatedVultiple projects may be
opened simultaneously; however, openingtoo many cancause the Explorer Panego appear
cluttered, as shown in Figure 2. In this example, threeprojects are open, as indicated byboxes.
The second projectis the active project, as indicated by itshighlighted tab.
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[ 445HTOWace Pavesnent ME Design 26.2.2 (US)

Figure 2-9. Location of Open Projects

2.6.2.1 - Folder Structure

The Explorer Pane has a tree structure containing folders and nodeSome of these nodes have
sub-UYT Ut Wet WRUT RAC q T WA ILLE UG Hbej &LID W € &Y Wl L0 G B-Wpiiddd Y L) & GIR §
are revealed asshown in the two figures below.Clicking the iksymbol will hide the subnodes.

- V/ JPCP Design Propetties

‘mkwm
W Layer 1 PCC : JPCP Default
@ Layer 2 Non-stabilized Base : Crushd
@ Layer 3 Non stabilized Base : A-1H
@ Layer 4 Subgrade : AS
Project Specic Calbration Factors

i 5% New Flexble

@ (23 ME Design Calbration Factors {2k Rehabiltation Flexble

@ (24 ME Design 8 New Rigd

% Restore Rigid

%% Bonded Rigid

& (23 ME Design Calibration Factors

Figure 2-10. Expanding Nodes
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2.6.2.2 - Projects Folder
GOWYGUUWGI YTUHqt Ws RO O Mitigleladiettdchnbe dpehlifihe savhg 1J = at k Wn Y
time. All project types will have the following common nodes:
9 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 nodd3ouble clicking
cU! WY nWq6 WWe+aWdWaYel W GUHql ¢ WOVYT It Ws ROGWYGUU Wq
Pane.

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

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

91 Project Specific Calibration Factors : Contains the calibration factors for the project.
Changes to the calibration factors in this area wilaffect that project only. Even though all of
the calibration nodes are shown, the only one accessible for the project is the one
¢ GGl YGI ReqUWnY!l W6 Wl 3t RNUWaq! GUWLIJONOA Wa6 JWh  1J
node available for a reconstruct asphalt design)Note that this node is different from the
h~EW? 13t RDUW9 ¢TI RAI ¢ qRYU UM ¥ Hiq & 11Uk Ahe@riidd b té 1o & R 1J
Section 2.6.2.7 - Other Nodes and Folders.

1 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 Palfefer to
Section 2.6.2.5 - Sensitivity).

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

1 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 filenamgefer to
Section 14.2.1- PDF Repor}y

1 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 Repor}. An
EfH/UGW2U1 t RYUWYnWa6éWWYeqGeqls RAdWYUd! WHWIWGH YT e
in the Options tab (efer to Section 2.6.2.7 - Other Nodes and Folderss LWUR{ LW 1J dfhda YV WNT 2 |
Excel output report can also be found in the output folder for the projeciThe output folder
will be in the same location that the design file is saved irthe 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.[ YI WD+ c G GUUAWEt G6¢cUqWGI YTUHqt Ws RGGWEec2103WeUWh 9L
dc21We Wh?213t RDUWAT YGUI qRIJY k WOYT UWadé ¢ qWRt W GUHRNRALW
concrete pavement (CRCP), and rehabilitation designs will ialJ WW¢ Wh 7 ¢ Ht He (DBublé ¢ q RY Uk L
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 importedExporting of any of

these nodes saves the input values to an XML formatted file (files will have an .xml extensici)e

import function will bring in input values from a previously saved XML fil&o do either one, right
clickontheUOYT JWe U7 WHEYYt DWUOR@S6 I Whf GGY!l qk WYI WhE+GYI gk A
save to (in the case of export) or where the existing XML file is (in the case of import).

WARNING Exportingor importing the axle load spectra willinclude all four (single, tandem, tridem,
and quad)in a single XMlfile. It is not possible to export or import a single spectra from the XML
file. Therefore ensure thatthe XML filecontains data for all fourto 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 softwakéowever,
MDOT does not have load spectra in .alf formaind 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.h ] Wqlnl Ya Wl ¢ q¢ Het Wk We UT Wh E¢ 2 JWa Y WI cligkingd ¢ + 13k Ws F
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-21.

Explorer o x
EET oo
=y Project3
=@ Traffic
@ Single Axe Distribution
O Tandem Axle Distribution
O Tridem Axle Distribution
@ Quad Ade Distribution
B Cimate
§/ JPCP Design Properties
-1 Pavement Structure
@ Layer 1 PCC : JPCP Default
@ Layer 2 Non-stabilized Base : A-1b
O Layer 3 Non-stabilized Base : A-1b
v Layer 4 Subgrade : A-1-a

Figure 2-11. Input Color Scheme
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1 Thered 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 squareas shown in Figure 211
(Climate).

9 Theyellow triangle can indicate one oftwo conditions:

0 Unopened Submenu Node: the yellow triangleicon appears when a submenu
node has not yet been opened or reviewed by the uséihile the design can stillrun
with this warning, the user should open this node to verify inputd=igure 211
provides an example of this indicator,as shown forrbs A9 AW? 3t RNUWAI YGUI qF

o Input Outside Typical/Recommended Range: the yellow triangleicon appears
when an input value is outside the typical or recommended rangé/hile 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 ifFigure 211
forq 6 JWUYT UlWmbx ¢! 414 ihdiEtbelntted ReslliantiModulus is
4,000 psi, which is outside the MErecommended rangeof 5,000 to 50,000 psi

1 Thegreen circle indicates an area thatthe node has been viewed with all inputs entered
and these inputs are within the expected ME range

WARNING A green circle isnot an indication that the inputs are correct or appropriate.

2.6.2.5 - Sensitivity

?Ye HOUWHRIGRHAL Wh EJUY RqR2 Ra! Kk LdNetd Wil bkl deRaf availapte H LWUR U LWa 6 1
inputs that depend on the design type and pavement type of the projedClick the box next to each

input for which a sensitivity analysis is desiredA minimum value, maximum value, and increment

value must be entered for each input selected for sensitity as shown in Figure 2.2.

[] Run Factorial [M] MJ View Summary 1
Use Property Layer Default Minimum Maximum #of Increments
Two-way AADTT 16300 EXNE 2o 7
[ | Thickness fn): Layer 1 Flexible : GGSP Top Course |2
Binder Content (%) Layer 1 Flexble - GGSP Top Course 14 125 15 5
[ | Air voids (%) Layer 1 Fexble : GGSP Top Course |8
[ Thickness (n): Layer 2 Flexible : 4550 Level Course | 25
[ Binder Content (%) Layer 2 Flexble - 4E50 Level Course | 115
[ Air voids (%) Layer 2 Flexible : 4E50 Level Course |7
Thickness (n.): Layer 3 Flexble - 3E50 Base Course | 10.25 8 12 8
[ | Binder Cortent (%) Layer 3 Plexible : 350 Base Course | 106
[ | Air voids (%) Layer 3 Flexible : 3E50 Base Course | 7
[] | Thickness () Layer 4 Non-stabiized Base : 0GOC | 16
[ Unbound Modulus Layer 4 Non-stabiized Base : OGDC | 33000
[ Thickness in): Layer 5 Non-stabiized Base : Class... 8
[] | Unbound Modulus Layer 5 Non-stabilized Base : Class... 20000

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
DheR2¢GWUqut INGUUqt W 13n R U JMhélhdrhbirapfovalughron il beldmeU #1 136 130
Yl DWaqé ¢ Ulllg6 W2 ¢ e 13 W Fauld 213 illuktrates bty thidWonkslisiogrthe 13 G D U gt &
hNs ¥ ! W ? NNk Wei¢ 2131 ¢ NIJWe U U showinlihl FigiRei212]laad hewFitwidldpl ¢ 'n’n R H b
look with only 2 incements.

7 increments = 8 values

13,000 14,000 15,000 16,000 17,000 18,000 19,000 20,000

2 increments = 3 values

13,000 16,500 20,000

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 asthe basecaseE ¢ H6 WRUGe qqlis RGO WHWI W 2 0Wt WGeEl ¢ qla! We Ud 1
checked. With a full factorial, all of the inputs are varied involving all the different combinations,

resulting in many more analysis runsThe following example uses the values from the sensitivity

tab as shown in Figure 21.2:

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

1 With Factorial : All possible combinations using all 3 variables for a total of 432 designs
(8x6x9).

WARNING Afactorial with many inputs and increments can result irvery long computation times.

When the inputs, ranges, and increments for sensitivity have been chosen, the designs must be

created.? Y Waq 6 Rt WH! WHG RHT RUN Wa & ddsipnawill beccpadied! tordiach iRpgtR 2 R q ! K LU
value as specified by the range and increment ashown in Figure 214. After the designs have been

HI DeqlT AWgsé wt 30t RqR2Raq! WHe ULWA I UA Fglie 24, thteeloR #t RUN Wq
the eleven sensitivity designs have been run successfully as indicated by the green circl@he

yellow trianglesindicate designs that are currently running or have yet to starAfter the analysis is
HYOGGUWqUAWgqs W Wt 2dqt WAcUWAPYW2 RIS IT WH! WRaRHt RUN Wq

: ﬂ! Sensitivity

' @ 12345-123456_1999_JPCP_1_00000
N/ 12345-123456_1999_JPCP_1_00001
N/ 12345-123456_1999_JPCP_1_00002
N/ 12345-123456_1999_JPCP_1_00003
N/ 12345-123456_1999_JPCP_1_00004

Figure 2-14. Sensitivity Analysis Running
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GoOWYnWagds Wt wWwoRsa! Wl eaqll W WOt RqR2Rq! W Wt RNUY WHE
be in the same folder as the output from the original design, ashown in Figure 215. The output
files from these sensitivity designsare locatedR U Wa 6 1IJ Wh E1J Ut Ruijtith2hR fgldek fadthe Hn Y O T 13
PMEDproject.

12345-123456_1999_JPCP_1 X s B = =
& ™ C % OneDrive > -+ 12345-123456_1999_JPCP_1 Search 12345-123456 |
® New % (8] @D = W T sort ~ = View ~ oee (Jd Details
[ Name B Status Date modified Type Size
‘ Sensitivity = 11/4/2024 11:01 AM File folder
D .dmn ©® 11/4/2024 9:21 AM DRN File 144 KB
D stk ©® 11/4/2024 9:21 AM STK File 1KB
D thm ©® 11/4/2024 9:21 AM THM File 6,561 KB
D _fatigue.dat ® 11/4/2024 9:21 AM DAT File 27 KB
@ _GeneralOutput ® 11/4/2024 9:21 AM Microsoft Excel Co... 1KB
= _HourlyTrafficPerc ® 11/4/2024 9:21 AM Text Document 1KB
D _space.dat ® 11/4/2024 9:21 AM DAT File 78 KB
D _thermal.dat ® 11/4/2024 9:21 AM DAT File 0 KB
[ _ThermPCC.dat ® 11/4/2024 9:21 AM DAT File 14,502 KB
£ 12345-123456_1999_JPCP_1 ©® 11/4/2024 9:21 AM Kofax Power PDF ... 819 KB
£ 12345-123456_1999_JPCP_1_Sensitivity & 11/4/2024 11:01 AM Kofax Power PDF ... 344 KB
61items  1item selected  Sync pending E [

Figure 2-15. Location of Sensitivity Results

2.6.2.6 - Optimization

Optimization will find the lowest thickness for a single layer, within a usespecified range, that
allows the design to pass all performance criteriaOnly one layer can be optimized at a time, and
Pavement ME Design will go niess g 6 ¢ U iHdfe@RenisLL

WARNINGE GqRUGRA¢c qRYUIO YIJt tOUY q Ot 2 GG Y | Agd@bnally,4héJORUHI 138 13U
optimization process iteratesfrom the minimum specified valueto the maximum value

Consequently, intermediate results maybe bypassed and not fully evaluatedUsers should

exercise caution when using this automated functionRefer tosections 14.3 - Assessing the Design

Results (Final Design Requirementind 14.4 - Changing the Desigrto ensure that MDOT design

requirements are met
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Figure 2-16 shows the optimization tab for a new JPCP design

Last Optimized Thickness =
Layer Thickness

Resuts
Faied

12 Passed [J  Layer 2 Non-stabiized Base : OGDC 6
Faled
Running

10 [ Layer 3 Nonstabiized Base : Class |... |10
1

Use Property Criteria
Dowel Diameter n.) [THICK}<=11
Dowel Diameter (n ) [THICK]>11

Figure 2-16. Optimization T ab

Optimization tab areas:
1. Layers that can be chosen for optimizationOnly 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 eachThe lastthickness analyzedwill be shown in the
hxct qW8 GqRURANDT WNSRHAT Ut + Kk WAY 1O

3. JPCP designs allow the use of optimization rule3hese 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 layerThese rules areonly available with JPCP
designs.

Figure 217 shows a flowchart of the optimization process.
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Run design at

minimum
thickness

DONE - minimum

Pass all
criteria? thickness is

optimal

Run design

at maximum

thickness

;

Pass all
criteria?

DONE - optimized
thickness not attainable
within given range

Run design at thickness
half-way between last
failed and last passed

Yes

Are there any more

Pass all
criteria?

Are there any more
0.5” increments

0.5” increments
available?

available?

DONE - last DONE - current
passed thickness thickness is
is optimal

optimal

Figure 2-17. Optimization Flow Chart
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2.6.2.7 - Other Nodes and Folders

There are other nodesand foldersin the Explorer Pane that are not project specificThese are
described in the following subsections.

Multiple Project Summary

Y2 HOVUWHIORAY W Rt WOYT W VYWHI YeqlWe W 2dacl ! W WGYI q
have successfully run.This report will contain the first page of the PDF output report for each

project.

Batch Run Folder

NYW eU0WGedqRGINVWG!I YTUHqt WRUWA¢ qHES6 WG YT AW RN qWADTR
Navigate to the location of the projects to select themTo select multiple projects within a folder,

Yol W Ys Ullq @Hididhcking ArxedchlindiVidual project you wantto load9 @ RHt Wh § GIJ UK LW
when all the projects to be run have been selectedN 6 IJWh x Y¢T WAl YTUHRgt k WHEYGGe U1
as many times as needed to load projects files that are in different folders.

NYW ¥GY20We WG YTURqWn! YO W6 WWAE qHG6 WERY qAWIl RNG qWIHTD
Al YTUHQqK IO

WARNING U! IORUT R2RI 2¢ GHOGI YTUHqt IOq6¢ qtoc | 1IJOY GIIU R UKOq 6 1J
w7c¢cqHG6OA2UbOnYGl I gto

When all projects to be run in batch mode have been loaded, the analysis can be started by right

HIRHAt RUNDWaS6 WWh7 ¢ aqré WAz Uk Wn YOV IJWALE O Wi Vg RO RO daE As
from the Menu Bar As analysis of each project is completed, a green circle will appear in front of

the project filename asshown in Figure 218.

O C:hUsers\Eackem®Documents My ME Design*Projects M

v C:MUsershEackemDocuments My ME Design*ProjectsM
I O C:MUsers\Eackem®Documents’ My ME Design*Projects™M
= 1 Tools

Figure 2-18. Batch Files Running

Whenthe analyses arecomplete, the PDF output for each project can be viewed by double clicking
DeASWRUT R2RT 2 ¢ G WG YTUHqE & N RE ¢RI 2 10 00!LLIFR 1 didiy 16 WWIMLRIIC tay ot 1d) G |
A?2 [ WYz qGeqll WDGY!I quWAc¢ UWAPI W2 RYs WT WRUOWYUWIW 2adel w1
b JaGUHqRUNWhERDs W7 ¢ qA6 WANDGY! qk tO

330f 202 March 2026



Tools Folder
The tools folder contains the Options nodeln addition, there will be several nodes that appear only
when connected to the database ashownin Figures 219 and 220.

— -~ Tools

Figure 2-19. Without Database Access

=~ Tools
¢ LA, Project Search

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

/ ‘Options \ v X
=4 |
v Misc

Are analysis units US Customar True

Delete intermediate files? False

Generate Excel reports? True

Generate Structural Response? False

HelpType ServerHtml

Import MEPDG file formats? False

Location of My ME Design folder. C:\Users\schenkelj\OneDrive - State of Michigan DTMB\Documents\My ME Design

Maximum numbers of errors to show on climate editting. 100

Number of Processors 12

ersior 6.2.2+4140a7281

Figure 2-21. Options Tab

To change an option, click in the appropriate box to either access the dregown menu of choices,
or type in the appropriate valueThe details on each option are:
f Are analysis units US Customary?:t IJg lWaq VY Wh NI 2 UKk WaVYWet JWOEW9 2t qVYa
to use Sl units.
f Delete intermediate files? 1 JqWqYWh NI 2 Jk WY W6 ¢ 2JWRUqII G T RE ql
P DqWagVYWh[ ¢dt Dk WaqYW DageRUWaSYH WWn ROV WRULWa6 UWGI
1 Generate Excel reports?:1 JaqlWqYWh NI 2 Dk WaqVYWé¢2WIWAe¢210813U0aqW~E W-
output file in additiontothePDFY 2 qqGe q it 2 GG ¢ ! W WGY! qAWt Jq g Y Wh [
is not desired.
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f Generate Structural Response?:t IJaq WaqYWh NI 2 Dk WaqVYW6¢ 20 Wq6 IWGE 2130
b e207 WROWE WNRENAW WqWaqVYLWh[ ¢dt UK WRN Waé1IW ql 2 Hae

 HelpType:t UqlgYWhx YRCOXA?[ Kk Wbt 2NNt qUT b WqYWYHaq¢ RUL
qYWhEWDI 201 xcN~xk WagVYWwet JwWeUWe N~x WAHet T WG GcWl YH
e Gb AWt WaqlWgqVYWhx YHRH¢cOGXxc N~xk WagVYWet WWe Ule N~x WHet T L
(not currently set up).

1 Import MEPDG file formats?:1 IJq Waq VY Wh NI 2 Dk Waq VY WA WE AW WY WRAGY I
RUWg6 WW~EA?2] W21+ RYUWYnWaqd W Ynags ¢l WWein RGOt Ws R
desired.

9 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.

1 Maximum numbers of errors to show on climate editing : specifies the maximum number
of errors to show when editing the hourly climate datal00 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.

f Number of Processors:T Rt G ¢! t W6 WWUe d HIJI WYn WG Y@AHist + YI t Waq
will be the number of designs that can be run concurrently during a batch rurefer to
Batch Run Folder section above)The value is automatically filled in with the value for the
2t I Kkt WHYGGe qJl Ws 6 13U WA ¢ 2 1t dald beopditedEdlit 2t i haR N U WRt WR Ut
recommended do so.

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

When connected to the Pavement ME Design database, the following additional nodes will appear
under the Tools folder:
91 Project Search: provides a list of projects currently stored in the databaseréfer to Figure
2-22) that can be openedSelectq 6 JWGI YTUHqWY N WRUqUI Ut quwe U1 WHRTRF
the project. Information about the currently highlighted project can be found along the right
sideofthesd DI UWIGlI RYI WY WHIRHA RUNWHh UK b IO
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- -
Select ME Design Object (= [ e

Display Name 4| B
HMA_New Recon_starter Revision:0 4 |dentifiers -
JPCP_New Recon_starter SW Uni Revision:0 Approver

JPCP_New Recon_starter Metro Revision:0

JPCP_New Recon_starter_Sup Nor Bay Gra Revision:0 Ashor

County

Date approved 8/13/2013

Date created 8/13/2013

Description of object

Direction of travel

Display namelidentifier JPCP_New Recon_starter

District

From station (miles)

Highway

Item Locked? False

Revision Number 0

State

To station (miles)

User defined field 1

User defined field 2

User defined field 3
4 Misc

absorptivity 0.85

AC bottom-un fatioue crac 25 e
absorplivity

[ ok ] [CConcel ] [ AdvancedSearch ] ="

p——

Figure 2-22. List of Files Available in the Database

NYWt el ASWnY! WGI YTUHqt Ws Radé Wt GIUARNRHW2 cGeaJt oRU
button which will go to the following screen:

Display Name ‘ ‘Zl[j

Mmoo

Object: PCC

[] The Advanced Search Dizlog performs and AND for each Datagrid Row. To perform an OR between rows check this box |
Operator  Value

v>= |[v[145

= v 042

N

v

authorDate
approver
approverDate
state

district

county
highway
direction
fromStation
toStation

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 thePortland Cement Concrete(PCC) pavementlayer. The list of
properties that can be used in the search (dropgdown list shown above), depends on what
ischYt WUWRU Wq 6 1Jdoivg HT W Hqk W | YG

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

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

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

ME Design Calibration Factors Folder

Thisfolder contains the default calibration factors applied to all newlycreated design files.Users

can modify and save these values as neededdowever, changes made herelo not apply to

previously created or open design filesTo apply updated factors, open the design and select the

h OGT ¢ qlJWg G1J U WAThE wWillbreopité theftalioraiich BakDors in any open files that

match the specific calibration settype.[ Y1 W+ ¢ G G DAWq6 WJWh s W[ dD+FRAGIIK W
h Us AW dUFRAGWWAc 213013 0qk W 3t RNDUYt 1O

NYW D211 quWz2é¢dedt WHeEHE WaVY W6 WWNGYHCE G W 1Rastoang q U2 ¢ G e 1J
TUncedaqt WsROGWEGt YWOYqUWRAGEHqWEHqR2IWNRG I We UG 13t

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 completedVhen
running a batch of projects, each projecwill be listed separatelyas it is running(refer to Section
2.6.2.7 - Other Nodes and Folderdor information on batch analysis).Figure 224 provides an
example of the Progress Pane.

SN Stop Al Analysis

ingham County_Concrate_7 inch_3000 modulus_150

Running integrated Climatic Model

dending cimate soktion

) m

3

Calculating modulus subgrade reaction

Preparing PCC Inputs

© O 0 oK)

Prepanng themal gradient file
Calculating Faulting

v Calculating Cracking

3 | ot |t | ot | a | a | =0 | — PR
ol ol ololols

SR
Calculating JPCP IR

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 plattecontains severalzones
as noted inFigure 225. Project tab pane zonesnclude the following:
1. Tabs
General Project Information
Performance Criteria
Pavement Structure
Property Grid

a MWD

—_—
/"56023-208489_M20_HMA _1:Pr... | 56023-208489_M20_HMA _1:Traffic | ~56023-208489 M20_HMA_1:Clim... |

General Information

Design type: New Pavement v

Pavement type: Flexible Pavement

Design life (years) 20
Base construction: July v 2025
Pavement construction: August v 2025
Traffic opening: September v 2025
(] Special traffic loading for flexible pavements

<

AC bottom-up fatigue cracking (% lane area)
AC thermal cracking ft/mile)

Permanent deformation - total pavement §n)
Pemmanent deformation - AC only n)

]
GG

4 K9 K9 K4

s Add Layer §§ Remove Layer

B
0|
[ Click here to edit Layer 1 Flexible - SEML _64-28 NI i
: A i
= = o4 AC surface shortwave absorptivity 0.85

Layer interface Full Friction Interface
Endurance limit (microstrain) 100

Is endurance limit applied? False

Uses multi-layer rutting calibration. False

AC surface shortwave absorplivity
This dimensionless parameter defines the fraction of available solar energy absorbed by the pavement surface. Use the default value of 0.85
Recommended min/max. 0.5/1_

Figure 2-25. Project Tab Pane Zones

2.6.4.1-Tabs

The tabs that open carare displayedat the top of the Project Tab Panelabs from multiple projects
can be open at one timeThe active tab will be highlighted whiteThis will be the tab that is closed if

q 6 1J Whoh is dickeddcacled below).

Projectl:Project | Project2:Project } Project3:Project | )
Figure 2-26. Closing a Tab
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These project tabs can be unpinned so that they are free floating on the scredRefer toSection 2.7
- Screen Customizationfor more information on unpinning and docking tabs.

2.6.4.2 - General Project Information

The General Project Information area is where the design beginghe other areas of the pane will
UYqWADNWGYGzacqll WeUqRG W6 13Wh 213t RDUWN! GderekceUT WHh Ac 2
a6 WUWHG Y RHIIL UNeW PaEment) Dvedky] Hhl ReStaratiars U H 1J Wa 6 13 Wh ?2 13+ RN U WI
et WARWXIUOUWAGS Yt 130 4 Wa 6 -dohhin wllcpaplilatd JAh @XaiNple Gfidhe dhbited ¥

Overlayare shownin Figure227.

General Information
Design type: Cveray e

Favement type: b |
AC over AC

Design life (years): [AC gver AC with Seal Coat
AC over AC with Interayer
AC over Semi-Rigid

A over JPCP

AC over CRCP

Traffic opening: AC over JPCP fractured)
Bonded PCC/JPCP

Bonded PCC/ACRCP

JPCP over CRCP {unbonded)
g8 Add Layer ﬁ JPCP over JPCP {unbonded)
CRCP aver CRCP {unbonded)
CRCP aver JPCF {unbonded)
JPCP aver AC

CRCP aver AC

SJPCP over AC

Existing construction

Pavement constructid

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 traffamd a checkbox for
running an analysis using special traffic loadings

The special traffic loading checkbox will only be available for asphalt designi.allows for a design

to be run using one unique axle configuration/load onlywWhen selected, traffic inputs will be in the
Property Grid area instead of as a separate tab, as shown in Figure@.
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Flexible Pavement Special Traffic -
)3 |
4 Special Trafic
Tire load (Ib) 4500
Tire pressure (psi) 120
Standard Deviation of Wheel Wander (in.) 12
Begin Date 17172011
End Date 1/1/2012
Manthly Repetitions 1000
Annual Growth (%) 2
Tire Location (in.) Number of wheels:2

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 chosemhe criteria
for asphalt, JPCP, and CRCP designs are:
1 Asphalt designs : International Roughness Index (IRI), fatigud¢ttom -up) cracking,
longitudinal (top-down) cracking, transverse (thermal) cracking, total rutting, asphalt layer
rutting

1 JPCP designs IRI, % slabs cracked, faulting
1 CRCP designs IRI, punchouts

For asphalt overlays, reflective cracking is another criteria that is predictedn addition, post-
overlay cracking in the underlying JPCP or punchouts in the underlying CRCP, will be predicted for
asphalt overlays.

ECHOWGUI nYI Ge¢URNDWHI Rl Ré¢ W PDhe RI 1Jt NG WAL K (R dQRiqdd L0 T LWL
represents the maximum value allowed at the end of the design lif®eliability is the probability

qécqlagd DWGUI nY!l GcURDWHI RqUI RecWs RATGWAHDWG Y+ Wadc Ullqg
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.he predicted IRI will start from this point and
increase over the design lifeRefer toChapter 5 - Performance Criteria and Reliabilityfor distress
thresholds and reliability values
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2.6.4.4 - Pavement Structure

This area contains a visual representation of thentered cross-section. Clicking on a layer will
bring its properties up in the Property Grid aregbome layers will be automatically added when the
design type and pavement type are choserThe 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 tabClicking 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 buttoSglect the Add Layer bubn to
add a layer to the crosssection. The Add Layer dialog box will appear ahown in Figure 229.

4™ Material Layer Selection — O x
Insert layer below: | Layer 1 PCC : JPCP Default
Layer type: Non-stabilized Base (4)

Select material type

© Select from default list (O Import from file
2% 41 |
Ala v Unbound
Al Coefficient of lateral earth pre[+/] 0.5
igg Layer thickness (in) 10
A-26 Poisson's ratio 0.35
A-2-7 v Modulus
A3 Resilient modulus (psi)
Cold recycled asphalt - RAP (ncludes milings) v Sieve
Cold re&cled aﬁhah - RAP iulvenzed in ilace Gradation & other enginesrind [Z] A-1-a
Crushed stone ~ |dentifiers
Pemmeable aggregate Approver
Riverqun gravel Author AASHTO
County
Date approved 1/1/2011
Date created 17172011
Description of object Defauit material
Direction of travel
Display namefidentifier Crushed gravel
District
From station (miles)
Approver

Person who approved use of this object'material/project

[ ok | Cancel

Figure 2-29. Add Layer Dialog Box

The details on the Add Layer dialog box are:
1 Insert layer below : provides a listof existing layers in the crosssection. Choose the layer
that the new layer should go directly under.

1 Layer Type provides a Ist of layer types as followsPCC, Flexible, Chemically Stbilized,
Sandwiched Granular,Non-stabilized Base, Subgrade, and BedrockChoose the
appropriate layer type.
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1 Location: three radio buttons provide locations from which to choose the correct layer:

o0 Select from default list : default layers that are stored in the AASHTOWare/ME
213t RDUWI Uncecedaqt WnYdl DI WYUWgqséWdWet Ul kt WHYGGe a

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

1 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 fie when using the import from file option

1 Lower right box: lists the inputs for the layer selected in the left boxChanges to these
inputs can be made in this box prior to insertig the layer in the crosssection.

i6l0Wet RUNWagS WWRAGGY! qWn! YaWnRIGWWYGqRYUAWHGRAL Wqd I
navigation to the location of the correct design fileSelect the design which contains the layer to be

RUt 31 qUT wWe U ITheEvaiRe 1dyErs§nahé Savd®design file that match the layer type

chosen will be displayed in the left box.

90 RHLt LWh § the ¢HopdnLARED ihtdItheoprdsssection with the displayed inputs (inputs can be
still be changed in the Property Grid area later if needed).

NYW JaGY2UWe Wae! Ul AWHTRAdidiogué bobiwilRadpeay Bstihgladhe cudénk WH2 q q Y
layers in the cros-section.9 0 RH Tt Wa 6 JWG ¢! 131 Wa Y WHII W 1JAERadMel@ HIc UT WHEG |
layer can also be removed by rightlicking it in the Pavement Structure diagram and selecting

h2W00qK tO

2.6.4.5 - Property Grid

The Property Grid area displays the properties (inputs) for the currently selected lay&rther
properties such as Project Identifiers, JPCP Design Properties, AC Layer Properties, and calibration
coefficients can be displayed here as wellThere are three ways t@access the inputs/properties of
alayer:

9 Select the layer of interest in the dropdown menu at the top of the Property Grid area

1 Single click the pavement layer in the Pavement Structure diagram

91 Double-click the layer in the Explorer Pane

Below the layer properties for each layer, is a section called Identifierhe Display Name/ldentifier
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 aredDouble-clicking the existing layer name in the
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Explorer Pane will change the name displayed in that are@he remainders of the entries are pieces
of information that will be stored in the database, if the layer is saved to the databas€&he 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 ofthe 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 layerprovidesthe description as shown in Figure 230.

PCC coefficient of thermal expansion (in/in/deg F x 10°-6)

Coefficient of thermal expansion (CTE) of PCC materialz. Can be a positive (increase in length) or negative (decrease in length) value.
Minimum:2

Mazcimum:2

Figure 2-30. Help Box

Entering Properties

Different properties require different methods for entering the valueN 6 IJlWHh s A9 AW? IJt RNU WA Y
can be used as an example of these different methodN 6 IJ WA A9 9 Wt 21 he¢ HIJW 6YI qs5 ¢ 21
hA99 WITY R Uit Wweke B RYJINK A R (aife apedLitR thelexarhple 8o WnGreFagtird 1 231.

v JPCPDesi —
I——— CTom

» _Doweled joints ing(12). Diameter(1.25)
| Erodibility index Fa‘di erodible M |

» PCC-base contact friction Full friction with friction loss at (60) months
> PCC joint spacing (ft) 12

Permanent curl/warp effective temperature difference (deg F) -10

Sealant type Other(including No Sealant ... Liquid... Silicone)
» Tied shoulders Tied with long term load transfer efficiency of 50
> Widened slab Not widened

Figure 2-31. Example of Different Input Metho ds

Single Value- Direct Entry
[ YI WhAQOUH 2l ncHIW 6YI qs5¢2WE AT YI GqR2 R@jitkAinghidla 6 1J W2 ¢ 0
box and enter the new value.

| 0.65 |
Figure 2-32. Single Value Entry Example
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Multiple Values Required

[ YI WhAQQUWTYRUqUW GeAHRUNK Allq 6 131 1J Wkéiandkel]:]) symbolopiiitel ¢ O WH G Y
left side. Click the symbol for access to the area for entering the needed valuek this case, the

first needed input is a true/false question orif there is random joint spacing.Depending on the

answer to that question, the joint spacing value (or values in the case of random), are enterdgbr

q6RY W+ cOGUUAWSs WWI+ GUHGq a6 1J IBASERUIRY + LG YYLE HIXLIdNGY L ap 60132
t GeHRUNDWHe Bt qRYUAWe UT Wa6 IWT Rt qc¢ UH IThehenivalud Wikbe LW U q 1J |
shownRU W@ 6 DWh A9 9 WTYRUqUWt Ge RRUNK WHAY # We n griangllf 13 We + 131 W

v PCC joint spacing (ft) 16
Is joint spacing random ? False
Spacing of Joint 1 [
Spacing of Joint 2 [
Spacing of Joint 3 [
Spacing of Joint 4 [
16]

Figure 2-33. Multipl e Value Entry Exampe

Drop-Down

Some inputs will present the user with a drogdown arrow after clicking in the boxSelecting the

drop-down arrow will provide the opportunity to enter the valueThe user may be presented with a

list of pre-set choices, a list of additional inputs that can be entered, or a table of inputdn the

Het DWYNWHhEI YT RARGRq! WRUT U+ Kk AlW¢ Wi Rt qWYnWnR2JWHG YRH

Fairly erodible (4) vlA
PCC-base contact friction Extremely erosion resistant (1)

PCC joint spacing (ft) Very erosion resistant (2)

Permanent curl/warp effective temperature differe| Erosion resistant (3)

Sealant type Fairly erodible (4)

Tied shoulders Very erodible (5)

\Widened slab Not widened

Figure 2-34. Drop-Down Entry Example

When a value has been entered, a green check mark is placed next to the inpfitho value is

entered, a red X willappear, and the project cannot be run.Figure2-35 shows an example of an

asphalt layer with some missing inputsN 6 1JWH 9 1 1J1JG W9 Y-8oGriisRaws)Haw thevhluey G

have not beenenteredyeth ? ! U¢ G RHWG YT Gdicd of Wik RO IWLB & We 1 JWe ot YWaRY
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31
w Asphalt Layer
Thickness (in)
v  Mixture Volumelncs
Air voids (%)
Effective binder content (%)
Percent asphalt content by weight of mix (%)
Aggregate gradation
Poisson's ratio
Unit weight (pcf)
w Mechanical Properties
Asphalt binder
Creep compliance (1/psi)
Dynamic modulus
Select HMA Estar predictive model
Reference temperature (deg F)
Indirect tensile strength at 14 deg F (psi)
v Thermal
Heat capacity (BTU/b-deg F)
Thermal conductivity (BTU/hr-fi-deg F)
Thermal contraction
v |dentifiers
Approver
Date approved
Author
Date created
County
Description of object

Dynamic modulus

2 and 3 require aggregate gradation of a given mixture.

Input the properties necessary to calculate asphalt dynamic modulus. Level 1 re

] Level 1 - SuperPave:
Input level:3
B0 nput level-1

Dynamic modulus input level 1

Select temperature levels 5 - Select frequency levels

-~

Frequency (Hz) — >
Temperature (d... 1A 1 10
14 0 0 0
40 0 0 0
70 0 0 0
100 0 0 0
130 0 0 0

CJ!:ICJC'D“

* Dynamic modulus input values are in psi.

Figure 2-35.

NG IJW! JOdYsWIFHUGEGCE

Example of Missing Inputs

qRYUWGYRUqWe UT Ws ¢! URUMWG It + ¢ NIJL

Figure2-35indicates a value that is outside an expected range for that inputhis isonly a warning
to the user and willstill allow the project to be analyzed.Clicking in theinput box will note the

expected range of values

2.6.5 - Output/Error List/Compar e Pane

This pane contains the Output Tab, Errdrist Tab, and Compae Tab.Each is described below.

2.6.5.1-Output Tab

When an analysis is running, the results of each stag@along withany errors or problems, will be
displayed in this tab.Thestart and completion times are alsoshown, which can helpusers track
how long the analysis took If the analysis encounters a problem andails to complete properly,
check this tabfor errors. This can be usedo diagnose and resolvassues, allowing the analysis to
run successfully. An example is shown irFgure 2-36.
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8:26:354M 70013-88876 HMA:Start analysis. -
8:27.37AM 7001 3-88876 HMA:Completed Running Integrated Climatic Maodel
8:27-37AM 70013-38876 HMA:Completed Bxtending climate salution
8:27-37AM 70013-88876 HMA:Completed Preparing Themal Cracking
8:27:41AM 70013-88876 HMA.Completed Running Thermal Cracking
8:33:16AM 70013-33876 HMA:Completed Asphalt Damage Calculations
8:33:17AM 70013-88876 HMA:Completed Asphalt Rutting and Fatigue
8:33:238M 70013-88876 HMACompleted Asphalt IRI

8:33:23AM 70013-88876 HMA:Analysis complete.

8:33:23AM 70013-88876 HMA: Starting output report.

Cbject reference not set to an instance of an object.

8:33:34AM 70013-88876 HMA Completed output report.

Figure 2-36. Output Tab

2.6.5.2 - Error List Tab

ThekError List tab displays pre-analysis input validationerrors and/or warnings for the current

design. Errorswill preventthe analysisfrom running, but warnings willnot. If a message is received

that errors must be corrected before the analysis can be run, check this tato identify the issues.

Warnings indicate entries that are outside of the expected range but may be corre¢tor example,

ones ¢! WI Wt RNUt Wa! GRA¢GO! Wet JWNMME/dthisWil ¢tatd &1 HIJUq gl 2
warning butdoes not needcorrection. An exampleof the Error List tab is shown in Figure 237.

Error List o x
Project Object Property Description
B Project 1 Climate data Climate station Climate is not selected. Select a climate station from the climate node
A | Projectl Layer 1 Flexible : Default asphalt concrete | Asphalt binder Asphalt binder calculation emor - Asphalt Binder type must be one of PENETRATION, SUPERPAVE, and VISCOSITY
Project 1 Traffic Percent trucks in design direction | Percent trucks in design direction is out of recommended range (40 - 60)
= Compare AJ Error List ‘ =] Output ‘

Figure 2-37. Error List Tab

2.6.5.3-Compare Tab

The Compae tab allows two currently open projects to be comparedand determine specific

differences between them.Both projects must be open in the software to use this functionTo

compare two projects, open the Compaie tab and select thedesired projects from the drop-downs

qYWaqd WaWnagwe UT W RNG q WY n 2ABBRANpioféctd cliéHilyvopdhiavitbdlt 6 Y5 ULWIR U
listed in the drop-downs.

i 39022_39024-105128 concrete v Kompare T4 | ‘; |= Run Compare b Clear Comparison
Display Name Project 1 & = SORGSIEE Comparison Message
39022_39024-105128 concrete 8 inch ‘

Figure 2-38. Compare Tab

QURHAt W6 WWh A2 UWI YO Ge!l Ik LA estphjtdnts that Wit betWddimtideldntd YO G¢ | R
projects will appear as shown in Figur@-39.

46 0of 202 March 2026



© 39022_39024-105128 concrete

~ Compare To 39022_39024-105128 concrete 8ir v == Run Compare . Clear Comparison

39022_39024-105128 39022_33024-105128
concrete concrete_8 inch

13 8
39022_35024-105128 conc... | 39022_39024-105128 conc...

Display Name
Layer thickness (n.)
Display name/identifier

v Comparison Message

COMPARE_NOT_EQUAL_WARNING
COMPARE_NOT_EQUAL_WARNING

Figure 2-39. Comparison Results

WARNING The list of differences can get very large for projects that vary significantems such
as project identifiers and inputs involving large tables of inputs (such as axle load spectra and
asphalt dynamic modulus) willlist every valueif they are diferent.

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 locationsAn example of a customized screeris
shown inFigure 240. In thisexample, the Menu Bar, Progress Pane, and Output/Error/Comparison
Pane are hidden because they have been unpinnedhis gives more screen space to the Explorer

and Project Tab panes.

ﬂ AASHTOWare Pavement ME Design 2.6.2.2 (US)

[ e] Menu Bar
Explorer 2 x| 56023-208489.M20_JPCP_1:Pr...
- Projects K E— I

| General fomation
Design type: New Pavement v
Pavement type: Jointed Plain Concrete

-y 56023-208489_M20_JPCH
%) Muttiple Project Summary
(23 Batch Run

(23 Tools

-2 ME Design Calbration Factors || Desian life (vears): 20 v

Pavement construction: August v 2025 v
Traffic opening:
Special traffic loading for f

: * Add Layer ' Remove Layer

Teminal IRI (in/mile)

JPCP transverse cracking (percent slabs)

[15

Septen v 2025 v

Mean joint fauting i)

[0125 |95

E|4) | E

Erodibility index Fairly erodible (4)
PCC-base contact friction Full friction with friction loss at (60) months
PCC joint spacing (f) 12
Pe p effective difference (deg F[#] -10
Sealant type Other({including No Sealant .. Liquid... Silicone)
Tied shoulders Tied with long term load transfer efficiency of 50
\Widened slab Not widened
v Identifiers
Approver
Output/Error/ Dete sprored
Date created
Compare Pane County
Description of object Default JPCP Design Parameters
Approver
Person who d use of this obj

' |
[ Error List I= Compare ]E Output ]I
—

Figure 2-40. Example of Unpinning Panes
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Undocking

AcUt We U7 Waqe¢ At WH ¢ ChiiAng UgiReU niddilag YO Fs I8 WA NI WY Wa dad Wt &1 1313 C
undock, grab the pane/tab header area by clicking and holding the left mouse buttoBrag it to the

desired location and release the mouse buttonThe pane/tab will become a separate box that can

be resized by grabbing the cornerdn Figure 241, the Output/ErrorList/Compare Pane has been

undocked and moved to the lower left area of the window

AASHTOWare Pavement ME Design 2.6.2.2 (US) - o X
Explorer 2 x !_ _/56023-208489_M20_JPCP_1:Project
-2 Projects o= ?
&y xonzoam_uzo_ml Design w":. D 3
= Mutiple Project Summary : veet 2] 3
:J?::\R.n Pavementtype:  Jointed Plain Concrete [ Teminal IR| rn/mie)
;;MED ion Calibration Factors Design life (years): 20 + | JPCP transverse cracking (percent slabs)
Pavement construction: August v 2025 v
Traffic opening: Septen v 2025 v
e Add Layer §§ Remove Layer
Erodibility index Fairly erodible (4)
> PCC-base contact friction Full friction with friction loss at (60) months
T 1 > PCC joint spacing (ft) 12
oty P p effective difference (deg F[Z] -10
Project Object Property Sealant type Other(including No Sealant .. Liquid... Silicone)
> Tied shoulders Tied with long term load transfer efficiency of 50
o stablized Base |, \\ijaned slab Not widened
v Identifiers
stabilized Base mw
approved
Author
Date created
County
-y Description of object Default JPCP Design Parameters
Direction of travel
- ist [= = . Approver
¢ Error List I-. Compare |5] Output | Pagisivho Jva of hia obé

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

Unpinning (AutcHide)

Panes that are unpinned, will hide when they are not activd.o pin or unpin a pane, click the button

5Rq6 Wa6 W 6 ¢ GULWYn WE LU GsRawmliY thielidtodvitigLiigiice When thelidindse T 131 A LWe t+ W
vertical, the pane will remain in place When the pin is horizontal, it will hide when not active.

* &N Stop All Analysis

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 Figure43. 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.

v X

Limit Reliabilty Report Visibility

I

Gora &)

172 95
15 55
0125 |95

Figure 2-43. Unpinned Pane in Hidden Mode

Moving

Panes can be docked in other areas of the screen, or within other pands.Y LT Y Waq 6 Rt ALWNI ¢ A Waq
header area by clicking and holding the left mouse buttorDrag the pane toward an edge of the

screen, if that edge is available for docking, the docking symbol will appear sirailto the one

shown in Figure2-44.

Figure 2-44. Single Docking Symbol

This particular symbol indicates that the right edge is available to dock the pan8imilar symbols

for the other edges will appear if a pane is not already docked therBanes and project tabs can
also be docked within other panesDragging 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 dot& 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/ErroiList/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 desigtat all
projects or design types will follow this general processDetails on each of these steps follow the
list.

Preparation
1. Gather data sources(i.e. project details) needed for pavement designlinitiate any
investigations, particularly any field work that is weathedependent 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 designthickness with DARWiIn 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.
Verify design life, performance criteria, and reliabilitiesRefer toChapters 4and 5.
Enter traffic information based on recommendations fromStatewide Transpotation
PlanningDivision. Refer toChapter 7.
Select the closestclimate station. Refer toChapter 8.

Add/delete layers as needed and change appropriate material input&.his includes
determination of any project specific design elements such as widened slab or base
changes. Refer toChapters 9,10, 11 and 12.

9. Review all layers and inputgo ensure they arecorrect.
10. Run the initial trial design

11. Examine the summary output and results to assess whether thiaitial trial design has met
the criteria for accepting the design Even if theinitial 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 toChapter 14.

12. If the design is not acceptable, revise the trial design and fun until an acceptable design
is found. Refer toChapter 14.

Post-Design
13. Submit the results to the contacts listed in Section 1.6 for QA check Refer toChapter 14.
14. If the QA check is passed,aport the final accepted designfor incorporation into the project
plans. Final designs files should be uploaded to ProjectWise per the associated project
nYdTl 31 We-CondidiRoph\Ald A0 @13 U q W? 1J+ RR2AErdOhaptét B4y G T 1J1 1O
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3.1.1- Step 1: Gathering Data

Prior to the design being created, certain information may be requiredhis information may vary
depending on whether it is a new/reconstruct design or a rehabilitation desigmformation that
may be needed includethe following:

1 Subgrade soilmaterial type andestimated resilient modulus from soil identification using
soil boringsand/or falling weight deflectometer (FWD) backcalculatiordata. Typically, a
single predominant subgrade typewith associated resilient modulusis suitable, but there
may be projects which have consistently different subgrades (especially for thosgpanning
longer distances thatare 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.

1 Include information on the water table depthdetermined from soil borings, historical
records, and/or USDA soikurvey mags. 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.

1 Sampling of thebase andor subbase for new/reconstruct projects to determine if it can be
reused. Refer toChapter 11- Base/Subbase Layer Inputdor further details.

9 Site specific traffic study requests

1 Reduced speed and/or stop conditions that may require Higistress (HSHot Mix Asphalt
(HMA) binder grade adjustment.

1 Determine if thelocation meets the widened-slab requirements as specified in
Section 6.04.04F of the MDORoad Design Manua{RDM).

1 For rehabilitation projects, ground penetrating radar (GPR) testingnd/or cores (to estimate
existing layer thicknesses) site survey, and/or historical data investigationmay be needed
qYW WaqWl aRUNVWaS IWI# Rt qR Useti@amliscohditmpn. Refietdd DR UIIIII 1J
Chapter 11- Base/Subbase Layer Inputsand Chapter 13- Existing Layer Inputs for Rehab
Designfor further details.

1 For rehabilitation projects, determine if HMA cold milling and/or repairs are needed and if
so, the depth and quantity per lanemile, respectively.

1 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.
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3.1.2 - Step 2: Request Traffic Information

A TAR should be requestettom the MDOTSUTAsection by submitting Form 1730.This request
may take up to 30 days to complete, so submit the request at least this amount of time befotiee
results are needed Check theftiEquivalent Single Axle Loading€ESAls)kand iM-E Inputs for
Pavement Desigmboxesto obtain the traffic inputs necessary for ME pavement desigimhe TAR
form can be found in the MDOT intranet (internal websitédrms repository.

3.1.3 - Step 3: Determine the Initial Trial Design

The initial designis determined using the DARWIn 3.1 progranlJse the ESAL informatioras shown
in the TARthe appropriate AASHTO93esilient modulus for the subgrade type, and other typical
inputs listed in Appendix A- DARWiIn 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 theinternal Construction Field ServicesDivisionH Y G 0 Y U LWt 131 2 131 WRUWq 6 1JWh ~ I
? 13t RN U kTHisfdIded islbhly@ccessibé to pavement design personnelAfter opening the

appropriate starter design file,save this file to your computer before making modifications

When naming the save file, do not us special characters (i.e. semicolon).

> =+ ME Pvmt Design > Search ME Pvmt Design
T sort ~ = View ~ vee (1) Details
J Name B Date modified Type Size
A93 3/16/2024 1:14 PM File folder
Climate 5/30/2024 10:16 AM File folder
Example Designs 3/16/2024 1:22 PM File folder
HMA properties 3/16/2024 1:23 PM File folder
Layers 3/16/2024 1:23 PM File folder
Miscellaneous Info 6/3/2024 5:30 PM File folder
Starter Designs 3/16/2024 1:23 PM File folder
Submittal Forms 3/16/2024 1:23 PM File folder
Traffic 3/16/2024 1:23 PM File folder

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

NYWnNée¢ RUWE #ADEt WaqYWaqd WWRUqWI UcawrYGaYOWN | R2IJWhH ~E WA
of the MDOT representatives as noted in the sectior,.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 corre@ppropriate
values can be found inChapters 4 and 5.

3.1.6 - Step 6: Enter Traffic Information

Using the traffic memo fromStatewide Transportation Planningenter the correct traffic

information. The memo will recommend a specific weighin-motion site, classification site, cluster
(refer to Section 7.3 - Traffic Cluster Method), or statewidefreeway or nonfreeway 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 Servicd3ivision
HYGayYOw U1 2101 WRULM 6 B ih R E RS éoldais dhly EeEbible to
pavement design personnelN 6 IJWe # G WG YeT W Rt ql RAz qRYUWnRGWUe Gt U
nROWUC G W q ¢ CluptdivduesariioeiNdd and paRét ntd the traffic and axle load

T Rt ql RAz2 qRY Ullq ¢ Aevel'aB MECnhlagd+ DR REE ldlisiRtbel3atte Traffic
subfolder noted above.Each traffic input that requires more than a single value (titles highlighted in
Figures 32 and 33)Rt WRUFRAG 2 T T WR U tHojdf tHel8préadshieitad shovidif FHgure 3
4. Details on traffic inputs, and importing the .XML s, can be found inChapter 7- Traffic Inputs.

(only available for

concrete designs)

3
[ Vehicle Class Distribution and Growth l Load Default Distribution Hourly Adjustment I
Vehicle Class Distribution (%) Growth Rate (%) Growth Function - S0 O Y Percentage
TR : -
Class 5 6.14 2 |compound v E; L0 242
Class 6 516 2 [Compound - Jf (zReam 216
Ciass 7 036 2 [Compound - S00ay 22
Class 8 2 2 [Compound - HE:‘ = 24
Ciass 9 6399 2 [Compound = R g 278
Class 10 821 2 | compound - B, £00om 35
Class 11 0.78 2 |compound = % LD 38
ima 0o 2  F— | | [ ~| |8:00am 43
[ Monthly Adjustment ] Import Monthly Adjustmen 9:00am 5.34
10:00 am 6.15
Month Class4 Class5 Class6 Class7 Class8 Class9 Class Class Class Class e
11:00 am 6.53
0899 [0899 [0s99 (088 [09e6 |0ses |oses [0 |07 [0 e e
February | 0.94 0.54 0.94 0.54 1.041 1.041 1.041 0.748 0.748 0.749
1:00 pm 6.29
March | 0.979 0.979 0.979 0.979 1.057 1.057 1.057 0.847 0.847 0.847 =
= |2:00pm 5.89
April 0.972 0872 0972 0572 |0.917 0.917 0.917 0.889 0.889 |0.889 300pm 53
May 0.992 0992 0992 |0592 |0.897 0.897 0.897 0.8 0.98 0.98 -
— — — — — 4:00pm 50
June 1.087 1.087 1.087 1.087 1.119 1.119 1.119 1.187 1.187 1.187 500pm 458
July 1.018 1.018 1.018 1.018 0.941 0.541 0.941 121 121 121 00pm 248
August | 1.016 1.016 1.016 1.016 1.019 1.019 1.019 1.034 1.034 1.034 -
7:00 pm 437
- o 7 7 7 7 7 7 =
I 8:00pm 3.99
Auxles Per Truck
9:00 pm 363
ehicle Llass Single Tandem Tridem Quad o
10:00 pm 331
11:00 pm 3
Class 5 2 0.05 0 0
Total 100.0
Class 6 1 1 0 0
Class 7 1.06 0.06 0.59 0.35 =
Class 8 228 0.74 0 0
Class § 129 1.85 0 0
Class 10 154 1 0.31 0.56
Class 11 499 0 0 0
Class 12 385 0.96 0 0 -

Figure 3-2. Traffic Inputs with More Than a Single Value
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”82131_76903 JPCP:Single |~ 82131 76903 JPCP:Tandem 82131_76903 JPCP:Tridem } 82131_76903 JPCP:Quad
Month Class Total 3000 4000 5000 6000 7000 8000 9000 10000 11000

Janary [ 100 019 |02 foes  [165  [315  [7:1  [sss |12 |19

January 5 100 263 15.77 17.16 15.08 8.65 9.15 5.93 5.89 438

January 6 100 033 0.88 122 1.81 218 5.14 7.38 13.84 16.11

January 7 100 219 1.74 1.77 223 1.91 265 287 435 5.04

January 8 100 1.56 215 332 5.07 6.18 10.68 11.56 14n 9.46

January 9 100 142 2.76 248 2.88 247 472 7.33 16.74 20.72

Figure 3-3. Axle Load Distribution Inputs (Only a Portion Shown)
A B C D E [ G H 1 K L [\t N (o] P Q R 5 T u A '

1 | Location/Route Inputs vor | devery | cuor cows | A danes
2 veD (vca) Level
3 Rural/Urban a5 Lirbaw © fAmT Alstizeal E
4 CADT (one-way) 5ee 0 At ro00 10 5005 | mapienat El
5 COHS rim 25008 Statenige 4
6 Num_Lanes
7
8 Vehicle Class Distribution Hourly Distribution Monthly Adjustment Factors [MAF} Number of Axles per Truck
9 0.00) 0 0.00} Month Classd | Class5 | Class 6 [ Class 7| Class 8 Class 9] Class 10 [ Class 11 Class 12 Class 13 Truck Class | Single [Tandem [Tridem [Quad
10 5 0.00| 1 0.00| January Class 4 1.6 0.4 0| 0|
11 6| 0.00) 2 0.00) February Class 5 2 0 o 9
12 7 0.00| 3| 0.00| March Class 6 1 1 [ 0
13 8| 0.00) 4 0.00) April Class 7 108 o008 o051] 043
14 5 0.00| 5| 0.00| May Class 8 216) 08¢ [ 0
15 10| 0.00) 6| 0.00} June Class 3 1.21 18 o o
16] 11 0.00] 7 0.00| July Class 10 1 1 0.4 0.8
17 12 0.00) 3 0.00] August Class 11 5 0 o] o
18 13 0.00) 9| 0.00| September| Class 12 4 1 0 0
15 10 0.00| October Class 13 2.43 1.56 0.5| 0.28]
20 11 0.00|
21 12 0.00) December
22 13 0.00|
23 14] 0.00]
24 15 0.00|
25 16 0.00|
26 17| 0.00)
27 13 0.00|
28 19| 0.00)
29 20 0.00|
30 21 0.00)
£l 22 0.00|
32 23 0.00]
33
34 Single Axle Load Spectra
35 Manth Class 3 a 5 6 7 3 3 10 | 11 | 12 | 13 14 15 16 17 |18 19 20 21 22 | 23
36 January 4
37 January 5
38 January 3
39 January 7
40 January 8
41 January Bl
42 January 10
43 January 11
44 January 12
45 January 12
46 February 4

Figure 3-4. Traffic Inputs Excel S preadsheet

After importing the appropriate . XML file, or copying from the Excel spreadsheet, the general traffic
inputs will need to be changed Appropriate values for Tweway AADTT, % trucks in the design
direction, and % trucks in the design lane (Figure-8) can be found in the traffic memo received
from Statewide Transportation PlanningThe designer must supply values for Number of lanes and
Operational speed based on knowledge of the project sitélhe remainder of the inputs in Figure-3
should remain as the sdtware defaults. Refer toChapter 7- Traffic Inputsfor more details.

WARNING It is important to edit these valuesafter R G G Y | q R U N OEhe i@poiit pracskon R0 1J 4
overwrites these with values from the .XML file.
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v AADTT —

Two-way AADTT 849
Number of lanes 3
Percent trucks in design direction 52
Percent trucks in design lane 83

Operational speed (mph) 35 )
v Traffic Capacity

Traffic Capacity Cap Not enforced
v Axle Configuration

Average axle width (ft) 85

Tandem axle spacing (in) 516

Dual tire spacing (in) 12

Quad axle spacing (in) 492

Tire pressure (psi) 120

Tridem axle spacing (in) 492
v Lateral Wander

Design lane width (ft) 12

Mean wheel location (in) 18

Traffic wander standard deviation (in) 10
v Wheelbase

Average spacing of long axles (ft) 18

Average spacing of medium axles (ft) 15

Percent trucks with long axles 61

Percent trucks with medium axles 22

Percent trucks with short axles 17

Average spacing of short axles (ft) 12
v |dentifiers

Approver

Date approved

Author

Date created

County

Description of object
Direction of travel
Display name/identifier
District

Figure 3-5. General Traffic Inputs

3.1.7 - Step 7: Choose Climate Station

Choose the weather station closest to the projectThe latitude and longitude from a point near the
middle of the project can be entered to assist with determining the closest statioif needed.
Details on climate stations can be found inChapter 8- Climate Inputs. As needed, adjust the water
table depth to the appropriate annual average value as outlined i@hapter 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 pavesant and existing pavement

cross-section (for rehabilitation designs).Change inputs as necessary and allowed by Chapters 9

through 13.Common MDOTpavement cross-sectional layersthat can be used for ME import can

AHWnYe Ul WRUDégignd dih HE WA 208 @ An YaOT 131 WY U Wa 6Dvigieny Ut ql 2 #HqR
common drive. These layers are in . XML format for importing into Pavement ME Desighis

subfolder is only available to MDOT users of Pavement ME Design.

Import layers include different types of subgrades, subbase/basé¢ayers, HMA pavementgalso

known as Asphalt Concrete (AC))and JPCP pavementsIPCP pavement import files argrimarily
separated by theregional differences as described irChapter 10. Additional factors, such asjoint
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spacing, dowel bar diameter, slab width, and tied shouldersmay vary and should be adjusted by
the designer as neededrgfer to Chapter 10for further details).

For HMA pavements special consideration is needed forthe asphalt mix and binder mechanical
properties. These include the HMAnix dynamic modulus, binder shear modulus, mix indirect
tensile strength, and mix creep compliance The values are dependent on the ~  LU{I dniixitypek 1
(e.g.5EMH 3EML, etc.) and binder grade As explained inChapter 9and the MDOTRoad Design
Manual, mix type isdetermined by therelative traffic level, lift sequence, and layer thickness while
the binder selection is based on theproject regionand mix type Note that HMAlayersto represent
all possible combinations of MDOTmix and bindertypes were not created. Forthose mix-binder
combinations that are notlisted in the MDOT common drivethe designershould import the

closest matching asphalt layer, then manually import or copy and pastethe mix and binder
properties individually into each layer.Table 31 lists how to insert the Level 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 filg
Asphalt Binder (Shear Modulus) | Import the correct binder .bif file

Indirect Tensile Strength Copy and paste from the correct mix type/binder Excel filg
Creep Compliance Copy and paste from the correct mix type/binder Excel filg

NG WUWnRGWH WORHEDE ¢! WnY!l Wad Wt DWGI NWEH| WEIY GRE @ RIF I kIl
subfolder on the Construction Field ServiceDivision common drive. Figure 3-6 shows the
subfolders under the HMA propertiedolder.

S
Climate

Example Designs E

HMA properties M G
Layers IDT_D(t)

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

N6 DM@k WnYaT W1 WAYUqc¢c RUY W6 DWHI DUIGWHRYGGIRe URIDWE UT WR
HYUqc¢ RUt W6 WI ! U¢c GRAWGYT eadet WnRGWH AWwe UT Wadé JWhHh] k Wn

The DynaMOD softwarewas used to generate these input filesRefer toSection 1.3 - Michigan ME
Researchfor a description of the DyndOD software.
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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 madelhe ErroiList tab should be checked to make sure no
errors or warnings are listedTechnically, designs can be run with warnings for specific inputdut
users shouldreview these to verifyand correct the reason for the warning messagas needed
Figures 37 and 3-8 show how error and warning messages are displayed next to the input itself,
and in the ErrorList tab, respectively.

v Mixture Volumeincs

Air voids (%) [

Effective binder content (%) 126

Percent asphalt content by weight of mix (%) 6.2

Aggregate gradation Aggregate Parameter: 0.275

Poisson’s ratio 0.35

Unit weight (pcf) [3X] 45 Unit weight is out of range (50 - 500 pcf)

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

Project Object Property Description
56023-208483_M20_HMA_1 | Layer 1 Flexible : SEML_64-28 | Air voids (%) Air voids is out of recommended range (2 - 10 %)

ﬂ 56023-208489_M20_HMA_1 | Layer 1 Flexible : SEML_64-28 | Unt weight (pcf) | Unit weight is out of range (50 - 500 pcf)

|— Compare |_g) Error List |

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

Contact the Pavement Management Sectionréfer 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 fefer to Chapter 2- Software Operation).

WARNING Close all open Excel files on your computer before running trialSummary outputs
may fail to generate if you have any open Excel files.

3.1.11 - Step 11: Examine the Summary Output

Review thePDFand/or Excel output files to make sure the summaries of traffic and climate details
are reasonable and that all inputs are correctCheck the performancecriteria predicted values and
reliability results. Determine if the criteria for final design acceptancds met as stated inChapter
14 - Assessing the Results/Modifying the DesigrNote 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 asstated in Chapter 14- Assessing the Results/Modifying the
Designare not met,then revise the design and rerun. 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 analyzedrhis will allow for comparisons between designs if
needed.

3.1.13- Step 13: Submit for QA Check

When the final design has beemletermined, submit it to Construction Field Serviceivision for a
guality assurance (QA) checkDesigns(and all related information)completed by region pavement
designers will be submitted toAl YT Hqi Rt A Ws Raqd R U HitY6Od LT Yz FRLGNRYYOU K133 Lse L
hAc210130qW? 13t RNU K il Ravdimend Mahiyement SectionlAinCoristruttibniGield
Services Divison will conduct the QA.When all documents are ready for QA, send an email
according to the followingPavement Management Section personnegfefer to Section 1.6 -
Contacts for contact information):
9 Superior, North, Grand, and Southwest : Fawaz Kaseer
1 Bay, University , andMetro: Justin Schenkel

The design and related informatiomeeded for QA arespecified H! Waq 6 JWh f Ut ql e #HqRY Ut Kk L
found RU Wa 6 1J Wh ~ E\SubtitlamRditngd LR 2BH N YO T 1 WYOWaqs W9 YUt ql e HqR
Division common drive.Refer toSection 14.5 - Final Design Verification (QAfor 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
Al YTUHQqI Rt JAWs Ra 6 R U by Ui YeFAGinRYYGU kI UFRUeLE 611 LikRAAST 2133 G 13 C
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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 ME Pavement Type Design Life

Type (years)
. New .

HMAReconstruction Flexible Pavement 20

Pavement
. New Jointed Plain Concrete

JPCP” Reconstruction Pavement Pavement (JPCP) 20

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

Concrete % over Composite Overlay JPCP over (conc. typé) 15 or 20:

(unbonded)
Concrete  over CRCP Overlay JPCP over CRCP (unbonded) 15 or 20:
Concrete over HMA Overlay JPCP over AC 15 or 24
o . Short Jointed Plain Concrete

oYUHRI DglWWeiyZwb WY 2 131 Overlay Pavement (SJIPCP) over AC 15

Multi-course HMA over Rubblized New Flexible Pavement 20

Concrete Pavement

Multi-course HMA over Crush & Shape | New .

HMA Pavement Flexible Pavement 15 or 20:3:

Multi-course HMA over HMA Overlay AC over AC 15 or 20:3:

Multi-course HMA (with/without ASCRL) Lo

over JPCP/IRCP Overlay AC over JPCP 15 or 20:3:

Multi-course HMA (with/without ASCRL)

over CRCP Overlay AC over CRCP 15 or 20:3::

Multi-course I_—|MA (with/without ASCRL) Overlay AC over (conc. typé€) 15 or 20e5'c

over Composite

. New Jointed Plain Concrete

Aggregatelift and JPCP Pavement Pavement (JPCP) 20

Aggregatelift and Multi-course HMA New Flexible Pavement 20
Pavement

! =In PMED, select JPCP over JPCP (unbondeifunderlying is JPCP/JRCRBPCP over CRCP (unbonded)

underlying isCRCP.

2=In PMED, select AC over JPCH underlying is JPCP/JRCHC overCRCPif underlying is CRCP
8 = Short-jointed concrete pavementfor reconsor overlays of existing concreteare not available inPMED

oW WMWNPW! Del + WnY!l WeEYUHI DqlWY 211 0
31237t Usk 1B years for twecourse HMA overlays and 20 years for threeourse HMA overlays.

Clt WEWEwwe OT W=MW! e+ oW

NOTE:MDOT is not yet using ME for rehabilitation fixeghe design guidelines for these pavement

types are inAppendix A - DARWin Inputs (AASHTO 1993 Method)
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Table 4-2. Construction and Open to Traffic Recommended Inputs

Input Month Year

Month of last pavement placed

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

Existing Construction

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 Pavementd 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 foFlexible Pavements| Leave checkboxunselect (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 designFigure 41 shows an example of the inputs needed for

an asphalt new/reconstruct design.

General Information

Design type: Mew Pavement W
Favement type: Flexible Pavement ~
Design life (years): 20 ~
Base construction: July v (20200~
Pavement construction; August | (2021w
Traffic opening: September | (202w
[] Special traffic loading for flexible pavements

Figure 4-1. General Information Input Area

4.2 - General Information Inputs

Design Type

The choices for this input are New Pavement, Overlay, and Restoratida|J 0 IJH q lUh  1J5 WA ¢ 2 130G 13U
when designing goroject that is anew/reconstruct, an asphaltover crush and shapeal existing

asphalt pavement, an asphalt over rubblizedexisting concrete pavement,or an aggregate lift with

asphalt resurfacing. EIJG U HqWh §2 131 Gc¢! Kk Ws 6130WI 3t RDURUNLWE WGI YT IIHC
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surface that will remain intact. flRestorationkis for concrete repair and/or diamond grinding
projects. The fRestorationkdesign will not be used becauseMIDOT does not use design methods for
these repair types Refer toChapters 9and 10 for design considerations of new reconstruction
asphalt and concrete, respectively andChapter 13for rehabilitation design considerations(which
are notyet available since MDOT is noturrently using Pavement ME for rehabilitation design)

Pavement Type
Theavailable Pavement Typeoptions depend onthe selected Design Type The following provides a
comprehensive list of all ME Pavement Types
T New Pavement
o Flexible Pavement
o Jointed Plain Concrete Pavement
0 Continuously Reinforced Concrete Pavement
0 SemiRigid Pavement
1 Overlay (asphaltor HMAIs referred to as AC in the software)
o ACover AC
AC over AC with Seal Coat
AC over AC with Interlayer
AC over @mi-Rigid
AC over JPCP
AC over CRCP
AC over JPCP (fractured)
Bonded PCC/JPCP
Bonded PCC/CRCP
JPCP over CRCP (unbonded)
JPCP over JPCP (unbonded)
CRCP over CRCP (unbonded)
CRCP over JPCP (unbonded)
JPCP over AC
CRCP over AC
o SJPCP over AC
1 Restoration
o JPCP Restoration

O O O 0O OO 0O O o o o o o o

Note that not all options are used for MDOT pavement desigRefer toSection 1.4 - Design Types
and Table4-1 forMDOT applicable Pavement ME Design/Pavement types.
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Design Life

The value entered for Design Life geends on the project type.Refer toTable 4-1 for the respective
values. However, during the pavement design phase of the LCCA process, design lives may require
adjustment to ensure LCCAequivalency. This occurs whenproject specific conditions prevent a
direct comparison of equivalent fix types For example, twacourse HMA overlays use 1l¥year

design life, but this may need to be increased to 2gear design life where thin concrete overlays

are not applicable (and standard thickness overlays that use 2@ear design life are).

Existing Construction

Enter month and year of construction of the existing paved surfadhat is to remain in place If the
month is not known, use AugustFor 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 desigrE DG IJHRqh s e G! k We UT WIU0q I
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

EVNGUHRqWR 2nRet qk We U7 WIUqIl WaSinddliite @xaqd mdrtB s optd T W! 1J¢ | WY ™n
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

ENGUHRQWAENGqUG A K We UT WIUqdl Usinéeldhdl éxaotrortiRiSmota 1JT W 1J¢ |
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 configuratidin.
is only available in flexible designswhere asphalt is the surface laye). Selecting this option (by
checking the box) removes all the standard traffic inputs and replaces them with the following:
9 Tire load: the load experienced by a single tiren pounds (Ibs) All other tires are assumed
to carry the same load.
Tire pressure: the hot inflation pressure of the tiresin pounds per square inch (psi).

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

1 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.

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

9 Tire location:

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 R¥of Tab Pane as shown in

Figure4-2 below.

| 35032109659 105981...Project |

- X

General F Criteria
Design type: [New Pavement A ritial IRI (. /mie)

Pavememmtrwﬁmim v||2014 ~
Traffic opening: | S v||2014 ~

e Add Layer §§ Remove Layer

wrype: [Jointed Pisin Concrete Pavement (1 | | Teminal IRI {n /mile) *
Deennik (=8 =] |1pcpvansvene cacng perert sabe) -
Mean joint faulting (in.)

-
@A | | ==
f 4 [identifers \

Display namefidentifier 35032_109659 & 105981 JPCP

Description of object JPCP Recon Design

Approver

Date approved

Author M. Eacker

Date created 772472014

County losco

State Michigan

District North

Direction of travel NB/SB

From station (miles) 7.793

To station (miles) 14.650

Highway us-23

Revision Number 0

User defined field 1 CS 35032

User defined field 2

User defined field 3

ltem Locked? False )

Figure 4-2. Location of Project Identifiers
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N6 RY WE! 3¢ WRY WeHHDEE IT WAH! W 3d 3HqRUNDWeWA menT. Theta W T 13U q
h?2Rt Glac! WU GWoRT WUqRNRIUJI Kk WNRIWJGT Ws R OTheldBsigmeG Y Gz 0 ¢ a1l

should fill in the remainder of the fields as appropriateThis is useful for future reference and for

the QA reviewerN 6 D lWag 6 | DI WH O+ 1 W InRUPJT WnRVGT Kk WRqUGt WHE UWA
not captured in the other items.If projects are stored in the ME databaseéfer to Chapter 2), these

fields are searchable for quickly locating specific projectsTheControl Section (CS) and Physical

Road (PR) location identifiersy Y1 Waq 6 WWGI YT WHaqWe !l W I3HEHYAGGUIOT T Wa VY WAL
NixOt qi! AW DWhf qlaWx YAT Il ek WnRIJGT WRY WeceaqYacqRACTD
project can be edited. W2 ¢ Ge WY nWbNI 2 DwlWd YRt + We 00 WnédW.idT + o RUGe ¢
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Chapter 5 - Performance Criteria and Reliability

Table 5-1. Flexible Pavement Distress Thresholds and Reliability

o Units Recommended | Recommended

Criteria . L
(per lane/mile ) Value Reliability

Initial International Roughness Index . . Blank - Not
inches/mile 67

(IR1) 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%

ACthermal cracking feet/mile 2,000 95%

Permanentdeformation - total

pavement (i.e. total cross-section inches 0.5 95%

rutting)

Eermanent deformatmn— AC only inches Do not use* Do not use*

(i.e. HMA onlyrutting)

Chemically stabilized layer- fatigue % surface area Do not use* Do not use*

fracture (overlaysonly)

Totalfatigue cracking - bottom-up plus | o, | ¢ 0 areq Do not use* Do not use*

reflective (overlays only)

Total transyerse cracking thermal feet/mile Do not use* Do not use*

plus reflective (overlays only)

JPCP crackingoverlays only) % slabs cracked Do not use* Do not use*

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

=Avalue must be entered,so leave the software default in place To hide these outputs in the ME design

DGY!l qAWe URSUHL W6 JWHS DAL HY+Wn Yl WhAUDGY! qWé Rt RARORq! k Wn*

Table 5-2. JPCPDistress Thresholds and Reliability

Criteria Units Recommended Recommended
(per lane/mile ) Value Reliability
Initial IRI inches/mile 72 Blank - Not
selectable
Terminal IRI inches/mile 172 95%
JPCPTransverse cracking % slabs cracked 15 95%
Mean joint faulting Inches 0.125 95%
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5.1 - Introduction

Figures 51 and 52 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 additionatiteria as
noted in Table 51.

Performance Critenia Limit Reliability Report Visibility
Initial 1RI {in/mile) 7

(/]
Teminal IRI (in/mile) 172 95 ]
AC top-down fatigue cracking (% lane area) |25 95 (/]
AL bottom-up fatigue cracking (% lane area) |20 95 (]
AC thermal cracking §t/mile) 2000 35 (]
Pemanent deformation - total pavement (n) |0.5 95 (]
Permanent deformation - AC only (in) 0.5 95 (/]

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

Performance Criteria Limit Reliabiity Report Visibility
Initial IRI (in/mile) 72 (]
Teminal IRI (in/mile) 172 95 (]
JPCP transverse cracking (percent slabs) 15 35 (]
Mean joint faulting (in) 0.125 95 (]

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

Each of the performance criteriarefers to atype of pavement distressor smoothness (also known

as IRI or ride quality)Note that the terminal IRI iscalculated in Pavement ME by using a

combination of the predicted distresses. N6 11 I n Y| DAWq6 Waq !l Gt WbuGWI nY!l G¢ UF
wl RE al It W WinteréhényeabtylThelimit vilde is the maximum amount of that distress

(or IRI) that is acceptable at the end of the design lifét. is also referred to as the distress threshold.

The reliability value is tle 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 criteridn order for a performance

Hl RqUl Re¢ WqYWHWIWNR2IJ0We W Ut edqWYnWmwActt mAlWlg6 WG T
end of the design life, at a reliability above the target reliability valug&o have gredicted distress

amount and its respective reliability level appear in the design output files, make sure the check

HY#Woiea UT U1 Wh AUDGYI qWé Rt RHRGRq! b WRY WHGE IHT 1IT

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 valuel.is recommended that the designer
verify that the values are correct for the intended desigif a starter design file is not used, these
inputs will need to be entered using the values from Tables5 or 52 above.
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5.2 - Performance Criteria

The performance criterialisted for each designdepends on the type of pavement that is on the
surface. Refer toTables 5-1 and 52 for the available criteria types forasphalt and concrete,
respectively.

The performance criteria units shown in Tables 5-1 and 52 are per laneor 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 smoothnesshichis
measured using the International Roughness Indef{R|) ininches/mile. More specifically, the IRI
represents theaccumulated stroke displacement of asimulated passenger car shockabsorber
over aspecified distance. For all ME designs,tere are two IRI values that must be enterednitial
IRl and terminal IRI.

Initial IRI

The initial IRI is the expected smoothness of the pavement at the time it is opened to traffidter
project construction, there aretheoretically no distresses and/or fatigue accumulation, so ME
begins with the performance criteria at 0The exception to this is thenitial IRIvalue. At opening to
traffic, IRl is a nonzero value because pavements are not constructed perfectlgmooth, and some
suspension movements are occurring To accommodate this fact, ME requires an additional input
in the performance criteria area to indicate the initial IRIME uses the initial IRI value as the starting
point and IRI will increase with time according to the IRl modelnitial IRI does not have an
associated reliability because itsimply representsthe estimated or anticipated starting point. The
terminal IRI, however, does have a reliability valu® account for potential prediction variability.

For Michigan pavementsthe following values will be usedor initial IRE
1 New asphalt projects (includescrush and shape, and aggregate lift projects) = 67
1 New concrete projects = 72

Terminal IRI

The terminal IRI is the maximum allowable IRI (not to be exceeded) at the end of the udefined
design life. The IRl models in ME are empirically derived based on the amountpsédicted
distresses and a site factor.Therefore, asdamage is accumulatedwithin the design,the predicted
distresses will increase, leading to a corresponding rise ithe predicted IRI.For example,past
research has shownthat for each 1 inchimile of faulting present, aboutl.75inch/mile of IRI will
accumulate (Byrum & Perera, 2005)For new/reconstruction JPCR IRIdistresses are cracking,
faulting, and spalling.Note that concrete spalling isnot a performance criteria output of Pavement
ME and is solely used for predicting IREpalling is calculatedbased on the pavement age (years),
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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, IRIdistresses are rutting, total fatigue cracking, and
transverse cracking.

In addition to thedistresses that contribute to IR, the site factors are properties of the project site
that will also impact the IRI.The properties affecting the site factor are¢he following per pavement
type:
1 Asphalt pavements
0 Age of the pavement(years)
o0 Plasticity Index of the subgrade
0 Freezingindex( [ WIT)¢! ¢
0 Subgrade percent passing the #4 and #200 sieve&b)
0 Average annual precipitation(inches)
1 Jointed plain concrete pavements
0 Age of the pavement(years)
0 Freezingindex( [ WI) ¢! t
0 Subgrade percent passing the #200 sievg%o)
1 Continuously reinforced concrete pavements
0 Age of the pavement(years)
0 Freezingindex( [ W) ¢! ¢
0 Subgrade percent passing the #200 sieve%)

The software default of 172 inches/mile was adopted as the terminal IRir all pavement types

5.2.2 - Asphalt Performance Criteria

Bottom -Up Fatigue Cracking

Bottom-up fatigue cracking is load related cracking in the whegdath 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 cracksThis pattern looks
very much like the hide of an alligatorBottom-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 bottomup fatigue cracking in that they are both types of

longitudinal cracking. However, t initiates at the surface of the asphalt layers|itis measured by the
percentage of the overall lane surface that is cracked.
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During the local calibration process, the measured topdown cracking data from irservice
pavements was included in the bottomup cracking model.It was determined that this provided a
better cracking calibration. For this reason, MDOT will not be utilizing tedown cracking
performance criteria for judging the acceptability of a design.

Thermal Cracking
Thermal cracking isnon-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 o0f2,000 feet/mile was adopted as the thresholdThis equates to an average spacing &l
lane width transverse cracks of32 feet (for lane widths of 12feet).

Total Rutting

Rutting is the vertical deformation found in the wheegbaths. 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 whegdaths. 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) onlyPrevious
versions of the software assumed asphalt rutting to be equivalently contributed bgll asphalt
layers in the crosssection. The contribution from individual asphalt layers to the overall asphalt
rutting can be variedcustomized. However, this requires measurement data on the rutting in each
asphalt layer from inservice pavements.Since MDOT does not have this data, the former
assumption of equal contribution among the asphalt layers will be continuedAsphalt rutting is
measured in inches.

During the calibration process, onlytotal rutting data was available to assess rutting Therefore,
total rutting was calibrated while separate rutting amounts in the asphalt, granular, and subgrade
layerswere 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 performancecriteria only appears for asphalt
overlays ofexisting asphalt pavements withsemi-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 semirigid 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 totalfatigue cracking performance criteria only appears for asphalt overlays of intact
pavement. The totalfatigue cracking is a summation of bottomup 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 determinethe amount of reflective cracking (versus fatigue crackingpccurring in the
overlaysurface asphaltwas 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 totaltransverse cracking performance criteria only appears for asphalt overlays of intact
pavement. The totaltransverse cracking is a summation ofthermal 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 calibrateéor
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) continueslPCP 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) continuesCRCP punchouts are measured by
the number per mile.

Asphalt overlay ofCRCPprojects were unavailable for usein 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 topdown 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 JPTRe
predicted value represents the expected average per joint for the desigRaulting is measured in
inches.

A value 0f0.125inches 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

| Dt 20 qRUNDWGRIUHWD WY n WHY UHI Rimphbutd akbanaasuddd bytHe dinatee U H 6 19+ WIT
that occur per mile.

Since CRCP pavementsare not standard for MDOTthis 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 lifeFor example, setting the reliability to 95% for terminal IRl means that the
designeris aiming fora 95% probability (95 or more out of every 100 projects) that the kiRies not
exceed the terminal IRI limit value during the design period/E differs from the AASHTO93 design
method by consideringmultiple reliabilities , one for each performancecriterion, rather than a
single reliability value

As shown in Figure 8, the performance criteriapredictions 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% reliabilityequates to astandard deviation factor

of 1.96. For 95% reliability, ME will multiply the standard error for that performance criteria by 1.96,
and add this b the mean predicted value to obtain the predicted distress at a 95% probabilitirhe
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portion of the standard distribution curve above the threshold level is consided the probability of
failure.

Probability of failure
Threshald Level

Predicted distress at

Distress desired reliability level

50% reliability
(mean prediction)

| -

Design Life

Age

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

In Figure 53, the design would pass, for this particular performanceriteria, since the predicted
distress at the desired reliability does not exceed the threshold level.

Even though the reliabilitycan be set at different levels for each of the performance criteria, it has

been recommended that the same level be used for a{#t). A value of 95% was adopted for all
MDOTdesigns.
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Chapter 6 - Calibration Coefficients

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

Coefficient/Standard
Category o Value
Deviation
AC Bottom Up C1l 0.232
AC Bottom Up C2:<5in. 0.6998
AC Bottom Up C2:>12in. 0.8742

AC Bottom Up

C2:5in. <= hac <=12in.

(0.867 + 0.2583 * hac) 0.2204

AC Bottom Up

C3

6000

AC Bottom Up

Bottom up Standard
Deviation

0.2262+ 14.2349/(1+exp0.2958-
0.1441*LOG10BOTTON))

AC Top Down C1l 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 0.3657 * TOP + 3.6563
Deviation

AC Fatigue BF1l:<5in. 0.02054

AC Fatigue BF1:>12in. 0.001032

AC Fatigue BF1:5in. <= hac <=12in. (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(RUTQ.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 Cc2 75

CSM Cracking C3 2

CSM Cracking ca 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)

Coefficient/Standard

Category 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 Cc2 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 Ci 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* PowBASERUD.3656)
Subgrade Rutting Subgrade A3 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(SUBRUTD.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 +

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 +

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 +

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 Coefficien

ts for Rehabilitation Flexible

Coefficient/Standard
Category o Value
Deviation
AC Bottom Up C1l 0.232
AC Bottom Up C2:<5in. 0.6998
AC Bottom Up C2:>12in. 0.8742
AC Bottom Up C2:5in. <= hac <=12in. (0.867 + 0.2583 * hac) 9.2204
AC Bottom Up C3 6000
Bottom up Standard 0.2262+14.2349/(1+exp(0.2958-
AC Bottom Up Deviationp 0.1441*LOGlO(B(gTTOIF\)/)(§))
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.) | 1o down Standard 0.838* TOP 40.0269
Deviation
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) | ..o down Standard 0.9236* TOP 40.6452
Deviation
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Table 6-2.

Calibration Coefficients for Rehabilitation Flexible

(continued)

Coefficient/Standard

Category Deviation Value

AC Fatigue BFl:<5in. 0.02054

AC Fatigue BF1:>12in. 0.001032

AC Fatigue BF1:5in. <= hac <=12in. (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).6939)

AC Rutting (Rigid)

Standard Deviation

0.2336* Pow(RUT).7763)

AC Rutting - Layers

BR1 1.0422
(Flex)
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 Cc2 75
CSM Cracking C3 2
CSM Cracking ca 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 C1l 15.072
IRI Cc2 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)

Coefficient/Standard

Category Deviation Value

,Izcezjléce::ri?glig?d c1 0.38

,Izcezjléce::ri?glig?d c2 1.66

/ng'égﬁ?gig?d c3 2.72

/ng'égﬁ?gig?d c4 105.4

e o

iglégrﬁ?gig?d K1 0.012

iglégrﬁ?gig?d K2 0.005

Eéjlégﬁ?glig?d K3 1

Egl.sgrﬁ?s%?d Standard Deviation 1.1097 * PowFATIGUE,0.6804) + 1.23
e o

/F:gfll's;rr?ir-l;\ilgse c2 25

Ehr e

e e o

AL

e

e
AR :

ng/l's;r;rj;\i/geirdse Standard Deviation 338.59* Pow(TRANSVERSE(849)
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Table 6-2. Calibration Coefficients for Rehabilitation Flexible

(continued)

Coefficient/Standard

Category Deviation Value
CRCP Fracured | 1 10375
CRCPI Fractred | ©2 1.8029
CRCP Fracured | © 01
CRCP Fracured | ©* 262.1
CRCP Fracured | C 0.6645
CRCPI Fracured | < 0012
CRCPI Fracured | 2 0.0002
Refl. Transverse K3 o1

CRCP/ Fractured

Refl. Transverse
CRCP/ Fractured

Standard Deviation

52.54 * Pow(TRANSVERSE,0.39) + 283.3

Refl. Transverse

JPCP C1 0.2833
\Il?PeéI:.PTransverse co 0.7333
‘I]?Peél: .PTransverse c3 25
?gg .PTransverse ca 70
?sg.PTransverse c5 271
?SE.PTransverse K1 0.012
?SE.PTransverse K2 0.005
Refl. Transverse K3 1

JPCP

Refl. Transverse
JPCP

Standard Deviation

308.74* Pow(TRANSVERSE 1063)

Subgrade Rutting Granular Base BS1 0.3823

Subgrade Rutting Granular Base K1 0.965

Subgrade Rutting Granular Base Stand. Dev. | 0.0236* Pow(BASERUD,184)
Subgrade Rutting Subgrade A3 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.7269)
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Table 6-2. Calibration Coefficients for Rehabilitation Flexible (continued)

Category

Coefficient/Standard
Deviation

Value

Thermal - Level 1

Level 1 K (MAAT <= 57 deg H

((3 * Pow(10;7)) * Pow(MAAT,4.0319))3.55 + 0

Thermal - Level 1

Level 1 K (MAAT > 57 deg F)

(0.13 * Pow(MAAT,2)11.68 * MAAT + 244.14) *1 +

Thermal - Level 2

Level 2 K (MAAT <=57 deg H

((3* Pow(10,7)) * POWMAAT,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 +

Thermal - Level 3

Level 3 K (MAAT <=57 deg H

((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 +

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

Table 6-3. Calibration Coefficients for New Rigid

Coefficient/Standard
Category o Value
Deviation
PCC Cracking C1l 2
PCC Cracking Cc2 1.22
PCC Cracking Cc4 0.415
PCC Cracking C5 -0.965
PCC Cracking Standard Deviation 2.9004* Pow(CRACK).5074)
PCC Faulting C1 0.6
PCC Faulting Cc2 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).2249)
PCC IRICRCP C1 3.15
PCC IRICRCP Cc2 28.35
PCC IRICRCP Standard Deviation 7.08 * Ln(IRI} 11
PCC IRICRCP Initial Standard Deviation 54
PCC IRHPCP Initial Standard Deviation 5.4
PCC IRHIPCP J1l 0.0942
PCC IRHIPCP J2 1.5471
PCC IRHPCP J3 1.797
PCC IRHPCP J4 23.7529
PCC IRFHIPCP 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 Cc2 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(P0,0.5316)
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Table 6-4. Calibration Coefficients for Unbonded Rigid

Coefficient/Standard

Category Deviation Value

PCC Cracking C1 2

PCC Cracking Cc2 1.22

PCC Cracking C4 0.415

PCC Cracking C5 -0.965

PCC Cracking Standard Deviation 2.9004* Pow(CRACK).5074)
PCC Faulting C1 0.6

PCC Faulting Cc2 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 * PowFAULT,0.368) + 0.00806
PCC IRICRCP C1 3.15

PCC IRICRCP Cc2 28.35

PCC IRICRCP Standard Deviation 7.08 * Ln(IRI} 11
PCC IRICRCP Initial Standard Deviation 54

PCC IRHPCP Initial Standard Deviation 54

PCC IRHIPCP J1 0.0942

PCC IRHIPCP J2 1.5471

PCC IRHIPCP J3 1.797

PCC IRHIPCP J4 23.7529

PCC IRFHIPCP Standard Deviation 29.03 * Ln(IRI} 103.8
PCC Punchout C1 2

PCC Punchout Cc2 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(P0,0.5316)

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

6.1 - Introduction

The prediction models in ME have been calibrated using Lofiterm Pavement Performance (LTPP)
test sections from around the United States and Canadarhis calibration is commonly referred to

as the global calibration and resulted in the global calibration coefficientsThese global
coefficients are alsoused as the default values in the ME software//hile the use of these

coefficients can result in appropriate designs, itis strongly recommended that each transportation
agencyusingthe ME design method calibratehe models to local conditions. By calibrating to local
conditions, this improves the correlation between ME predictions and actual performance

experienced bythe agency.
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Per this recommendation MDOT sponsoredhree research projects, to calibrate the ME software
to Michigan conditions. Theseresearch 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 kservice 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 elirmate 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 a45-degreeline, also known as the lineof-equality. An
example is shown in Figure 4.. The distance each point is away from the lin®f-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 Figure4.. Bias occurs when the data points of the
graph are systematicdly over or under the lineof-equality. An example is shown in Figure-g.

The results of the calibration research project can be found inthe following research reports:

1 RG-1595, Preparation for Implementation of the MechanistieEmpirical Pavement Design
Guide in Michigan, Part3: Local Calibration and Validation of the PavemeME
Performance Models

1 SPR1668, Recalibration of MechanisticEmpirical Rigid Pavement Performance Models
and Evaluation of Flexible Pavement Thermal Cracking Modeind

1 SPR1723,Testing Protocol, Data Storage and Recalibration for PavemeME 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 projectwas based on version 2.3and the latest project was version
2.6. While the latest aalibration had results for rehabilitation fix types,MDOT is not yet using ME to
design rehabilitation fix types.Ongoing MDOTesearch is studying the applicability of Pavement
ME for MDOT statewide design dfs variousrehabilitation fix types. Therefore, until this project is
complete, the values listed in Tables & and 64 are for informational purposes only.

Thelatest recalibration research project includedseveral notable investigations and findings to
improve the MDOT local calibrationOne enhancement involved adjusting the input foconcrete
widened slabs, usingdifferent theoretical widths to represent 14foot slab configurations. Another
focus was eiminating 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 IRl whehe
data was unavailable. Additionally, a comparison of MERRA climate data with thRIDOT improved
ground-based datarevealedthat the ground-based data was better suited for MDOT usgat this
time). This researchproject 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 specifiéC fatiguecalibration coefficient adjustment,
and use of themean average air temperaturadlependency for the ME thermal cracking coefficient
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(finding that a single value was better suited for the thermal cracking coefficientyltimately, this
project increased the number of historical MDOT sectionsised for calibration from 280 to 537 total
pavement sections, expandedthe catalog of tested materials for ME inputsand validated the
calibration by using past MDOT ME designs to ensure their practicality.

Predicted Distress

Predicted Distress
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Figure 6-1. Plot of Predicted vs. Measured Showing Error
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Figure 6-2. Plot of Predicted vs. Measured Showing Bias
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6.2 - Calibration Inputs

The values listed in Tables4d through 6N Wt 6 Y2 T WA WIUqI! U7 WRUWaq6 JWE GGl Y
21t RDUW9 caRAI ¢ qRY UL ¢ # q YTolopenlsncibiratiah fadtét tibl dodidelLUE # Ga Y| 1
clickitsnode.7 1J Wt 2 | JWaq VY WHGRHL Wa 6 1JWhH E ¢ FddéHehdab wWHendrhaking Y W9 ¢ 0 R H
changes (efer to Figure6-3). Any new projects(not yet previously created}hat are created after

the changes are saved, will utilize thessavedvalues.

| Save Changes to Calibration | | |Ipdate Open Projects | | Restore Calibration Defaults

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

¢ GGl YGI ReqUlWgcec AWRUWq 6 JWh ~ E LW? applicsRO e DLRAI ¥ R¥ G WUEGCH
9¢iRHAI ¢ qRY U LahditsraspdctivedasigY tipedd thalproject. The example in Figure @

shows anewly createds A9 AWl WHY Ut ql 2 Aq WG| Y T 1JH q&utbinaYidally 6 1JWH  1J5 WA
applied to that project.

=4 Projects

=y 25084_110535 JPCP
- Traffic

..... O Climate

----- {1} JPCP Desian Properties

+-[4 Pavement Structure

=N |4 Project Specific Calibration Factors

F|h New Fledble

o il

£ Ne&Fﬁ id -

{5k Restore o
|5k Bonded Rigid
.5k Unbonded Rigid

Sensitivity

Optimization

----- 7. PDF Qutput Report

-] Excel Qutput Report

----- 7. Multiple Project Summary

----- 4 Batch Run

+-[4 Tools

= 4 ME Design Calibration Factors
F|h New Fledble

o et Rl
New Rigid

e

|5k Bonded Rigid

|5k Unbonded Rigid

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.§ GIJU Wq 6 W We GGl YGI Rec qUWac¢ AWn | Yo Waqé6 JWh ~EW? 13t F
New Flexible for new/reconstruct asphalt project§ and& & RHt Wa 6 1JWh O Gq ¢ i WS @dp YA |
(refer to Figure6-3).
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To restore the software default calibration factors for a design type, open the appropriate tab and

HIORAL Wqdé IJWh AIJt q Y1 1JW9 deteRdFigaransR)YAD hie@liddmeatedipmjecks bfA 2 q q Y U Wkl
that design type will use the software default calibration factors unless they are changg@nd

saved)again.

The calibration coefficients shown in Tables 61 to 6-4 are unique to the matchingPMED Design
and Pavement Types as noted i@hapter 4, Table 41, and are summarizedas follows:
New, Flexible Pavement Table 61

Overlay, AC over ACTable 62

Overlay, AC over JPCPTable 62

Overlay, AC over CRCPTable 62

New, JPCR Table 63

New, CRCP- Table 63

Overlay, JPCP over ACTable 63

Overlay, CRCP over A€Table 63

Overlay, SJPCP over ACTable 63

Overlay, JPCP over JPCHable 64

Overlay, JPCP over CRCHable 64

=4 =4 =4 =4 -4 -4 4 -4 -8 - -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 | Actual
/day
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% (twoway/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 (efer to Section7.4.1 - AADTY)
AADTT Operational speed mph For mainline routes, use:
1 Thelowest posted speed limitfor trucks within
the project limits* (truck speed max is 65 MPH)
Ramps that arenot freeway to freeway, use:
1 Use 30 MPH unless a warning sign speed limit*
can be used.
* Minimum speed for all scenarios is 25 MPH
Traffic Capacity- Enforce highway - xJec20WHGE IHT AY+We Ut DO WUHG
capacity limits not cap traffic growth)(software default)
Traffic Capacity- Annual average daily - Not applicable (N/A)
traffic excluding trucks
Traffic Capacity- Non-truck linear traffic % N/A
growth rate
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 | - N/A
environment
Traffic Capacity- User-specified capacity | - N/A
limit
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 wanderstd. 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. AppendixB.1)

Fourth Choice: Non-Freeway/Freeway Statewide

average AppendixB.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 AppendixB.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
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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 lif@rafficinputs are
defined by the projectsegment truck traffic characteristics, obtained from weighin-motion (WIM)
or classification sites, also known as permanent traffic recorders (PTRIProjects that do not have a
WIM or classification site nearbyutilize short term data (typically48-hour surveys) traffic clusters,
or statewide averages The steps to obtainproject-specific traffic inputs are outlined in Section 7.2
- Obtaining Traffic Inputs (Traffic RequesProcedure) and the traffic cluster method is explained in
Section 7.3 - Traffic Cluster Method

To convert PTR data into acceptable Elsoftware data requirements, an external application, Prep-
ME 3.0was developed aspart of the Transportation Pooled Fund study TRB(242). Prep-ME is
primarily designed tohelp store, process, and analyzetraffic data, and converts that data into
acceptable input files for the MEsoftware. The input files are stored in a designated folder location
for use by MDOT designersThis location is identified inChapter 3- Design Process The Pavement
Management Section is responsible for PrepME operation and maintains the PTR input files for the
ME software.

In the ME software, traffiaelated inputs are located in the Traffidab and Axle Distribution tabs
under the project folder of the Explorer menu.View the Axle Distribution tabsby expandingthe
Traffic drop-down node in the Explorer menuTraffic tab inputs are outlined inSection 7.4 - Traffic
Tab Inputsand Axle Load Distribution table inputsare outlined inSection 7.5 - Axle Load
Distribution Tabs

7.2 - Obtaining Traffic Inputs (Traffic Request Procedure)

To obtain trafficrelated ME software inputs,use the following steps:
1. Submit aTraffic Analysis Request (TAR), Form 1730 to request the necessary traffic inputs
for an ME design.
a. This form is sent tahe Statewide & Urban Travel Analysis Section (SUTAJ the
Bureau of Transportation Plannig, as noted on the form.
b. Inthe form:
i. Checkboxesh Etuve R2¢ G UqWERUNG I8 W T Mirdutsdor ¢ T RUNY W
A¢ 2130 13U q tdl hdidat® the BS AL and ME information requests
1. NOTE ESAL informationis not an input for the ME software, but is
needed for preliminary designs usindhASHTO93and for HMA mix
selection.
ii. ldentify the projectlocation, year of construction,and design life
ii. fTWUqRN! WRNWI ¢aGWI ¢q¢ WRY WUWUIT T WRU W6 13 LWL
2. The SUTA Sectiorutilizes the information from the submitted form to determine if a WIM or
classification site is nearby and representative of the project locationBased on that
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determination, the SUTA Sectionprovides the following information in a memo to the
requestor, as summarized in Table 22; (NOTE ® identifies the order of option to use per

availability):

a. If ausable WIM site is nearby and representative of the project locatipase the
WIM siteinformation to provide:

i
ii.
iil.
iv.
V.
Vi.

ESAL (initial and total)
Two-way Average Annual Daily Truck Traffic (AADTT or CADT)
Traffic Growth Rate
Percent trucks in design direction
Percent trucks in design lane
WIM # for
1. Monthly Adjustment (distribution factors)
2. Hourly Adjustment (distribution factors)
3. Vehicle (Truck) Class Distribution
4. Single,Tandem, Tridem, and QuadAxleDistribution

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

iv.
V.
Vi.

Vil.

ESAL (initial and total)
Two-way AADTTor CADT
Traffic Growth Rate
Percent trucks in design direction
Percent trucks in design lane
Classification site # for:
1. Monthly Adjustment (distribution factors)
2. Hourly Adjustment (distribution factors)
3. Vehicle (Truck) Class Distribution
Cluster Data® or Freeway/Non-FreewayStatewide Averagé& for:
1. Single, Tandem, Tridem, and Quad Axle Distribution

c. If a WIM site or classification site are noavailable, then provideshort term datafor:

i.

ii.
iii.
iv.

Vi.

Vii.

ESAL (initial and total)
Two-way AADTBr CADT
Traffic Growth Rate
Short Term Dat& or 51%100% (two-way/one-way)®? for:
1. Percent trucks in design direction
Short Term Dat& or Value/Formula (refer to Section 7.4.1 - AADT)@ for:
1. Percent trucks in design lane
Short Term Dat&, Cluster Data®, or Freeway/NonFreewayStatewide
Averagé? for:
1. Hourly Adjustment (distribution factors)
2. Vehicle (Truck) Class Distribution
Cluster Data or Freeway/Non-FreewayStatewide Averagé’ 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, therSUTAshould also provide the
following ramp information using short term datafor:
I. ESAL (initial and total)
ii. One-way AADTDr CADT
iii. Short Term Dat& or same as mainline? 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)
Percenttrucks in design direction (this is 100%)
Percent trucks in design lane (this is 100%)
Monthly Adjustment 6ame as mainline
Single, Tandem, Tridem, and Quad AxI@istribution (same as
mainline)
The designer utilizes the information provided in the TAR memo to populate the
appropriate inputs in the ME softwarewhich is detailed inSections 7.4 - Traffic Tab Inputs
and 7.5 - Axle Load Distribution TabsPTR, Cluster, and-reeway/NonFreewayStatewide
Average inputs can be imported using .XML filew copied from Excel filefound on the
9YUt ql edqRYUW[ RUGT WEWI 2 RAE W? R2 RINRIY AR/ & M) YLE 117
Cluster andfreeway/non-freeway statewide average values can also be found in
AppendixB - Traffic Inputs. For further details and instructiors 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 nenhanging 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 1-2eet, even if not actually 12
feet)
xii. Average spacing of short axles (ME software default)
xiii. Average spacing of medium axles (ME software default)

a s WD
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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. IfaTAR is not yet available, for estimation purposes, the designer can use the
Traffic Monitoring Program (TMRJatabase to obtain traffic data from short-term
counts, continuous count sites, and special studies.For assistance, contact the
Pavement Management Sectionréfer to Section 1.6- Contacts). The TMP website is
as follows:
i. https://www.Michigan.gov/MDOT/Programs/Planning/Assetmgt/Traffic-
monitoring-program
Table 7-2. Summary of Information Provided in TAR
a. Ifausable WIM | b. Ifa WIMis not c. IfWIMorclass | d. Forramps (not
is available, but a sites are not freeway to
representative class site is available: freeway):
of the location : representative :
Two-way Value from WIM site | Value from class site | Value fromShort Value fromShort
AADTT or term data term data
CADT
Traffic Value from WIM site | Value from class site | Value from Short Do not provide
Growth Rate term data (same as mainline)
Percent Value from WIM site | Value from class site | Value from: Do not provide (this
trucks in 1. Shortterm data | is 100%)
design 2. 51%/100%
direction (2-way/1-way)
Percent Value from WIM site | Value from class site | Value from: Do not provide (this
trucks in 1. Shortterm data | is 100%)
design lane 2. Value/Formula
(refer to Section
7.4.1- AADTY)
Monthly WIM # Classsite # 1. Cluster Data Do not provide
Adjustment 2. F/NFState Avg. | (same as mainling
Hourly WIM # Class site # 1. Short Term Data| 1. Short term data
Adjustment 2. Cluster 2. Same as
3. F/NFState Ay. mainline
Vehicle WIM # Class site # 1. Short Term Data| 1. Short term data
(Truck) Class 2. Cluster Data 2. Same as
Distribution 3. F/NFState Ay. mainline
Single, WIM # 1. Cluster Data 1. Cluster Data Do not provide
Tandem, 2. FINF State Avg. | 2. F/NF State Avg. | (same as mainline)
Tridem, &
Quad Axle
Distribution
ESAL Estimated per CADT | Estimated per CADT | Estimated per CADT | Estimated per CADT
NOTE:[ WRY W[ | 1315 ¢! +brikbvallIflihmp islRtd Aluse riahline TAR information.
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https://www.michigan.gov/MDOT/Programs/Planning/Asset-mgt/Traffic-monitoring-program
https://www.michigan.gov/MDOT/Programs/Planning/Asset-mgt/Traffic-monitoring-program

7.3 - Traffic Cluster Method

Traffic clustering is a fairly common practice in traffic modelingA cluster is a group of WIM or
classification sites that are very similar fora particular ME input. The ME inpufor a clusteris the
average from the group of PTR sites in the clustddifferent clusters can be used fordifferent

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 clustergroupingthat the roadway location is most similar to is the
cluster that should be used.The Statewide Transportation Plannindivision will identify whether
clusters are an appropriateuse for aproject.

The MDOT research repoi3PR1678, defined potential clusters for Michigan ME software input.
This reportprovided cluster inputs for truck traffic Vehicle Class Distribution, Hourly Adjustment,
Monthly Adjustment, and Single, Tandem, Tridem, and QuadAxle Distributions. Cluster selection is
based onthe project site characteristics for each one of these inputsThe following roadway/traffic
characteristics per their listed value categoriesare used to group the WIM sites and establish the
clusters:
1 Vehicle Class 9%{(percentage relative to that of only truck classes, which are class 4 to 13)
0 Less than 45%
0 45% to 70%
0 More than 70%
1 Rural/Urban designation (per Adjusted Census Urban Boundary Codes)

o Urban
o Rural
1 Corridors of Highest Significancg COHS)designation
o National
0 Regional

0 Statewide
1 Number of lanes(perdirection for divided routes and all through lanes for undivided routes,
not including continuous left turn lanes)
o 2
o 3
0 4 ormore

Subsequently, the cluster groupsfor each ME input are established per theptimal combinations

of roadwayl/traffic characteristics shown in Table 73 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

Thelocation characteristic values for Vehicle Class9%, Rural/Urban,COHS, and number of lanes

are from MDOT database informationTo consolidate this data per location,a@ G| 13¢ T+ 6 J1Jq A Wh x 13
Z7W~EWf UGe qlU? ¢ q ¢ HKEpiehdsheetllacatibndlarelidentifiel & Itheit®R number

and milepoints. Note thatthe cluster selection process is contingent upon all roadway

characteristic values being available If a characteristic is unavailable, then freeway or notireeway

statewide averages should be recommendedThe spreadsheet is maintained by the Pavement

Management Section.

To quickly determine thecluster group and ME inputs, aspreadsheetAlldel 2B ME InputkD+ (wast K
developed. The spreadsheet incorporates thecluster groups so that when the userselects the
roadway characteristic categories, it will identify the appropriate clusterand ME inputs The
spreadsheet is maintainedby the Pavement Management Section.

Location characteristic values for duster identification will be performed byStatewide
Transportation Planningand reported in the TAR memoarlhe designer will use this information to
determine the cluster and associatedME inputs.The process fordetermining the cluster and
associated ME inputsz t R U nLéiel @BIMBEHNputs.xIsispreadsheetis as follows:
1. For the roadway segment of interestidentify and obtain:
a. Vehicle class 9%, rural or urban designation, COHS designation, and number of
lanes
i. NOTEN6 Rt IORUNnYIl G ¢ qRYUIOHec UIOHIJIKOYAqec RUIJT 102t R
?2¢caqcepn*idt #bHate@atiikd the deidddmge ofvehicle class 9can
be estimated by using short-term data from the TMP database
2. Open up thefLevel 2B ME Inputs.xlsk Lt G J¢T + 6 11 q
3. Select the first tab
a. Select the appropriate category for each roadway/traffic characteristic, starting in
cell B2.
4. Cluster ME input datawill be shown in the tables below, (stillin the first tab).
5. Copy the necessary ME inputs from the spreadsheet table(s) and paste into the
corresponding ME table(s).

Refer toAppendixB - Traffic Inputsfor inputs of the clustergroups.
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7.4 - Traffic TabInputs

Traffic inputs are accessed by selecting theTraffic tabunder the projed folder of the Explorer
menu. This tab can also be accessedby selectingthe tire shown in thePavement Structure display
area of the main Project tab.

Explorer

™ Clk here to edit Layer 1 Flexible : Default asg

Figure 7-1. Traffic Tab Access Locations

Traffic tabareas (drop-down headingsand tables):

T

= =4 =4 =4

AADTT
Traffic Capacity

Axle Configuration
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Axles Per Truck
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T

)l
1
1

Projectl:Traffic @
- —
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Traffic Capacity Cap Not enforced) | |Class 8 99 3 ILinear - Eﬂ g am .
/7 AxleCo ~ - 500 am 23
. ° Class 9 %2 3 |Linar - ) |
Average axle wicth (R) 85 00 am 5
Dual fire spacing (in) 12 Class 10 1 3 | Linar - F
Tire pressure (psi) 120 Class 11 18 3 ||_n=' = | 7:002m 5
Tandem axle spacing (in) 516 - 200am 5
Tridem axle spacing (in)) 492 Ciass 12 02 3 |L"‘” hd P 5

N Quad axe spacing n) 92 /| |cess13 03 3 | Linear - el

] — N ot 100 l = _ID:Mam 59
Mean wheel location (in.) 18 \! 11:00 am 59
Traffic wander standard deviation (in) [£] 10 ( Monthly Adjustment [Nimport Monthly Adiustmen Y[+
Design lane width (/) 12 ) L y i  12:00pm 59
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Average spacing of medium axles (ft) 15 P
R e ety 18 Febuary |10 10 10 10 10 10 10 10 10 10 3:00pm 59
Percent trucks with short axles 17 March |10 10 1.0 10 1.0 1.0 1.0 10 1.0 1.0 400 pm 46
Percent trucks with medium axles 2 I
Eoreent tnoche i long s o P | EIE 10 10 10 10 10 10 10 10 10 500 pm 45

T Tdentihers May 10 10 10 10 10 10 10 10 10 10 600 pm 5

B!Sv'a}' "E"*’;'iﬂ:“ﬂ"é' z: I:c - June |10 10 10 10 10 10 10 10 10 10 700pm 45
. ect E

o i || T RRNEY 10 10 10 10 10 10 10 10 10 800pm a1
Date approved 1172011 fugut |10 10 10 0 10 10 10 10 10 10 3.00pm 31
Author AASHTOWare F

Septem... 1.0 10 10 10 10 10 10 10 10 10 10:00 31
Date created 117201 Ll
County October | 1.0 10 10 10 10 10 10 10 10 10 11:00 pm 31
State Novem |10 10 10 10 10 10 10 10 10 10 Total 1000
District Decem. |10 |10 1D 1w 10 |10 |10 |10 |10 10
Direction of travel L
From station (miles) e
To station (miles)
Highway Vehicle Class Single Tandem Tridem Quad
Revision Number Class 4 182 039 0 [
User defined field 1 Class 5 2 0 0 0
User defined field 2
User defined field 3 Class 6 102 058 0 0
Item Locked? False Class 7 1 026 083 0

Class & 238 067 [] 0

Class 3 1.13 193 0 []

Class 10 1.19 109 089 []

Class 11 423 026 0.06 []

Class 12 352 114 0.06 0

Class 13 215 213 035 [}

—

Figure 7-2. Traffic Tab Areas (Headings and Tables)
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Before starting to enter information or editing inputs ofthe Traffic tab,use the TAR memoréfer to
Section 7.2 - Obtaining Traffic Inputs (Traffic Request Procede)) to identifythe recommended
inputs. If a PTR sit®r freeway/non-freeway statewide average isdentified for either input, import
the appropriate XML file Do this by rightclicking the Traffictab in the Explorer menuAn option list
will appear.E 130 13 # q Wa 6 1J LUXME[ R Bab&dion theGdéntifdiption, use the designated
folder location (identified in Chapter 3- Design Proces9 to locate the appropriateXMLfile. After
opening this file, the inputswill be populated with the associated data.After importing the
appropriate XML file, information identified in the TAR memar by the designercan be manually
entered €.g9., Two-way AADTT, Number of lanes, Lane Width, etcl).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
AxleLoad Distribution tab import and they do not affect each ther (refer to Section 7.5 - Axle Load
Distribution Tabs).

Explorer o x

= Projects
4---"} Project 1

Import Traffic...

I,
Axle Load Distrihd[f?nns [
Copy i
Paste <

Save to database

5

et from database... !
-

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

Alternatively, if only cluster orshort-term data is referenced in the TAR, then copy and paste this
information into the corresponding tables in Pavement METhe import function is not needed, nor
is there concern about order of operationswhen adding the data to Pavement ME.

7.4.1-AADTT

Two-way AADTT

Enterthe average annual daily truck traffiAADTT) othe project base year in bothdirections of
travel. Trucks are represented by FHWA Vehicle Classegl&rough 13. AADTT is also known as
commercial average daily traffic (CADT)n some unique situations, oneway AADTT may be
appropriate for this input. For example,ramp designs require oneway AADTT because raps do
not have dual directions.The distress outputs are sensitive to this inputThis input will be provided
in the TAR memo.
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Number of lanes

Enterthe proposednumber of mainline throughlanes within the project limits havingthe 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, weavémerge lanes, etc.This input
should be identified by the designer.

Percent trucks in design direction

Enterthe percentage of trucks (from the entire tweway AADTT count) that is expected tiwavel in
the design direction. The design direction is the direction expected toarry the most load, (typically
this is the direction with the fewestnumber of lanes). Note that although this value isclose 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 oneway AADTT is provided, this input should be 100%

If a PTR is representative of the project location, then data frothat PTRshould be used for this
input. If a PTR is not available, then data from short term counts should be useg@ available). If
actual data isnot available, then use 51% (unless oneway AADTT is utilizedhen use 100%. This
input will be provided in the TAR memo.

Thethird choice value of 51% was derived from the average of all WIM datawas found that
directional distribution is relatively consistent amongst the WIM sites

Percent trucks in design lane

Enterthe percentage of trucks in the design direction expected to use the design lane (typically the

outer rightmost mainline lane). Refertoh A1JI #IJUq gl 2 A&t + WRUWI 3t RNOWI RI UHq
direction information. The design lane is a mainline through land.anes that are not mainline

through lanes should not be included in the number of lanesThis includes turn lanes,

weave/merge lanes, etc.

Theinput value is 100 if there is only one lane in the design directioRor segmentswith more than
one lanein the design direction the input value should comefrom aPTR If a PTRis not available,
data from short term countsshould be used, (if available) If actual data isnot available, utilize the
values or formulas listedin Table 74.

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

AADT 2 Lanes K 3l anes

(all vehicles) | (per design direction) | (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 74 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 memao.

The values and formulas established in the table above were derived from averages of Michigan
WIMdata from March and June of 2013t 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 vargreatly. 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)

Enterthe lowest posted truck speed limit for the length of theroadwayin miles per hour (MPH)but
no less than 25 MPH Although Pavement ME allows a minimum speed input of 10 MPthe
warning messagebeginsat 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 MDOTRoad Asset
Inventory RA) database file, which can be accessed via the MDOT GIS Open Data webpage,
(https://GIS-MDOT.Opendata.Arcgis.com). Speed limits inthis file will match the truck speed

limit, unless the speed is65 MPHor greater.In these cases,use 65 MPH This input should be no
more than the maximum truck speed limit in Michigan65 miles per hour.For ramps that are not
freeway to freeway, use 30 MPH unless a warning sign speed limit can be determin#ddso, 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 determinedf 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-or 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 couldhot be found to determine this speed.Ultimately, it was
determined that congested situations would bereflected with lower growth rates, so lowering the
operational speed is not necessaryHowever, there may be special scenarios that require reduced
speed, such as roundabouts or routes with several stop conditions (i.e. signalslf. so, these special
scenarios can be submittedto the Pavement Management Section for theirecommendation.
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7.4.2 - Traffic Capacity

Traffic Capacity Cap

Thisinput allows enforcement of a cap on estimated future traffic volumes, based on Highway

Capacity Manual(HCM)limits, so that the capacity is not exeeded. The two options include

renforcedror rmot enforced.wTheME softwarel 1J'n ¢ 2 @ q WY Ga R Y Ulk&theldafauly q WIUn Y1 H
option by leavingthe fEnforce highway capacity limitgH 6 IJHt HY # We Ut Do DHEqUIT W Y Wab
is used. Further data entry is not needed becausesnforcedrsis not used.N 6 JWHh EUN Yl HIJWSE RNE 5
Hc¢ GeHRq! WIRAGRat Kk WHSWH HY+# WRY WnYe Ul WRU Wadvd WUNT ¢ nn RH
arrow is clicked.

Selectingenforcedrallows the user to enforce a cap on estimated traffic volumes used in the
design/analysis so that the expected highway capacity is not exceedetf.renforcedrwas selected,
then a userspecified capacity limit would need tobe identified. Alternatively, the capacity limit can
be calculated in the ME softwaref 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 wadetermined that if there arecapacity
concerns, they would be addressed in other aread-or example if a roadway is already near
capacity (highly developed), that would probably lead to a lowdraffic growth rate. Thus, a
capacity issue would be reflected in the growth rate to some extenflso, for someMichigan road
segments, it was found thatactual traffic volumes were greater than the calculated capacity
(based on HCM equations).

7.4.3 - Axle Configuration

Average axle width (ft)
Enterthe distance between two outside edges of an axldJse the software dfault value of8.5 ft.

Figure 7-4. Average Axle Width Example

Dual tire spacing (in.)
Enterthe distance between the centers of a dual tireUse the ME ftware default value of 12 in.
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Tire pressure (psi)
Enterthe hot inflation pressure ofthe tires. It is assumedto be 10% above cold inflation pressure.
Use the ME softwaradefault value of 120 psi.

Tandem axle spacing (in.)
Enterthe center-to-center longitudinal spacingbetween two consecutive ales in a tandem
configuration. Use the ME softwarelefault value of51.6 in.

MDOT has previously assessed this value at 4.3 ft (51.6 in), which agrees with the default value.

Tridem axle spacing (in.)
Enterthe center-to-center longitudinal spacingbetween two consecutive axes in a tridem
configuration. Use the ME software default value of 49.2 in.

Quad axle spacing (in.)
Enterthe center-to-center distance between two consecutiveaxles in a quad configurationUse
the ME software default value 0f19.2 in.

7.4.4 - Lateral Wander

Mean wheel location (in.)

Enterthe distance from the outer edge of the wheel to the edge of the travel largavement
marking, (not the longitudinal jointin widened lane situations. Use the ME softwaredefault value
of 18 in.

There is limited data to support a different value from the default valud&kesearch revealed only 3
locations in Michigan with data related to this input.This dataset is not large enougio be
statistically representative of the Michigan road network

Traffic wander standard deviation (in.)

Enterthe standard deviationfrom the mean wheel location. The standard deviation is used to
estimate the number of axle load repetitionsover a single point Use the ME softwarelefault value
of 10 in.

Similar to the Mean Wheel Location input, there is limited data to suppodhangingthe default
value.

Design lane width (ft)

This is the width between longitudinal pavement markingsThe softwc | IJW¢ O G Y5 1 UNRIGEH q WY n U
nY!l W RNORT W 13+ RNUt LW¢ hut sliide Fhis islnod sdsitivedidpk dedigaetdshatidr N Ut

use N =far all designs (regardless of actual width)
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This input does not indicae widened slabs.Ot 1JWaq 6 W Wh i RT WUWT W ¢ Ak WRUGz q WR L

(refer to Section 10.2 - JPCP Design Properties Tab Inpyt$o indicate a widened slab.

7.4.5 - Wheelbase

Wheelbase is the distance between the front and rear axles of the tractor onlyhere are three
categories of wheelbase:short, medium, and long.

Average spacing of short axles (ft)
Enterthe average longitudinal spacing of short axledJse the ME softwaredefault value of 12 ft.

Average spacing of medium axles (ft)
Enterthe average longitudinal spacing of medium axledJse the ME software default valuef 15 ft.

Average spacing of long axles (ft)
Enter theaverage longitudinal spacing of long axledJse the ME software default valuef 18 ft.

Percent trucks with short axles
Enterthe percentage ofClass 8 through 13trucks with short axles.Use the ME sftware default
value of17 percent.

Percent trucks with medium axles
Enterthe percentage ofClass 8 through 13trucks with medium axles.Use the ME software default
value of 22 percent.

Percent trucks with long axles
Enterthe percentage ofClass 8 through 13trucks 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 eachcommercial vehicle class. Commercial traffic is
defined by FHWA vehicle classifications 4 through 13 he percentage of each commercial vehicle
class is based on the total commercial traffic (AADTT), not the total of all traffic (AADFr
example, the percentage shown for vehicl€lass 4 is derived from the following equation:

Class 4 % = (average dailglass 4 traffic volume) / &vg.daily Class 4to 13 total volume)

At the bottom ofthe Distribution (%)column, the percentage total will be indicated.This totalmust
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 ashort term countis not available, then a representative cluste(AppendixB.1) should be
selected using therequired roadway characteristics, (if available) If some cluster roadway
characteristics are not available, then Michiganfreeway or nonfreeway statewide averages
(AppendixB.1) should be used(per the roadway type) The TARmemo will indicate which option to
use and/or the actual distribution.

Growth Rate (%)

For this column, enter the expectedannual growth rate, as a percentage, for each of the FHWA
vehicle classes, 4 through 13While the ME software will accept dfferent growth rates for different
truck classifications, only one value should be used for all classesThis input is obtained from the
TARmMemo.

Growth rates areestimated by Statewide Transportation Planningusing 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:

1 None: This option sets traffic volume to remain the see throughout the design life.Do not
select this option.

9 Linear: This option allows traffic volume to increase by constant percentage of the base
year traffic across each truck class growthio happen at the defined rate Do not select this
option.

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

Currently, compound growth is used with growth ratesThere is a potential issue if the rate is
predicted to change over the design life, but theresino direct way to address this in the ME
software.

7.4.7 - Monthly Adjustment

Monthly Adjustment Table

In thistable, for each vehicle class,enter the ratio ofits average for that month compared tall
other months. The sum of the monthly values for each vehicle classolumn must equal 12.
Therefore, if each monthwere equally distributed for a particular vehicle classthen eachcell in
that class column would have an entry of 1 (to equal 12However,typically, summer months are
higher than winter months sosummer 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 clusteigpendixB.2)
should be selected using the required roadway characteristics, (if available)f some cluster
roadway characteristics are not available, then Michigan freeway or nefreeway statewide
averages AppendixB.2) should be used (per the roadway typelhe 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, enterthe 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 averagegefer to
AppendixB.3) to populate this table.

7.4.9 - Hourly Adjustment

Hourly Adjustment T able

Thistable is only shown and used in concrete pavement design&nterthe distribution of truck

traffic for each hour of the dayEach value represents the percentage of the overall truck traffic that
occurs in that hour. The total of all hourly values must equal 10GHourly adjustments are also
known as houty 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 clustgAppendixB.4) should be
selected using therequired roadway characteristics, (if available). If some cluster roadway
characteristics are not available, then Michiganfreeway or nonfreeway statewide averages
(AppendixB.4) should be used(per the roadway type) The TARnemo will indicate which option to
use and/or the actual distribution.

7.5 - Axle Load Distribution Tabs

Axledistribution (also known as axle load spectrajables are accessedby selecting theappropriate
tab under the Traffictab of the Explorer menu.

Explorer ax

SR | Projects
=y Project1

= Traffic
i Single Axle Distribution
) Tandem Ade Distribution
) Tridem Ade Distribution
@ Quad Ade Distribution

Figure 7-5. Axle Load Distribution Tabs Access Location
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Axle distribution tabs include the following:
1 Single Axle Load Distribution tat{3,000 Ib to 41,000 Ikbins at 1,000 Ib intervals)
1 Tandem Axle Load Distribution tal§6,000 Ib to 82,000 Ikbins at 2,000 Ib intervals)
1 Tridem Axle Load Distribution tal{12,000 Ib to 102,000 llbins at 3,000 Ib intervals)
1 Quad Axle Load Distribution tak{12,000 Ib to 102,000 lkbins at 3,000 Ib intervals)

Each table defines the percentage of the total axle applicationsf an axle type (single, tandem,
tridem, and quad)within each load interval (3,000, 4,000, etc.)per FHWAvehicle class Classes 4
through 13) for each month of the yeaiThe load intervaleights are grouped into equally
segmented categories, or "bins"For example the Single Axle table groupsip to 2,999 pounds in

the 3,000 bin, followed by 3,000to 3,999 pounds in the 4,000 bin, and so on.Each cell represents
the percentage of the overditraffic for that vehicle class and month that falls into that weight bin.
The sum of all cells in anonth-class row should sum to 100Below is an example of the Single Axle
Load Distribution tab:

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