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Should we wait until its PERFECT?

AASHTO Guide : MEPDG

= 1958 Road Test BLi=WIEN _“ogq | TPP
Initiated Initiated

= 1962: AASHO . a 1998: MEPDG
Road Test Initiated
complete 10 = 2007; MEPDG

m 1972; Interim delivered
Design Guide 24

m 1986; Update
m 1993; Update

m 2007; still not
perfect.

4 ARA
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45
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Should we wait until its
PERFECT?

m If we wait until there are no more
changes, we will never use It.

m [f we walit for perfection, it will be
iImpractical and cost will restrict its use.

There is NO perfect  [SSH .
procedure & it will never s

be pertect! . e |
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The Beginning

Will we get
a better

We have decided
to implement the
new MEPDG!

What am |
responsible
for?

Why, aren’t
we doing a

good job? Where do we begin; reglonal
VErsus agency issues?
HRH Expanding the Realm of Possibility




Remember where we
are coming from, as
you use the MEPDG!

» Assumptions used in the
Design Guides?

» Calibration of both Design
Guides?

» Error in the service life
predictions of both Design
Guides?

4 ARA

AD GI_JIDE FOR
A\ Design of
v\ Pavement
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1.
2. Local Implementation Efforts

4.

5 \EPDG

Mechanistic-Empirical Pavement Design Guide

only and should not be used for design.
ped under NCHRP 1-37A and 1-40D.
software must be approved by NCHRP.

—
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B Does Agency Have Implementation Plan?

FHWA 100

Summary :: .
of Agency :: -

PI an S Yes <0.5 05010 10tob5.0 >5.0

Range of Cost for Implementation Plan, $M

B Does Agency Track Perfomance for Use in Calibration?

Efforts to
Implement
MEPDG
2007

70
60
50
40
30
20
10

o

Percent of Total Responding (52)

Yes < Design Life Equals Design > Design Life
Life

4 ARA
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MEPDG Global Calibration

1 [NCHRP
R =
Mechanistic-Empirical Pavement Design Guide

This softwargd§ for feview only and should not be used for design.
This software was developed under NCHRP 1-37A and 1-40D.

Distribution of this softwarc must be approved by NCHRP.

el® anana7 e

350101
50103 ® B2 e asiies 45116 % 011001
REH e 0019 434113 & 124105
480001 _ & 4oq . L 13Tz &
4po0ns @ ® 7481 : e
._Ef' e % 124106
"'11?4 120185 &% 123305
4B3%49 § 1201420103

#* Many assumptions used.
# Many inputs estimated.
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Local Implementation Efforts—
Diversity

South-East
% ARA [EISouth-West




Why Local Calibration?

#* Expansive Soils

* Maintenance/Preservation
Strategies

#* New Technology & Material

Differences

#* Other Design Policies &
Features

Consideratiofof factorsiiNO T
iIncluded in MEPDG global calibration

process.
HRH Expanding the Realm of Possibility
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MEPDG - Local
Validation/Calibration Tools

Manual of Recommended Practice for
Calibration of M-E Based Models

1. Confirming or adjusting the global calibration
factors.

2. Detailed and practical guide to complete local
calibration. '

MEPDG Software ltself

- r . -
Mechanistic-Empirical Pavessent Design Guide
This soft d should not be used far design
Thia sc er NCHRE 1-37A and 1-400
Di ast be apptoved by NCHRE
[ " deidelane
0N
— oy
d I (=
s g
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Previous & On-Going Studies

1.

NCHRP 9-30 — Experimental Plan for Calibration &
Validation of HMA Performance Models for Mix &
Structural Design.

NCHRP 9-30(001) — Conduct Pre-Implementation
Studies & Database Enhancement.

NCHRP 1-40D — A review of the M-E PDG software
& prediction methodology; & Correcting
errors/blunders in the software.

NCHRP 1-40B — Local Calibration for the
Recommended Guide for M-E Design of New and
Rehablilitated Pavement Structures.

+ARA
\ Expanding the Realm of Possibility
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Previous & On-Going Studies

m Calibration Documents:

e NCHRP Digest 284, December 2003; Refining the
Calibration & Validation of HMA Performance
Models: An Experimental Plan and Database.

e NCHRP Digest 283, December 2003; Jackknife
Testing — An Experimental Approach to Refine
Model Calibration and Validation.

m FHWA: Use of PMS data for local calibration.

m FHWA: Use of deflection basin data in the
MEPDG.

4 ARA
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QOutline

1.
2.

3. Integration of MEPDG Into
Practice -

4 \EPDG

Mechanistic-Empirical Pavement Design Guide

This software s for review only and should not be used for design.
This sofrware was de d under NCHRP 1-37A and 1-40D.
] Distribution of this software must be approved by NCHRP.

by Yy . i
) APPLIED RE/EARCH A/FOCIATEY, INC
R RIATION B

e ¥

I
R
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Integration into Practice

How do | get
this input level 1
or 2 for design?

A Major Issue — The
Unknowns!!

» Determination of properties a
& other inputs. \I
» Factors affecting properties ==

needed for design!!!!
e Source of Materials
e (Contractor

e Construction Equipment ZEIBEVAN | g | 071V (1=!
for MEPDG

Software Training

4 ARA
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Data Integration: Effective use of
avallable but limited local resources.

18

Data integration:an @ “.&
ME PDG - automated process? *

* Probably NOT!

his software was developed under NCHRP 1-37A and 1-40D,
Distribution of this software must be approved by NCHRP.

(57 APPLIED RESEARCH AYOC” B/, INK
| b RANSPORTATION

-

Project
Level Data
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Structural — Mix Design

Compatibility

1
§

——
e 84l )

the inputs.

1 | J- N, .

i

Mixture dsign & material
specifications determine

Mechanistic-Empirical Pavement Design Guide

mp

B

JAPPLIED RE/EARCH AFOCIATEL INC I i

S RANSPORTATION B
-

N

4 ARA

QUARTZITE N=.60
TOP SIZE AGG. - 3/4



Data Integration into Practice

Develop Designs Establish Specification
m Low-bid; optimize on Limits
design features m Quality Assurance
m Alternate bids; m Performance-
establish equivalent Related
designs = End-Result

m Design-build &
warranties; optimize
on performance

4 ARA
\ Expanding the Realm of Possibility




21

Qutline

. Enhancements : -

MEDDG

™ Mechanistic-Empirical Pavement Design Guide

=w only and should not be used for design.
ped under NCHRP 1- and 1-40D.
ftware must be approved by NCHRP.

) APPLIED RESEARCH AJYOCIATEY, INK

. U RANSPORTATION S

e ¥
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Enhancements:
Global & Local

Global Local or Regional

\ Distress prediction \ Revisions to the default
equations or transfer values

functions \ Revisions to the
\ Revisions to the transfer function and
software: calibration coefficients
functionality \ Build libraries of inputs
v Add additional
distresses NCHRP Project 1-40B

Local Calibration Guide

< ARA
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Previous & On-Going Studies

1. NCHRP 1-40A — Independent Review,
prioritize the modifications.

2. NCHRP 9-30A — Calibration of Rutting
Models for HMA Structural and Mix Design.

3. NCHRP 9-42 — Top-Down Cracking of HMA.
4. Reflection Cracking of HMA Overlays.

5. NCHRP 9-44 — Application of the Endurance
Limit for HMA Mixes. =

\ Expanding the Realm of Possibility
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New Construction Design

Strategies

Included: Excluded:

m Conventional flexible = Aggregate surfaced
pavements roadways

m Deep strength m Semi-rigid pavements

m Full depth m Staged construction

m Asphalt treated
permeable base

m Geogrids, fabrics, &

other strengthening
materials

\ Expanding the Realm of Possibility
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Rehabilitation Strategies

Included:

m HMA overlays with &
without milling

25

Excluded:

m Full depth reclamation
m Hot in place recycling
m Cold in place recycling

m Pavement preservation
programs

Expanding the Realm of Possibility
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Site Features Excluded from
MEPDG

B Super single tires or single tires.
m Durability & mixture disintegration.

m Volume change in soils (frost heave or
expansive soils). '

A /| : | f,
BT 7\ S PORTATION: ;
v : o : \,L:_ N
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Summary

D=W 2

B Response Parameter & s
Calibration Factors |

m Transfer FUNCLioN & ——
Calibration Factors

m Standard Error or — =]
Standard Deviation |

v 0K | % Cancel |
Agency/User has options readily
available for design!

.‘"."' SIEH [ = AOL Mail - Microso op | 3 DG Jil g 1 ] \ari. é' I 35 am
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Value of Increased Costs & Time?

If |mproved performance/longer Iastlng
pavements & reduced life cycle costs;

Then it I1s worth the effort, time, and cost!!

Assuming enforcement of specifications.

<4 ARA
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Thank you.
Any Questions? .

HPPL E
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