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—Deep Strength

—Mill & Fill
—Not just for Freeways
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1.5 - 3”7 SMA, OGFC or Superpave

4" Zone
to Of High _
6” Compression High Modulus
Rut Resistant Material

(Varies As Needed)

: : Flexible Fatigue Resistant
Max Tensile Strain I Material 3 - 4”
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Change

» Adequate Drainage / Drainage Maintenance

> Fatigue Resistant Lower Asphalt Layer

> Rut Resistant Upper Asphalt Layers

X
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Limit Bending to < 65u¢ Th'C,!< HMA
(Monismith, Von Quintus, Nunn, (> 8")
Thompson)

R S N T

Pan Subgrade

Limit Vertical Compression to < 200pe (Monismith, Nunn)
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 Wearing Surface
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4906 to 6920 In-Place

» Av(g.
e Surface

» Renewable

» Tailored for Specific Use

US Asphalt.
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structural repair or to maintain dramage of

the flexible pavements.”

— Only small incremental increases In
Present Cost for HMA pavements.
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Crack
(surface initiated)

e B i S A ¥ )
ot iy

© . MICHIGAN RIDESONUs  Asphallt.

e e,



Perpetual Pavements Aserair

PavEMENT

ASSOCIATION [
OF

MicHIGAN K

CH e AR e e A ST N Nt B e TN
-3 e - iy e . ~

~ MICHIGAN RIDES ONUs  Asphallt.



PavEMENT
AssociarioNn
MICHIGAN

ASPHALT
RIDESONUs Asphalt.

B ‘ MICE—IIGAN

N
il
-
()
-
Q
>
©
al

Perpetual



Rehabilitation s

ASSOCIATION
OF
MicHIGAN

High Quality SMA, OGFC or Superpave

20+ Years
Later

Structure Remains i
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— Most AC Overlays > 15 years before Rehab

— Many AC C ver!rv /J > 20 years before
Significar

— Thicker overlays mean less:

e Fatigue Cracking
e Transverse Cracking
e Longitudinal Cracking
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Constructed 1n 2002

Intensive Material Sampling & Testing
Performance Monitoring
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4.5” , 2E10,F
10™ 8.5"

12.7 21AA Agg. Base + 6.47 ,21AA Agg.Base
14” Sand Subbase e 18.4” Sand Subbase
36” Total Section e 33.3” Total Section
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+ 2% for Base course

Base course mixture properties
3% design air voids
+ 1% Increase In minimum VMA
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e Construction — Fall 2005
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e 8” Sand Subbase Class IIA
38” Total Pavement Section

Lime Stabilized Subgrade
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~ Since 2001, t

In 30 U.S. states and one Canadian province.

These Roads were all at least 35 years old when
honored, and have never experienced a
structural failure.
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NO more tha 'Perpeluai'

Pavemen

of HMA stru e
added over life. :

Average interval of
resurfacing of greater
than 13 years.
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MICHIGAN RIDES ON US sphalt.
SOME THINGS ACTUALLY GET BETTER WITH AGE e
= INCLUDING ASPHALT PERPETUAL PAVEMENTS. = Bl
The pavemneant structure lasts indefinitely. assat; a pavement that our grandchildren's
Every 18 to 20 years, the surface is milled grandchildren will be able to use; a
up and racycled; an overlay is placed during  pavement that’s infinitely reclaimable, _
off-peak hours; and road users geta good-  reusable and renewable. i
as-new highway. Theres no need for the - \
entire highway to be removed and replaced  Think smart. k- e
from the ground up. Perpetual pavemeant Decide diligenthy. =
is @ pavement that remains a permanent Perpetual pavements make sensa.

- X

ASPHALT. AGE 60

The Michigan Depanmentofﬁampc;ﬁ;;ﬂoiﬂiﬂm‘l']‘. A
won its first APA Perpatual Pavement Award in 2007 | © .
for a section of M-24 in Tuscola County. This sectionof.* .
M-24 was originally builtin 1956, and after 55yearsof =
servica is still going strong --with only resurfacing

in1975, 1998, and 2007. Congratulations to MDOT on a + a5
pavement that has truly stood the test of time. *

Perpetual
Pavements
Iast e lifetime.
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SOME THINGS ACTUALLY GET BETTER WITH AGE
= INCLUDING ASPHALT PERPETUAL PAVEMENTS.

The pavement structure lasts indefinitely. assat; a pavement that our grandchildren's
Every 18 to 20 years, the surface is milled arandchildren will be abla to use; a

up and recycled; an overlay is placed during  pavement that's infinitely reclzimable,
off-peak hours; and road users getagood-  reusable and renewable.

as-new highway. There's no need for the

entire highway to be removed and replaced = Think smart.

from the ground up. Perpetual pavemant Decide diligently.

isa pavement that remains a permanent Perpetual pavements make sense.

Tha Michigan Depamnantd'l’ranspnr@ﬂon s ’ s PRESENTED TO

won its second APA Perpetual Pavement Award lnlﬂﬂa t 4 iy MICHIGAN DEPARTMENT
for a saction of US-21 in Ottawa and Muskegon Counties. - - ; o OF TRANSPOP:TATI(')N
This section of US-21 was originally built in 1958, and after .~ =~ R S ' ;

53 years of service is still going strong -- with orﬂy remrfa:lrlg g et R FOR

in.1978, 1997, and 2003. Congratulations to MDOTma : ‘- LA T T e SP 70-44 anD SP 61-36

pavement that has truly stood the test of time. 3 Lo
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Just announced In

March!
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» High Rutting R
» Tailored for Specific Application

> Consistent, Smooth and Safe Driving Surface.

> Environmentally Friendly.

> Avoids Costly Reconstruction and Disruption.
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High Quality SMA, OGFC or Superpave

20+ Years
Later

Structure Remains i
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The Perpetual Pavement concept was first articulated in

2000 and the concept has rapidly gained acceptance.

The APA’s newest technical document on the subject is Perpetual Asphait
Pavements: A Synthesis. This comprehensive publication captures the activities
that have taken place over the last decade, synthesizes the information in way that
is useful to providing guidance for Perpetual Pavement design and construction,
PERPETUAL and provides a vision for further research and development to refine Perpetual

(LLIAE  Pavements.

PAVEMENTS
fohe Perpetual Pavement Design Software

The APA offers two versions of its software for the design and analysis of Perpetual

Pavements. Both versions of the software are available as free downloads.

PerRoad 3.5
PerRoad is uses the mechanistic-empirical design philosophy. The program
couples layered elastic analysis with a statistical analysis procedure (Monte Carlo
simulation) to estimate stresses and strains within a pavement. In order to predict the strains which would prove
detrimental for fatigue cracking or structural rutting, PerRoad requires the following inputs:

+ Seasonal pavement moduli and annual coefficient of variation (COV)
- Seasonal resilient moduli of unbound materials and annual COV

= Thickness of bound materials and COV

= Thickness of unbound materials

+ Load spectrum for traffic

+ Location for pavement response analysis

= Magnitude of limiting pavement responses

- Transfer functions for pavement responses exceeding the user-specified level for accumulating damage

Download PerRoad 3.5 now

PerRoadXpress 1.0

PerRoadXpress is an easy-fo-use, all-on-one-screen program for designing Perpetual Pavements for low- and
medium-volume roads and parking lots. The designer chooses a type of asphalt cement. PerRoadXpress then
allows the designer either to use defaults for traffic and soil, or to input the actual values if they are known.
Granular base thicknesses from 0 to 10 inches are included. The software quickly provides the user with a
recommendation for the total thickness of asphalt pavement needed for a particular situation. PerRoadXpress was
developed in response to requests by public works officials and owners of commercial property.

Download PerRoadXpress 1.0 now

http://www.asphaltroads.org/perpetual-pavement/about-perpetual-pavements/
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PerRoadXPress Software

v PerRoadXPress |

Press F1 to access full help file. Press Shift+F1 to access context-zenstive pop-up help.

Functional Classification: IF'alking Lot or Residential Street j

TwiowWay AADT: IEDEI (500 to 5000)
ZTrucks: |2 (1t 20)
ZGrovth: ID [Ota 3]

Design Trucks: 94750 [Total Trucks in 30 Years]

Design ESALs: [16315 [Tatal ESALs in 30 Years]
AASHTO Sail Clazsification: I,&-1 -a vl
Soil Modulus: | 10000 (10,000 to 30,000 psi]

Agagregate Base Thickness: IE— [Dta10in.]
HM& Modulus: [E00D0D (400,000 1o 1,000,000 psi
CALCULATE ||
Calculated HMA |T i,
Desnita [ 5 et s

it | Help |

www.apa-mi.org

Nus Asphallt.
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NCAT Report 14-04

FLEXIBLE PAVEMENT DESIGN —
STATE OF THE PRACTICE

By

Dr. David H. Timm, P.E.
Dr. Mary M. Robbins
Dr. Nam Tran, P.E.

Dr. Carolina Rodezno

August 26, 2014

277 Technology Parkway = Auburn, AL 36830

at AUBURN UNIVERSITY

https://eng.auburn.edu/research/centers/ncat/files/reports/2014/rep14-04.pdf
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