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Perpetual Pavements

40-75 mm SMA, OGFC or Superpave
100 mm Zone

to Of High _
150 MM 6 mpression High Modulus

Rut Resistant Material
(Varies As Needed)

Flexible Fatigue Resistant

Max Tensile Strain I Material 75 - 100 mm

3 h

Pavement Foundation
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Perpetual Pavements

what the ner ¢
0 pay for. £ Ot qu&
ause it is hard to- of money,
as manufacturers typically k
Incompetence. Customers pay only for what IS of
use to them and gives them value. Nothing else
constitutes quality.

Peter Drucker
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Perpetual Pavements

Economics
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Perpetual Pavements

* Lower User Delay Cost
— Shorter Work Zone Periods
— Off-Peak Period Construction
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Perpetual Pavements

== AASHTO
PerRoad B

HMA Thic

10 100
Traffic, ESAL
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Perpetual Pavements

Viinimize like
of tensile st

> 100 pe, comp.
strains > 200 ue
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Transfer Function

Pavement
Life OK?
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Perpetual Pavements

7

Mechanistic Performance Criteria

. . Thick HMA
Limit Bending to < 100 ne
(NCHRP 9-38) (> 200 mm)

N

_ Subgrade
Limit Vertical Compression to < 200p& (Monismith, Nunn)
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Perpetual Pavements

Layer 1
HMA

N =

Tensile Strain (g,)

HMA Ten ;';

HMA Thickness
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Perpetual Pavements

Layer 1
hy : . HMA
. Tensile Strain (g,) ~ E,

AN

HMA Tensile

HMA Modulus
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Perpetual Pavements APA:=
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Perpetual Pavements
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Perpetual Pavements
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Perpetual Pavements

© _ 250 ue for modifi

« NCHRP Project 9-44 — Validating the Endurance
Limit

— Endurance Limit Workshop
* In the new MEPDG to be adopted by AASHTO
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Perpetual Pavements

_ ould lickne
or the pavernr S
thickness beyonc q thic S...
would provide no increased structural
resistance to fatigue damage and represent
an unneeded expense.”

Prof. Carpenter
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Perpetual Pavements
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Perpetual Pavements

ersity of lllinois

Failure @ Stiffne

23S < 50%
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Perpetual Pavements

"™perRoad 3.2
File Input Output Info

PerRoad
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Perpetual Pavements

- A distributio
IS determi
— Reliability = probability that
response(s) below threshold, OR
—Damage/Million ESAL, OR

—Time to Damage = 0.1
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Perpetual Pavements

How much
‘damage’ does this
area correspond to?

NEW ASPHALT, SMOOTH | DURABLE | SAFE | QUIET



‘Damage Computation’
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Perpetual Pavements

Low Volume Traffic

||||||r@

10,0

10 - 20/wk 3 - 5/wk
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Perpetual Pavements

— Seasonal e

— Thickness variability

— Material property variability

— Load Spectra or Traffic Count
— Probabillistic analyses
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Perpetual Pavements

Structural and Seasonal Information (F1 for Help)

—# of Lawers —Seasaonal Infarmation
w2 . . :
Season M Summer ¥ Fall v “Winter ¥ Spring [T Spring2  Current Season
3
~ 4 Curation fweeks) 26 8 12 b 0 ISummer j
kean Alr Temperature
5 Temperature, F 70 0 0 70 . M Correction

—Lawer 1 ~Layere—— layeri—— lawverd—— laverb—
Material Type |ac | ST =l [z =1l |[soi = [sai -
PG Grade [70 =] [22 =]
Min Modulus  (psi) 50000 3000 3000 3000 3000
Modulus (psi) |522953 |1zunn |12IZIEIIZI |12IZIIZIIZI |1zunn
bax Modulus (psi) 4000000 40000 40000 40000 40000
Foissan's Ratio S a5 s s 0.45
bdin - hdzo 015- 04 0.2- 05 0.2 - 05 0.2 - 05 02 - 05
Thickness  (in) 1 933 599 Al Infinite
“arighility | “ariahility | ariaility | arighility | Sariability |
Ferfarmance Ferfarmance Ferfarmance Ferformance Ferfarmance
Criteria Criteria Criteria Criteria Criteria
Slip Condition Between Layers  [FullBond | [FullBond -] [FullBond |  [FullBond -]
Cancel Changes | Accept Changes

NEW ASPHALT, SMOOTH | DURABLE | SAFE | QUIET




Perpetual Pavements APAE

Layer Performance Criteria (Press F1 for Help)

Layer: I1

Fosition Criteria Threshald Transfer Function k1 k2
[~ Top

[~ kdiddle

v Baottam Harizantal Strain j -0 microstrain g 2.83e-008 315
Maote: The fallowing sign conwvetion is used... Mate: The transfer functions are for strain anly.

Megative = Tension
Fositive = Compression

Deflection is Positive D ownweard

Cancel Changes Accept Changes
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Perpetual Pavements

Vehicle Type Distribution (Press F1 for Help)

Foadway Functional Classification  |Rural Interstate

“ehicle Fural FPrincipal Arerial
Classification = AADTT Fural Minor Anerial
Fural Major Collector
4 I 1.2 Fural Minor Collector
Fural Lacal Callectar
5 I 0.4 Urban Interstate
Urban Other Freeways and Expressways
Urban Principal Arterial
] I 3.3 Urban Minar Arerial
Urban Collectar
7 | 0.5 1 | 0.26 | 0.83
A | 74 | 238 | 0.67 | 0
g TE | 113 | 1.93 | 0
10 | 12 | 1.19 | 1.09 | 0.89
11 | 6.1 | 429 | 0.26 | 0.06
12 | 0.8 | 352 | 114 | 0.0
13 | 1.2 | 215 | 213 | 0.35
Total 100
Cancel Changes | | Accept Changes
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Repeated
Repeated /
Deformation

Subgrade
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Perpetual Pavements
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Perpetual Pavements

Indefinite
- Fatigue
Life

Fatigue Life
Tensile Strain
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Perpetual Pavements

10 100
Design life (msa)
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e Air Voids
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490 to 620 In-Place

» Avg.
e Surface

» Renewable

» Tailored for Specific Use
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Perpetual Pavements

Thickness of bituminous layer (mm)

NEW ASPHALT, SMOOTH | DURABLE | SAFE | QUIET



Perpetual Pavements

Pe [ermance o \Washington nterstate ElexinlerPavements

ISEQ O 264 Kinl)

Time from
Statistic Time Since  Thickness of ~ Original
Original Original AC ~ Construction
Construction  (mm (in.)) to First
(years) Resurfacing
VEER)
Average 31.6 230 (9.2) 12.4
Range 23 to 39 100 to 345 210 25
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Perpetual Pavements

— HMA Pavem_e
Rehabilitati |
— “No significant quantity of work . . . for

structural repair or to maintain drainage of
the flexible pavements.”

— Only small incremental increases in
Present Cost for HMA pavements.
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Perpetual Pavements

Viost AC Overla
— Many AC Overlays
Significant Distress
— Thicker overlays mean less:
 Fatigue Cracking

e Transverse Cracking
 Longitudinal Cracking
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Perpetual Pavements

Crack
(surface initiated)
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Perpetual Pavements

L
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Perpetual Pavements
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ALLIAMCE

AP,

Miles in Service Without Reconstruction or
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Perpetual Pavements

~» California”
e Colorado  Oregon
e lllinois e Texas

o Kentucky e \WWisconsin
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Rehabilitation

High Quality SMA, OGFC or Superpave

20+ Years
Later

Structure Remains 1
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Perpetual Pavements

» High Rutting

» Tailored for Specific Application

> Consistent, Smooth and Safe Driving Surface.
> Environmentally Friendly

> Avoids Costly Reconstruction.

www.AsphaltAlliance.com

NEW ASPHALT, SMOOTH | DURABLE | SAFE | QUIET



ASPHALT
AVEMEMT
ALLLAMCE

References

Permpetual Pavements
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Perpetual Pavements

The price Is what you pay;
the value I1s what you receive.
Author Unknown
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