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Preface

This document or manual of practice describes a pavement design methodology that is based
on engineering mechanics and has been validated with extensive road test performance data. This
methodology is termed mechanistic—empirical (ME) pavement design.

Transportation agencies have achieved varying levels of ME implementation using the
AASHTOWare Pavement M-E Design (PMED) program, since the first edition of this manual,
referred to as the Mechanistic—Empirical Pavement Design Guide (AASHTO MEPDG), was
published in 2008, with some going as far as fully incorporating PMED for regular pavement de-
sign production. This edition of the AASHTO MEPDG supports agencies in the midst of learn-
ing pavement design ME principles for their ongoing implementation efforts, as well as providing
necessary technical reference guidance for more experienced agencies. The AASHTO MEPDG
presents the information necessary for pavement design engineers to use the ME-based design
and analysis method. The software supporting this method is called Pavement ME Design® and is
commercially available through AASHTOWare. The software is referred to in this document as
PMED.

Multiple enhancements have been made to PMED based on completed research projects
sponsored by the National Cooperative Highway Research Program (NCHRP) and the Federal
Highway Administration (FHWA). In addition, revisions to the software were based on evalua-
tions performed by state departments of transportation and others in the community of practice.
The fourth edition of the AASHTO MEPDG was prepared so the manual was consistent with
the enhanced features and models included in the software through 2026.

The following table (Table P-1) summarizes the key differences noted between the format and
calibration factors used in the major updates to the software from MEPDG version 1.1 through
AASHTOWare Pavement ME Design®software version 3.0.

xi
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Table P-1. Summary of Key Differences in Software Format and Calibration Factors

Format, Transfer MEPDG AASHTOWare | AASHTOWare | AASHTOWare | AASHTOWare
Functions, and version 1.1 PMED PMED Pavement Pavement
Calibration version 2.3.1 version 2.5.3 ME Design ME Design
Coefficients version 2.6 version 3.0

Application Type Desktop version | Desktop version | Desktop version | Desktop version | Web-application

(cloud) version

Output Format Excel-based PDEF- and Excel- | PDF- and Excel- | PDF- and Excel- | PDF- and Excel-
based based based based
Climatic Input Data | Data from Data from Data from Data from Data from
and Whether It Is ground-based North American | NARR NARR MERRA2
Included in Output weather stations; | Regional database’ for database® for database® for
Summary output summary | Reanalysis rigid pavements, | rigid pavements, |all pavement
NOT included. |(NARR) and MERRA2 |and MERRA2 | design strategies;
database® for database’ for database’ for output summary
rigid and flexible | flexible and flexible and included.
pavements; semi-rigid semi-rigid
output summary | pavements; pavements;
included. output summary | output summary
included. included.
Axle Configuration Excluded Included Included Included Included
Data in Output
Summary
Special Axle Load Included Excluded Excluded Included, but Included, but
Configuration only for asphalt | only for asphalt
and semi-rigid | and semi-rigid
pavement design. | pavement design.
Recalibration of Original CTE | Updated with | Updated with Updated with Updated with
portland cement values in LTPP | revised CTE revised CTE revised CTE revised CTE
concrete (PCC) database values in LTPP | valuesin LTPP |valuesin LTPP |valuesin LTPP
pavements because of database database database database
issue with coefhicient
of thermal expansion
(CTE) values in the
Long Term Pavement
Performance (LTPP)
Database
Interface Friction Constant to a Constant to a Constant to a Constant to a Added
between the PCC Slab | specific age & specific age & specific age & specific age & NCHRP 1-51
and Underlying Layer | then no interface | then no interface | then no interface | then no interface | (Khazanovich
friction. friction. friction. friction. and Tompkins,
2017) interface
friction varies
through design
life.
Coefhicient of CTE in | Default CTE for | Default CTE for | Default CTE for | Default CTE for | Default CTE for
AASHTO MEPDG | Basalt of 4.6 Basalt of 5.2 Basalt of 5.2 Basalt of 5.2 Basalt of 5.2

Continued on next page.
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Table P-1. Summary of Key Differences in Software Format and Calibration Factors, continued

Format, Transfer MEPDG AASHTOWare | AASHTOWare | AASHTOWare | AASHTOWare
Functions, and version 1.1 PMED PMED Pavement Pavement
Calibration version 2.3.1 version 2.5.3 ME Design ME Design
Coefhicients version 2.6 version 3.0
PCC Zero Stress PCC Zero PCC Set PCC Set PCC Set PCC Set
Temperature in Stress Temperature Temperature Temperature Temperature
AASHTO MEPDG | Temperature (Range 70 to (Range 70 to (Range 70 to (Range 70 to
(Range 60 to 212°F) 212°F) 212°F) 212°F)
120°F)
Heat Capacity of Default value of | Default value of | Default value of | Default value of | Default value of
Asphalt Pavement 0.23 BTU/Ib-°F |0.28 BTU/Ib-°F | 0.28 BTU/Ib-°F | 0.28 BTU/Ib-°F | 0.28 BTU/Ib-°F

Thermal Conductivity
of Asphalt Pavement

Default value of

0.67 BTU/(ft)
(hr)(F)

Default value of
1.25 BTU/(ft)

(hr)(F)

Default value of
1.25 BTU/(ft)

(hr)(F)

Default value of
1.25 BTU/(ft)

(hr)(F)

Default value of
1.25 BTU/(ft)

(hr)(F)

Surface Shortwave

Default value of

Default value of

Default value of

Default value of

Default value of

Absorptivity 0.95 0.85 0.85 0.85 0.85
Global Aggregate |k of 1.673 k  of 2.03 k  of 0.965 k  of 0.965 k, of 0.965
Model Base
Coefhcient Coarse- ksl of 0.965 ksl of 0.965 ksl of 0.965
for Unbound | Grained
Materials Soil
and Soils | Sand Soil k, of 0.635 k, of 0.635 k, of 0.635
in Rutting ;o k of 135 k of 135 k, of 0.675 k., of 0.675 k, of 0.675
Model; k1 . & & ! . &

Grained

Soil
Global Aggregate 1.0 1.0 1.0 1.0 1.0
Calibration | Base
orField- [ Coqrse- 1.0 1.0 1.0
Adjustment | Grained
Constant for | g1
Unbound | Sand 1.0 1.0 1.0
Materials Soil; A-3
and Soils g 1.0 10 10
in Rutting Grained
Model; B, Soil
Multiple Asphalt Excluded Included Included Included Included
Layer Rut Depth
Characterization
Global Laboratory- k, of =3.35412 | k of =3.35412 k, of —2.45 k, of =2.45 k, of =2.45
Derived Model k of 15606 | k_ of15606 | k,of3.01 k_of 3.01 k_ of3.01
Coefhicients in the
Rut Depth Prediction | %o f 04791 |k, of 04791 |k, o022 kof 0.22 kof 0.22
Model

Continued on next page.
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Table P-1. Summary of Key Differences in Software Format and Calibration Factors, continued

Format, Transfer MEPDG AASHTOWare | AASHTOWare | AASHTOWare | AASHTOWare
Functions, and version 1.1 PMED PMED Pavement Pavement
Calibration version 2.3.1 version 2.5.3 ME Design ME Design
Coeflicients version 2.6 version 3.0
Global Local B, of 1.0 B, of 1.0 B, of 0.40 B, of 0.40 B, of 0.40
Calibration or B,of 1.0 B,of 1.0 B, of 0.52 B, of 0.52 B, of 0.52
Field-Adjustment B,of 1.0 B,of 1.0 B, of 1.36 B, of 1.36 B, of 1.36
Coefhicients in the
Rut Depth Prediction
Model
Global Laboratory- k, of k, of k, of 3.75 mils/ | k, of 3.75 mils/ | k, of 3.75 mils/
Derived Model 0.007566 in./in. | 0.007566 in./in. in. in. in.
Coefhicients in the k,of -3.9492 | k,of3.9492 k,of 2.87 k,of 2.87 k, of 2.87
Bortom-Up Farigue k, of-1281 | k_ of1281 k, of 146 k. of 146 k. of 146
Cracking Prediction P B B B ’
Model in Flexible
Pavement
Global Local Bﬂ of 1.0 Bﬂ of 1.0 Bﬂ dependent on Bﬂ dependent on Bﬂ dependent on
Calibration or Field- asphalt concrete | AC thickness, AC thickness,
Adjustment Constants (AC) thickness, see Note 1. see Note 1.
for Bottom-Up Fatigue see Note 1.
Cracking Prediction sz of 1.0 sz of 1.0 Bﬂ of 1.38 sz of 1.38 Bﬂ of 1.38
gizji;ﬂe’“ble B, of 1.0 B, of 1.0 B, of 0.88 B, of 0.8 B, of 0.8
Global Bottom-Up Cf1 of 1.0 Cf1 of 1.0 1.31 1.31 1.31
Facigue Cracklr}g C,of 1.0 C,of1.0 C,, dependent C,, dependent C,, dependent
Transfer Function 2 72 2 . 72 . 2 .
Coefficients of AC thickness, | of AC thickness, | of AC thickness,
see Note 2. see Note 2. see Note 2.
Cf3 of 6,000 Cj3 of 6,000 Cﬁ of 6,000 Cﬁ of 6,000 C_B of 6,000
Top-Down Fatigue Based on Based on Based on Replaced existing | NCHRP 1-52
Cracking Model and | repeated load repeated load repeated load model with product;
Transfer Function fatigue but only | fatigue but only | fatigue but only | NCHRP 1-52 | top-down
for Asphalt Wearing | considering considering considering product (Lytton, cracks include
Surfaces longitudinal longitudinal longitudinal Luo, Ling, et al, longitudinal &
cracks. cracks. cracks. 2018); top-down alligator cracks.
cracks include
longitudinal &
alligator cracks.
Global Top-Down kﬂ of kf1 of kﬁ of 3.75 mils/ kL1 of kL1 of
Fatigue Cracking 0.007566 in./in. | 0.007566 in./in. in. 64,271,618 64,271,618
Model Coefhicients kﬁ of —3.9492 kfz of —3.9492 kﬁ of 2.87 kL2 of 0.2855 kL2 of 0.2855
kﬁ of —1.281 kﬁ of —1.281 kﬁ of 1.46 kL3 of 0.011 kL3 of 0.011
— — — kL4 of 0.01488 | kL4 of 0.01488
— — — kL5 of 3.266 kL5 of 3.266

Continued on next page.
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Table P-1. Summary of Key Differences in Software Format and Calibration Factors, continued

Format, Transfer MEPDG AASHTOWare | AASHTOWare | AASHTOWare | AASHTOWare
Functions, and version 1.1 PMED PMED Pavement Pavement
Calibration version 2.3.1 version 2.5.3 ME Design ME Design
Coefficients version 2.6 version 3.0
Global Calibration Bﬂ of 1.0 Bﬂ of 1.0 Bﬂ of 1.0 — —
or Field-Adjustment B, of 1.0 B,of 1.0 B, of 1.0 — —
Constants for B, of 1.0 Byof 1.0 B, of 1.0 — —
Top-Down Fatigue
Cracking Prediction
Model
Global Top-Down Cf1 of 7.00 Cf1 of 7.00 Cf1 of 7.00 C, of 2.5219 C, of 2.5219
Fatigue Cracking Cj2 of 3.50 Cﬂ of 3.50 Cp of 3.50 C, of 0.8069 C, of 0.8069
Transfer Function C, of 1,000 C, of 1,000 C, of 1,000 C, of 1.00 C, of 1.00
Coefhcients
Global Calibration k (Level 1) of k (Level 1) of k (Level 1) is k (Level 1) k (Level 1)
or Field-Adjustment 5.0 1.5 mean annual is MAAT is MAAT
Coefhicient in the air temperature | dependent; see | dependent; see
Transverse Cracking (MAAT) Note 3. Note 3.
Model for AC dependent; see
Note 3.
k (Level 2) of k (Level 2) of k (Level 2) k (Level 2) k (Level 2)
1.5 0.5 is MAAT is MAAT is MAAT
dependent; see | dependent; see | dependent; see
Note 3. Note 3. Note 3.
k (Level 3) of k (Level 3) of k (Level 3) k. (Level 3) k (Level 3)
3.0 1.5 is MAAT is MAAT is MAAT
dependent; see | dependent; see | dependent; see
Note 3. Note 3. Note 3.
Cement Treated k1 of of 1.0 k1 of of 1.0 k1 of 0.972 k1 of 0.972 k1 of 0.972
Base (CTB) Fatigue k2 of 1.0 k2 of 1.0 k2 of 0.0825 k2 of 0.0825 k2 of 0.0825
Cracking Model Bof 1.0 Beof 1.0 B, of 1.0 B, of 1.0 B, of 1.0
Coeflicients for Semi- | g of1.0 B, of 1.0 B, of 1.0 B, of 1.0 B, of 1.0
Rigid Pavements
Calibration C,of 1.0 C,of 1.0 C,0f 0.0 C,0f 0.0 C,0f 0.0
Coefhicients or Field C,of 1.0 C,of 1.0 C,of 75 C,of 75 C,of 75
Shift Factors for C,0f 0.0 C,of 0.0 C,of 2.0 C,of 2.0 C,of 2.0
Fatigue Cracking of C, of 1,000 C, of 1,000 C,0f2.0 C,of 2.0 C,of 2.0
Semi-Rigid Pavements
Calibration C,of 2.0 C,of 2.0 C,of 2.0 C,of 2.0 C,of 2.0
Coefhicients in the C,of 1.22 C,of 1.22 C,of1.22 C,of 1.22 C,of 1.22
Jointed Plain Concrete | C, of 1.0 C, of 0.52 C,0f 0.52 C,of 0.52 C, of 0.431
Pavement (JPCP) C, of ~1.98 C, of -2.17 C, of -2.17 C,of-217 | C,of-2303
Fatigue Cracking
Prediction Model

Continued on next page.
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Table P-1. Summary of Key Differences in Software Format and Calibration Factors, continued

model included
(Lytton, Tsai,
Lee, et al. 2010)

included

included

Format, Transfer MEPDG AASHTOWare | AASHTOWare | AASHTOWare | AASHTOWare
Functions, and version 1.1 PMED PMED Pavement Pavement
Calibration version 2.3.1 version 2.5.3 ME Design ME Design
Coefhicients version 2.6 version 3.0
Calibration C, of 1.29 C, of 1.0184 C, 0 0.595 C, 0t 0.595 C, of 0.20
Coefhcients in the C,of 1.1 C, of 0.91656 C, of 1.636 C, of 1.636 C, of 1.636
JPCP Faulting C, 0f 0.001725 | C,0f0.0021848 | C,of0.00217 | C,of0.00217 | C,of0.005
Prediction Model C, 0f 0.0008 | C, 0f0.0008837 | C, of 0.00444 C, of 0.00444 C, of 0.00444
C, of 250 C, of 250 C, ot 250 C, ot 250 C, of 250
C,of 0.4 C, of 0.47 C, of 0.47 C, of 0.47 C, 0f 0.20
C of 1.2 C, of 1.83312 C,of 7.3 C,of 7.3 C, of 20.0
C, of 400 C, of 400 C, of 400 C, of 400 C, of 400
Calibration Coefficient C,of 2.0 C,of2.0 C,of2.0 C,of2.0 C,of2.0
in the Rigid Pavement C,of 1.22 C, of 1.22 C,of 1.22 C,of 1.22 C,of 1.22
Punchout Prediction | ¢, 0f195.789 | C,0f107.73 | C,0f107.73 | C,of107.73 C, of 1760
Model o, of 19.8947 C,of 2476 C, of 2475 C, of 2475 C, of 49.7359
B, of C.of-0.785 | C,of 0785 | C,of-0.785 | C,of—0.6009
-0.526316
Short Jointed Plain Excluded Included Included Included Included
Concrete Pavement
(SJPCP) Ovetlay of
Flexible Pavement
Design Strategy
Calibration Excluded C,of 04 C,of04 C,oft04 C,of 04
Coefficients in the C,of -2.21 C,of -2.21 C,of -2.21 C,of —2.21
SJPCP Overlay
Longitudinal Cracking
Prediction Model
Reflection Cracking | Empirical NCHRP 1-41 |NCHRP1-41 |NCHRP1-41 |NCHRP 1-41
Transfer Function regression ME-based ME-based ME-based ME-based
equation fracture fracture fracture fracture
included mechanics mechanics model | mechanics model | mechanics model

included

Continued on next page.
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Table P-1. Summary of Key Differences in Software Format and Calibration Factors, continued

Format, Transfer MEPDG AASHTOWare | AASHTOWare | AASHTOWare | AASHTOWare
Functions, and version 1.1 PMED PMED Pavement Pavement
Calibration version 2.3.1 version 2.5.3 ME Design ME Design
Coefhicients version 2.6 version 3.0
Reflection SIE k1 Excluded 0.012 0.012 0.012 0.012
Cracks of SIE k2 Excluded 0.005 0.005 0.005 0.005
Flexible, | STE, k3 Excluded 1.0 1.0 1.0 1.0
JPCP,
Continuously
Reinforced
Concrete
Pavement
(CRCP), &
Fractured
Slabs
Transverse | Calibration Regression 3.22 3.22 3.22 3.22
Reflection Factor, C, equation
Cracksof | Calibration | Regression 25.7 25.7 257 257
Flexible Factor, C, equation
Pavements | Calibration Regression 0.10 0.10 0.10 0.10
Factor, C, equation
Calibration Regression 133.4 133.4 133.4 133.4
Factor, C, equation
Calibration Regression -72.4 -72.4 -72.4 724
Factor, C, equation
Transverse | Calibration Regression 0.1 0.1 0.1 0.1
Reflection | Factor, C, equation
Cracks of | Calibration Regression 0.52 0.52 0.52 0.52
JPCP Factor, C, equation
Calibration Regression 3.1 3.1 3.1 3.1
Factor, C, equation
Calibration Regression 79.5 79.5 79.5 79.5
Factor, C, equation
Calibration Regression -2.71 -2.71 -2.71 -2.71
Factor, C, equation
Transverse | Calibration Regression 1.0375 1.0375 1.0375 1.0375
Reflection | Factor, C, equation
Cracks of | Calibration Regression 1.8929 1.8929 1.8929 1.8929
CRCP & | Factor, C, equation
Fractured | Calibration Regression 0.1 0.1 0.1 0.1
Slabs Factor, C, equation
Calibration Regression 262.1 262.1 262.1 262.1
Factor, C, equation
Calibration Regression -9.6645 -9.6645 -9.6645 -9.6645
Factor, C, equation

Continued on next page.
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Table P-1. Summary of Key Differences in Software Format and Calibration Factors, continued

Format, Transfer MEPDG AASHTOWare | AASHTOWare | AASHTOWare | AASHTOWare
Functions, and version 1.1 PMED PMED Pavement Pavement
Calibration version 2.3.1 version 2.5.3 ME Design ME Design
Coefhicients version 2.6 version 3.0
Fatigue Calibration Regression 0.38 0.38 0.38 0.38
Reflection | Factor, C, equation
Cracks of | Calibration Regression 1.66 1.66 1.66 1.66
Flexible Factor, C, equation
Pavements | Calibration Regression 2.72 2.72 2.72 2.72
Factor, C, equation
Calibration Regression 105.4 105.4 105.4 105.4
Factor, C, equation
Calibration Regression -7.02 -7.02 -7.02 -7.02
Factor, C, equation
Reflection | SIE k1 Excluded 0.45 0.45 0.45 0.45
Cracks of | SIF, k2 Excluded 0.05 0.05 0.05 0.05
Semi-Rigid | STF, k3 Excluded 1.0 1.0 1.0 1.0
Pavements
Transverse | Calibration Regression 0.1 0.1 0.1 0.1
Reflection | Factor, C, equation
Cracks of | Calibration Regression 0.9809 0.9809 0.9809 0.9809
Semi-Rigid | Factor, C, equation
Pavements | Calibration Regression 0.19 0.19 0.19 0.19
Factor, C, equation
Calibration Regression 165.3 165.3 165.3 165.3
Factor, C, equation
Calibration Regression -5.1048 -5.1048 -5.1048 -5.1048
Factor, C, equation
Fatigue Calibration Regression 1.64 1.64 1.64 1.64
Reflection | Factor, C, equation
Cracks of | Calibration Regression 1.1 1.1 1.1 1.1
Semi-Rigid | Factor, C, equation
Pavements | Calibration Regression 0.19 0.19 0.19 0.19
Factor, C, equation
Calibration Regression 62.1 62.1 62.1 62.1
Factor, C, equation
Calibration Regression -404.6 -404.6 -404.6 -404.6
Factor, C, equation

Continued on next page.

© 2026 by the American Association of State Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.



Preface | xix

Table P-1. Summary of Key Differences in Software Format and Calibration Factors, continued

Format, Transfer MEPDG AASHTOWare | AASHTOWare | AASHTOWare | AASHTOWare
Functions, and version 1.1 PMED PMED Pavement Pavement
Calibration version 2,3.1 version 2.5.3 ME Design ME Design
Coefficients version 2.6 version 3.0
International | Rut Depth, 40.0 40.0 40.0 40.0 40.0
Roughness C,
Index (IRI) | Fatigue 0.400 0.400 0.400 0.400 0.400
Regression | Cracking,
Equation, C,
Asphalt Transverse 0.0080 0.0080 0.0080 0.0080 0.0080
Pavements Cracking,
and Asphalt C,
Opverlays Site Factor, 0.0150 0.0150 0.0150 0.0150 0.015
of Flexible C,
Pavements
IRI Rut 40.8 40.8 40.8 40.8 40.8
Regression Depth,
Equation, PCC1
Semi-Rigid | Fatigue 0.575 0.575 0.575 0.575 0.575
Pavements, | Cracking,
and Asphale | PCC2
Overlays Transverse 0.0014 0.0014 0.0014 0.0014 0.0014
of Rigid Cracking,
Pavements PCC3
Site 0.00825 0.00825 0.00825 0.00825 0.00825
Factor,
PCC4
IRI Cracking, 0.8203 0.8203 0.8203 0.8203 0.446
Regression | C,
Equation
of JPCP 5palling, 0.4417 0.4417 0.4417 0.4417 0.373
C,
Faulting, 1.4929 1.4929 1.4929 1.4929 0.993
G
Site 25.24 25.24 25.24 25.24 46.422
Factor, C .

Continued on next page.
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Table P-1. Summary of Key Differences in Software Format and Calibration Factors, continued

Format, Transfer MEPDG AASHTOWare | AASHTOWare | AASHTOWare | AASHTOWare
Functions, and version 1.1 PMED PMED Pavement Pavement

Calibration version 2.3.1 version 2.5.3 ME Design ME Design
Coefhicients version 2.6 version 3.0

IRI Punchouts, 3.15 3.15 3.15 3.15 3.15

Regression | C;

Equation

of CRCP sjte Factor, 2835 2835 2835 2835 2835

C

4

Note 1: B, for the adjustment to the laboratory-derived bending beam fatigue constant which is
asphalt layer thickness dependent.

+  Asphalt layer thickness less than 5 in.: Bﬂ = 0.02054.

+  Asphalt layer thickness equal to or greater than 5 in. but less than or equal to 12 in.:
Bﬂ = 5’014(km)‘3‘416

+  Asphalt layer thickness greater than 12 in.: B, = 0.001032.

Note 2: The adjustment to the calibration coeflicient or field shift factor C 1 i asphalt layer
thickness dependent.
+ Asphalt layer thickness less than 5 in.: C, equals 2.1585.

+  Asphalt layer thickness equal to or greater than 5 in. but less than or equal to 12 in.:
C,= 0.867+0.2583(h_)
+  Asphalt layer thickness greater than 12 in.: C, = 3.9666

Note 3: The adjustment to the calibration coefhcient or field shift factor for k is mean annual air

temperature (MAAT) dependent.

+  MAAT less than or equal to 57°F (input levels 1, 2, and 3): k, = 3(107)(MAAT)**"

+  MAAT greater than 57°F (input levels 1, 2, and 3): k =0.13(MAAT)? - 11.68(MAAT)
+244.14

*NOAA. North American Regional Reanalysis (NARR). National Oceanic and Atmospheric

Administration, Washington, DC. Available from https://www.ncei.noaa.gov/products/weather-

climate-models/north-american-regional

® GMOA. Modern-Era Retrospective analysis for Research and Applications, Version 2. Global

Modeling and Assimilation Office, National Aeronautics and Space Administration, Washington,

DC. Available from https://gmao.gsfc.nasa.gov/gmao-products/merra-2/
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CHAPTER 1

Introduction

The overall objective of the Mechanistic—Empirical Pavement Design Guide: A Manual of Practice
(AASHTO MEPDG) is to provide the highway community with a state-of-the-practice method
for the design and analysis of new and rehabilitated pavement structures, based on mechanistic—
empirical (ME) principles. This means that the design and analysis procedure calculates pavement
responses (stresses, strains, and deflections) and uses those responses to compute incremental
damage over time. The procedure empirically relates the cumulative damage to observed pavement
distresses. The flowchart in Figure 1-1 illustrates this ME-based procedure. AASHTOWare
Pavement ME Design is the commercially available software tool. The AASHTOWare software is
referred to in this manual as PMED.

PMED represents a major change in the way pavement design is performed. PMED predicts
multiple performance indicators (see Figure 1-1), and it provides a direct tie between materials,
structural design, construction, climate, traffic, and pavement management systems. Figures 1-2
and 1-3 are examples of the interrelationship between these activities for asphalt concrete (AC)

and portland cement concrete (PCC) materials.

1.1  Purpose of Manual

This Manual presents information to guide pavement design engineers in making decisions and
using PMED for new pavement and rehabilitation design. The Manual does not provide guidance
on developing regional or local calibration factors for predicting pavement distress and smoothness.
The PMED includes an updated local calibration guide, which replaces a standalone publication,
Guide for Local Calibration of the Mechanistic-Empirical Design Guide (AASHTO, 2010; archived).

1.2 Overview of the Design Procedure
PMED is a production-ready design tool to support the day-to-day operations of public and
private pavement engineers. When analyzing a pavement design project using PMED, whether it is

new construction, an overlay, or restoration, utilize the following three-step, basic process:

1. Create a trial design for the project.

1-1
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2. Run PMED to predict the key distresses and smoothness for the trial design.

3. Review the predicted performance of the trial design against performance criteria, then
modify the trial design as needed in order to produce a feasible design that satisfies the per-

formance criteria at the selected reliability level.

Pavement responses (stresses, strains, and deflections) are combined with other pavement, traf-

fic, climate, and materials parameters to predict the progression of key pavement distresses and
smoothness loss over time. These outputs are the basis for checking the adequacy of a trial design.
PMED software also includes an automated process or feature to iterate to an optimized pavement

thickness for both flexible and rigid pavements.
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Figure 1-1. Conceptual Flow Chart of the Three-Stage Design and Analysis Process for PMED
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Figure 1-2. Typical Differences between Empirical Design Procedures and an Integrated ME Design
System, in Terms of AC Mixture Characterization
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Figure 1-3. Typical Differences between Empirical Design Procedures and an Integrated ME Design
System, in Terms of PCC-Mixture Characterization
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The ME approach makes it possible to optimize the design and to fully verify that specific

distress types will be limited to values less than the failure criteria within the design life of the
pavement structure. The basic steps included in the AASHTO MEPDG are listed below and pre-
sented as flow charts in Figures 1-4 and 1-5. The steps shown in Figures 1-4 and 1-5 reference the

appropriate sections of this Manual.

1.

2.

Select a trial design strategy. The pavement designer may use an agency-specific procedure

to determine the trial design cross section.

Select the appropriate performance indicator criteria (threshold value) and design reli-
ability level for the project. Design or performance indicator criteria include magnitudes of
key pavement distresses and smoothness that may trigger major rehabilitation or reconstruc-
tion. These criteria could be a part of an agency’s policies for deciding when to rehabilitate or
reconstruct. PMED allows the user to select the performance indicator criteria to be con-
sidered. The user can uncheck the box next to the criteria that do not need to be considered.
(See Section 4.1 for definitions.)

Obtain all inputs for the pavement trial design under consideration. This step may be
a time-consuming effort, but it is what separates the ME from other design procedures.
PMED allows the designer to determine inputs using a hierarchical structure in which the
effort to quantify a given input is selected based on the importance of the project, impor-
tance of the input, and available resources. The required inputs to run the software are
obtained using one of three levels of effort that need not be consistent for all of the inputs
for a given design. This permits the user to use the “best available” data for all inputs. The
hierarchical input levels are defined in Section 4.2, and are grouped under six broad top-
ics: (1) general project information, (2) design criteria, (3) trafic, (4) climate, (5) structure
layering, and (6) material properties (including the design features). A caution to the designer:
Some of the input parameters are interrelated; changing one parameter may affect the value

of another input parameter. The designer should use caution in making changes in individual

parameters.

Run PMED and examine the inputs and outputs for engineering reasonableness. The
software calculates changes in layer properties, damage, key distresses, and the International

Roughness Index (IRI) over the design life. The substeps for Step 4 are

a. Examine the input summary to verify the inputs are correct. This step should
be completed after each run, until the designer becomes more familiar with the
program and its inputs.

b. Examine the outputs that comprise the intermediate process, such as climate
values, monthly load transfer efficiency (LTE) values for rigid pavement analysis,
and monthly layer modulus values for flexible and rigid pavement analysis,
to determine their reasonableness. Also examine the calculated performance

indicators (pavement distresses and IRI). This step may be completed after each
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run or until the designer becomes more familiar with the program. Review of
important intermediate processes and steps is presented in Section 13.3.

c. Assess whether the trial design has met each of the performance indicator criteria
at the design reliability level chosen for the project. As noted above, IRI is an
output parameter predicted over time and a measure of surface smoothness. IRI
is calculated from other distress predictions (refer to Figure 1-1), site factors, and
initial IRT.

d. If any of the criteria are not met, determine how this deficiency can be remedied
by altering the materials used, the layering of materials, layer thickness, or other

design features.

5. Revise the trial design, as needed. If the trial design has input errors, material output
anomalies, or has exceeded the failure criteria at the given level of reliability, revise the inputs
in the trial design and rerun the program. An automated process to iterate to an optimized

thickness is done by PMED to produce a feasible design.

General Project Design/Analysis Information
(Section 3.2)

Pavement Rehabilitation
(Section 12.1)

New Design or Lane Reconstruction
Section 11.1 for AC Surfaced Pavements;
Section 11.2 for PCC Surfaced Pavements)

A
(Figure 1-5a)

1—Select Trial Design
Strategy & Cross Section

\4 A4
2.a—Select Failure 2.b—Select Reliability
Limits or Design Criteria Level
(Section 7.1) (Section 7.2)
Values selected in balance
g with one another <
(Chapter 8)

v

3—Select Hierarchical
Input Levels
(Section 5.1)

B (Figure 1-5a)

Figure 1-4. Flow Chart of Policy Decision-Related Steps to Complete an Analysis of a Trial Design
Strategy
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B
(Figure 1-4)
4—Determine Site Conditions and Factors
(Chapters 8 & 9)
Existing Truck Traffic and Baseline Condition;
where applicable
» o  Axle Weights
o| 4.a—Determine Truck Traffic Inputs . Truck Volumes
(Section 8.1) e Other Truck Factors
> Project future truck traffic over design life.
| 4.b—Determine Climate Inputs > Latitude, Longitude, Elevation
" (Section 8.2)
> Identify appropriate weather stations
4.c—Determine Foundation &
> Subgrade Soil Inputs ~ Determine properties of the foundation
(Section 8.3) v and/or embarkment soilds
A
(Figure 1-4)
Establish overall condition of existing pavement.
4.d—Pavement Evaluation for (Section 9.2)
> Rehabilitation
(Chapter 9) Determine material properties of existing pavement
layers. (Section 10.3)
o| S—Determine Material Properties/Features of D
New Paving Layers (Chapter 10) (Figure 1-5b)

AC Layers (Section 10.2)

_» I
— PCC Layers (Section 10.3) —
Chemically Stabilized Layers |
(Section 10.4)
Unbound Aggregate Layers
(Section 10.5)
v
C ¢ 6—Execute AASHTOWare <
(Figure 1-5b) PMED

Figure 1-5a. Flow Chart of the Steps Needed to Complete an Analysis of a Trial Design Strategy
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7—Interpretation & Analysis
of Trial Design Strategy
(Chapter 13)

C
(Figure 1-5a)

Check reliability of trial
design; do calculated

Yes S
reliabilities exceed target
reliability levels?
v
. Unacceptable design; check calculated distresses and
Check calculated distresses and supplemental information; if unacceptable, revise design o
supplemental information features of trial design and rerun AASHTOWare PMED. -
(Section 13.3) (Sections 13.4 &13.5)
v
D

(Figure 1-5a)

Determine reason for
unreasonable parameters, make

corrections, and rerun
v AASHTOWare PMED.
Are there unreasonable
calculated parameters; > Yes

Z
()
A

distresses, properties, etc.?

8—Trial Design Strategy is
Acceptable! Store Results.

Figure 1-5b. Flow Chart of the Steps Needed to Complete an Analysis of a Trial Design Strategy
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