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PERPETUAL PAVEMENTS



We do not want 

to re-invent the 

wheel!

DISCLAIMER



…we just want to put it where it belongs! 

No, 
thanks!

We have no 
time for it!





312 B.C.

Achieving
sustainable

roads!
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it’s perpetual!

NOW Via Appia



Confidence
trough Quality!

John Loudon McAdam
(1756 –1836) 

1823
Macadam road

construction







2000



wearing c. 4 cm 

SMA 0/11 B-50
binder c. 8 cm 

AC 0/20 B-50

base c. 17 cm 

AC 0/25 B-50

15 mln
115 kN

ESALs

2000



2004



4 cm  

SMA 11 PMB

9 cm 

AC 20 PMB 13 cm 

AC WMS 20

„EME” 20/30

2004

17 mln
115 kN

ESALs



HVS
(Heavy Vehicle Simulator)

PRUSZKOW

2008



HVS
(Heavy Vehicle Simulator)

PRUSZKOW

PROJECT PARTICIPANTS:

2008



A
B

C
D

HVS
(Heavy Vehicle Simulator)

PRUSZKOW

2008



SMA 8 

AC 16

35/50

SMA 8

AC WMS 16

20/30

composite

surface layer

AC 16

35/50

SMA 8

SMA 8

AC WMS 16

20/30

AP

DE 80C

1
2

 c
m

Mini „Perpetual Pavement

A B C D

SPENS 

RESEARCH 

PROGRAM

TESTED PAVEMENT TYPES:

2008
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BBTM 8A ARB

AC WMS 16

PMB 25/55-60

AC 5 AF

ARB

Perpetual Pavement

PROJECT PARTICIPANTS:

2013



2011



4 cm  

SMA 11 

PMB 45/80-55
8 cm 

AC WMS 16

PMB 25/55-60 17 cm 

AC WMS 16

20/30

2011

54 mln
115 kN

ESALs



TOO 

STIFF!

2012



Much 
to learn
you still
have.

Yoda, The Empire Strikes Back



„GET BACK TO THE LAB!”



TPA LAB, PRUSZKÓW 2012





20/30 PMB 25/55-60

STANDARD

50/70

+ PR PLAST

PMB 45/80-70

‚POLYGUM’

PMB 25/55-60

HIGHLY MODIFIED

Stiffness

modulus S

[MPa]

Resistance to 

fatigue ε6

[μmm/mm]
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16 588

STIFFNESS vs  FATIGUE

for different

binder types

AC „WMS” 16 HIGH STIFFNESS MIX DESIGN 
4PB-PR (10°C, 10 Hz)



DROP OF STIFFNESS @FATIGUE TESTS 
AC WMS 16 (EME) 4PB-PR (10°C, 10 HZ)
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THE

STIFFER

THE

BETTER?
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AC WMS USING 20/30 AND/OR PMB 25/55-60
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Mind what you
have learned.
Save you it can.

Yoda, The Empire Strikes Back



Perpetual pavement is „an asphalt 
pavement designed and built to 
last longer than 50 years without 
requiring major structural 
rehabilitation or reconstruction, 
and needing only periodic surface 
renewal (…)”

APA definitione (2001)

YEARS



WEARING COURSE

BINDER COURSE

BASE

COURSE

SUBBASE

SUBGRADE

smooth and save surface

rut resistant binder course

stiff base course

TRADITIONAL 

ASPHALT 

PAVEMENT CRITICAL STRAIN AT BOTTOM

FATIGUE FAILURE



WEARING COURSE

BINDER COURSE

BASE

COURSE

SUBBASE

SUBGRADE

smooth and 

save surface

rut resistant

binder course

stiff base 

course

TRADITIONAL 

ASPHALT 

PAVEMENT CRITICAL STRAIN AT BOTTOM

FATIGUE FAILURE



WEARING COURSE

BINDER COURSE

BASE

COURSE
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smooth and 

save surface
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TRADITIONAL 
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WEARING COURSE

BINDER COURSE

BASE

COURSE

SUBBASE

SUBGRADE

WEARING COURSE

STIFF BINDER COURSE

„ELASTIC”

BASE COURSE

SUBBASE

IMPROVED SUBGRADE

e.g. SMA, BBTM, PA, …

e.g. EME…

e.g. …?

TRADITIONAL 

ASPHALT 

PAVEMENT

PERPETUAL 

ASPHALT 

PAVEMENT



WEARING COURSE

STIFF BINDER COURSE

„ELASTIC”

BASE COURSE

SUBBASE

IMPROVED SUBGRADE

renewable
(e.g. SMA)

stiff, rut resistant
(e.g. EME)

„anti-fatigue“ layer

30-40 MM

100-175 MM

75-100 MM

100 – 160 mm

area of high compression

and shear

max. tensile strain

≤ 70 (÷ 100) μm/m

max. compressive strain

≤ 200 μm/m

PERPETUAL 

ASPHALT 

PAVEMENT
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2015
perpetual
pavement

traditional
pavement

142 mln
115 kN

ESALs

32 mln
115 kN

ESALs



TRIAL SECTION

ANTI-FATIGUE

LAYER
(150 m)

2014



TRIAL SECTION

ANTI-FATIGUE

LAYER
(150 m)

2014



NEWS OF

THE DAY

2014



NEWS OF

THE DAY

2014



NEWS OF

THE DAY

2014



NEWS OF

THE DAY



NEWS OF

THE DAY

„GESTRATA”
SITE-SEEING

2014
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QUALITY

ASSURANCE:
FWD deflections

CENTRAL DEFLECTIONS, RIGHT SIDE, SLOW LANE

OPACZ – PASZKÓW
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OPACZ – PASZKÓW QUALITY

ASSURANCE:
SCI300

SCI300m ≤ 350 μm

SCI300śr ≤ 100 μm

DSN, kl. A/B: SCI300 ≤ 30 μm



LONG LIVE

50 YEARS

2015





© TPA, 14.03.2018

IMPLEMENTING

HiMA
45/80-80

2017



2017

3 cm 

SMA 8 ARB

17 cm 

AC WMS 16 

PMB 25/55-60

6 cm 

AC AF (anti-fatigue) 16 

PMB 45/55-80 HiMA



2018

3 cm 

SMA 8 ARB

12 cm 

AC WMS 16 

PMB 25/55-60

7 cm 

AC AF (anti-fatigue) 16 

PMB 45/55-80 HiMA



GDAŃSK
REFINERY

2018



HEAVY
DUTY

2018



16 S   

22 W

16 P

SMA

SMA

SMA(-)

max

E* = ?

h = ?
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SMA 16 S PMB 45/80-80
5 cm

SMA 22 W PMB 25/55-80
9 cm

SMA 16 P PMB 45/80-80
6 cm

DESIGN



5 cm

SMA 16 PMB 45/80-80

9 cm

SMA 22 PMB 25/55-80

6 cm

SMA 16 PMB 45/80-80

2018

FULL-DEPTH
TRIPLE SMA



2018
4 cm 

SMA 11 45/80-80 HiMA

8 cm 

AC 16 W

PMB 45/80-80 HiMA + hydrated lime

8 cm 

AC 22 P

PMB 45/80-80 HiMA + hydrated lime

8 cm 

AC 22 P

PMB 45/80-80 HiMA



2021
3 cm 

SMA 8 ARB

12 cm 

AC EME 16 

PMB 25/55-60

7 cm 

AC AF 16

PMB 45/80-80 HiMA



2022
4 cm 

SMA 11 ARB

13 cm 

AC 16 ARB

8 cm 

AC AF 11 ARB





?

SMA 8 or 11 PMB

AC 22 35/50

AC 16 35/50 or PMB

30 cm

?



You must
unlearn what
you have
learned.

Yoda, The Empire Strikes Back



Yoda, The Empire Strikes Back


