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DISCLAIMER 

WE DO NOT  
WANT TO  
RE-INVENT THE 
WHEEL! 



NO, 
THANKS! WE HAVE 

NO 
TIME!  



PAST AND PRESENT  
ASPHALT  

ROADS IN POLAND 



NATIONAL MOTORWAY AND EXPRESSWAYS 

CONSTRUCTION PROGRAM IN POLAND 2000-2022 

Page 6 
© TPA, 22.09.2022 



RUTTING ISSUE” 

A2 Motorway 
Konin - Września 

 

1998 



A4 Motorway 
Wrocław-Nogowczyce 

 

Let’s use wheel  
tracking test! 

1998 



S M A L L  D E V I C E  L A R G E  D E V I C E  

11.5 
t/axle 

13.0 
t/axle 

WHEEL TRACKING TEST (EN 12697-22) INTRO 
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2000 



4 cm  
SMA 0/11 D50 

8 cm  
AC 0/20 D50 

17 cm  
AC 0/25 D50 

15 mln 

115 kN 

ESALs 

2000 



Do or do not.  
There is  
no try. 

Yoda, The Empire Strikes Back 



2004 



4 cm   
SMA 11  

9 cm   
AC 20 
PMB 13 cm  

AC „EME” 20  
20/30 

17 mln 

115 kN 

ESALs 

 

2004 



T = 10°C    f = 10 Hz 

T = 10°C    f = 10 Hz 

T = 15°C    f = 10 Hz 

T = 10°C    f = 25 Hz 

PERFORMANCE TESTS FOR EME MIXES 
4 P B - P R  V S  2 P B - T R  

2004 
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INTRODUCTION OF STIFFNESS AND FATIGUE I SPECS FOR EME 

4 P B - P R  i n s t e a d  2 P B - T R  
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BACK TO THE REALITY 
HEAVY VEHICLE SIMULATOR  

FOR TESTING EME 



HVS 

(Heavy Vehicle Simulator) 

PRUSZKOW 

2008 



 

HVS 

(Heavy Vehicle Simulator) 

PRUSZKOW 

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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Perpetual 

Fatigue damage 

Fatigue life 

0 

FATIGUE DAMAGE 

/ LIFE 

A B C D 

50 

10 

100 

1 

composite pavement traditional AC AC WMS 

31,77 

14,18 

2,99 
3,97 

2008 
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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 

54 mln 

115 kN 
ESALs 

 

2011 





TOO 

STIFF! 

2012 



The error of  
the past is  
the wisdom of 
the future” 

Dale E. Tuner 



ANOTHER PERFORMANCE TESTS 

L O W  T E M P E R AT U R E  C R A C K I N G  T E S T  ( E N  1 2 6 9 7 - 4 6 )  

TSRST 

(Tensile  

Strength  

Restrained  

Specimen  

Test) 

2012 



„GET BACK TO THE LAB!” 



TPA LAB, PRUSZKÓW 2012 



          

STIFFNESS VS. FATIGUE 



AC WMS 16 
20/30  

AC WMS 16 
PMB 25/55-60 HiMA  

AC WMS 16 
50/70+DU 

AC WMS 16 
PMB 45/80-70 

POYGUM 

AC WMS 16 
PMB 25/55-60 

Stiffness modulus S 
[MPa] 

Fatigue resistance ε6 [μmm/mm] 

0 

14 489 

12 669 

7 225 

14 604 

140 

340 

205 
186 

145 

min. 14 000 MPa 

min. 130 με 

16 588 

4PB-PR 
10°C, 10 Hz 

 

 

 

 

 

STIFFNESS MODULUS 

AND 

FATIGUE 

RESISTANCE 

 

2012 
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FATIGUE TESTS ON AC WMS 16 (EME)  

0

2.000

4.000

6.000

8.000

10.000

12.000

14.000

16.000

18.000

0 500000 1000000 1500000 2000000 2500000

S
ti
ff
n

e
s
s
 m

o
d

u
lu

s
 4

P
B

-P
R

, 
M

P
a

 

Load cycles 

AC WMS PMB 25/55-60 AC WMS PMB 25/55-60 WM AC WMS PMB POLYGUM 45/80-70

THE 

STIFFER 

THE 

BETTER? 
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Mind what you 
have learned. 
Save you it can. 

Yoda, The Empire Strikes Back 



          DESIGN & BUILD 
CONTRACTS   

2013 



 

 

 

2013 

DESIGN 

&BUILD 
 

10 YEARS  

GUARANTEE! 



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 definition, 2001 

Traditionelle Asphaltkonstruktionen  

– herkömmlicher Aufbau 

100 – 160 mm 

hohe Druck- und 

Scherspannung 

max. Dehnungsverformungen 

im unteren Bereich der 

Asphaltkonstruktion 

max. Druckverformung 

DECKSCHICHT 15-60 MM 

BINDERSCHICHT 50-80 MM 

TRAGSCHICHT 70-180 MM 

UNTERE TRAGSCHICHT 

UNTERGRUND 

Deckschicht 

verformungsresistante  

Binderschicht 

steife  

Tragschicht 

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 

STIFF BINDER COURSE 

„ELASTIC” 

BASE COURSE 

SUBBASE 

IMPROVED SUBGRADE 
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WEARING COURSE 

BINDER COURSE 

BASE 

COURSE 

SUBBASE 

SUBGRADE 

WEARING COURSE 

STIFF BINDER COURSE 

„ELASTIC” ANTI-FATIGUE 

BASE COURSE 

SUBBASE 

IMPROVED SUBGRADE 

durable, 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  
MINIMIZE CRITICAL STRAIN AT BOTTOM 



y = 1 268.518x-0.139 

y = 1.339,400x-0,161 

y = 772.889x-0.096 

y = 653.12x-0.047 

y = 1 343.990x-0.164 

0

100

200

300

400

100.000 1.000.000 10.000.000

S
tr

a
in

 [
μ

m
/m

] 

Cycle numbers N 

AC WMS 16 PMB 25/55-60 AC WMS 16 20/30 AC WMS 16 PMB 25/55-60 WM

AC MWS 16 PMB 45/80-80 SM AC WMS 16 50/70+DU

145 

186 

205 

340 

140 
min. 130 

 

 

 

4PB-PR (10°C, 10 HZ) - PN-EN 12697-24 
ANTI-FATIGUE 

MIX 

? 
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Frech 

Design 

Method 

 

 

FATIGUE CRITERION 

10

100

1000

s
tr

a
in

 [
µ

m
/m

] 

number of cycles N 

b = -0,1 b= - 0,2

FRENCH DESIGN 

METHOD 

2PB-TR (15°C, 10 Hz) 
 

 

„ALL MODELS 

ARE WRONG, BUT 

SOME OF THEM 

ARE USEFUL” 
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4 cm  
SMA 11 S  
PMB 45/80-55 

2013 



14 cm  
AC WMS 16 W 
PMB 25/55-60 



8 cm  
AC 16 P „ANTI-FATIGUE” 
PMB 45/80-70 



2013 

 

142 mln 

115 kN 

ESALs 

perpetual 
pavement 

tradition
al 
paveme
nt 

32 mln 

115 kN 

ESALs 
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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 



HIGHLY MODFIED 
ASPHALT BINDER 
HiMA (7,5 % of SBS) 



 

© TPA, 14.03.2018 

 

 

S7  

PERPETUAL 

HiMA 

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 

S7 
2017 



S6 

PERPTUAL 

HiMA 

2018 



3 cm  
SMA 8 ARB 

12 cm  
AC WMS 16 W 
PMB 25/55-60 

7 cm  
AC AF (anti-fatigue) 16  
PMB 45/80-80 HiMA 

S6 S6 
2018 



AND THE STORY 
GOES ON… 



 

 

GDANSK 

RAFINERY 

2018 



HEAVY 

DUTY 

PAVEMENT 

LOW SPEED 

HEAVY TRUCKS 

SMALL RADIUS 



NEW! 
SMA 16 PMB 45/80-80 
5 CM 

SMA 22 PMB 25/55-80 
9 CM 

SMA 16 PMB 45/80-80 
6 CM 

TRIPLE SMA 

2018 



WHAT NEXT…? 



SMA 8 or 11 PMB 

AC 16, 35/50 or PMB 

AC 22, 35/50 
30 CM 

? 

FOR HOW LONG 
YET ? 



RUBBER MODFIED 
ASPHALT BINDER 



WE CARE ABOUT 
SUSTAINABILITY 

Asphalt-rubber Pavements 
Durable, Safe and Enviromentally friendly 

2013 



NATURAL 

RUBBER 

POLY-BUTADIEN 

SULFUR SYNTETIC 

RUBBER 

PRICELESS TIRE COMPONENTS 
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KAUCZUK NATURALNY POLIBUTADIEN SIARKA KAUCZUK SYNTETYCZNY 

AKTYWATOR PRZYSPIESZACZ PRZECIWUTLENIACZ 

SADZA 

WOSK 

KRZEMIONKA 

OLEJ MINERALNY OLEJ RZEPAKOWY 

TLENEK CYNKU KWAS STEARYNOWY 

PRICELESS TIRE COMPONENTS 
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TIRE’S SECOND LIFE – CIRCULAR ECONOMY 

KAUCZUK NATURALNY POLIBUTADIEN SIARKA KAUCZUK SYNTETYCZNY 

AKTYWATIR PRZYSPIESZACZ PRZECIWUTLENIACZ 

SADZA 

WOSK 

KRZEMIONKA 

OLEJ MINERALNY OLEJ RZEPAKOWY 

TLENEK CYNKU KWAS STEARYNOWY 
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m. „ Terminal Blending” 
(about 4÷10 % related to binder) 

m. „Field Blend” 
(min 15 % related to binder) Mixing of rubber powder under 

heating with hot bitumen 

(reaction time min 45 min) 

Adding the granulated rubber directly into the mixer as a 
replacement of the aggregate part 

(max 3% related to mixture) 

WET 

METHOD 

TWO METHODS  

DRY 

METHOD 
g r a n u l a t e  

p o w d e r  
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2 0 0 3  

DRY METHOD 

D K  1 2  
J A R A C Z E W O  

Adding the granulated rubber directly into the mixer as a 
replacement of the aggregate part 

(max 3% related to mixture) 

DRY 

METHOD 
g r a n u l a t e  

m. „ Terminal Blending” 
(about 4÷10 % related to binder) 

m. „Field Blend” 
(min 15 % related to binder) Mixing of rubber powder under 

heating with hot bitumen 

(reaction time min 45 min) 

WET 

METHOD 
p o w d e r  
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Much to  
learn  
you still  
have.  

Yoda, Attack of the Clones 

m. „ Terminal Blending” 
(about 4÷10 % related to binder) 

m. „Field Blend” 
(min 15 % related to binder) Mixing of rubber powder under 

heating with hot bitumen 

(reaction time min 45 min) 

WET 

METHOD 
p o w d e r  



WET METHOD 

dozowanie granulatu gumowego bezpośrednio do mieszalnika 

poprzez zastąpienie części kruszywa 

(maks. 3% w stosunku do MMA) 

METODA 

„NA SUCHO” g r a n u l a t  

„ 

„ 
ASPHALT-RUBBER BINDER (ARB) 

… minimum 15% of rubber in relation to the total binder …  

rubber particles have to swell… 

Definicja wg ASTM D8 

m. „ Terminal Blending” 

(about 4÷10 % related to binder) 

m. „Field Blend” 

(min 15 % related to binder) Mixing of rubber powder under 

heating with hot bitumen 

(reaction time min 45 min) 

WET 

METHOD 
p o w d e r  
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ALTERNATIVE  

TO  

PMB 



MODIFICATION BY „WET” PROCESS 

3000

3200

3400

3600

3800

4000

0 200 400 600 800 1000 1200 1400

Czas modyfikacji [min] L
e

p
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o
ś
ć
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y
n
a

m
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z
n
a

 

[m
P

a
*s

] 
„AL DENTE” 
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PMB VS ASPHALT-RUBBER 
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MODYFIKACJA ASFALTU GUMĄ W SKALI PRZEMYSŁOWEJ 
METODA „NA MOKRO” 

© TPA, 14.03.2018 

Strona 

73 

Fot. TPA 

ASPHALT 

-RUBBER  

PRODUCTION  

AT THE PLANT 

„WET” 

D&G Equipment LTD.MP4


 

Układanie warstw z asfaltem mod. gumą 

BBTM 8 / SMA 11 / SMA 5 w Pruszkowie 

74 

2013 

6 asphalt-rubber mixes: 

SMA 11, BBTM 8A, AC 5 AF,  
AC 16 TD, AC 16 W, SAMI 



Two structures, 3 mix types: 

SMA 11 S AMG KR 3-7 
AC 16 W AMG KR 3-7  
AC AF 11 P AMG KR 3-7 

2022 



RUBBERBIT® 2013-2021 – 26 SITES 

Pruszków 
(2 realizacje) 

Byków (2 realizacje) 

DW 880 

A2 obwodnica 
Poznania 

Dynów 

Rzeszów 

Warszawa 
(5 realizacji) 

S7 „Nowohucka” 

S3 Sulechów – N.Sól 

Głużek 

Oborniki Śl. 

Żmigród 

Oława 
Wrocław 

S6 UM-K 

S10 Obw. Kobylanki (odc. próbny +1 
łącznica) 

 More than 

250 000 

tons 

S19 – odc. doświadczalne 

Obw. Zielonej Góry 
(planowana) 
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ASPHALT 
RECYKLING 



PEOPLE SAY 

THAT CAT HAVE 

9 LIVES… 

…BUT FOR ASPHALT 

IT’S ALREADY  

PROVEN! 



WASTE? 



RECLAIMED 

ASPHALT 

(MINERAL AGGREGATE AND 
BINDER) 



© TPA (3/2013) 



„What about the specs and law? 
They do not allow this!” 

„The contractors do not have a proper 
equipment for that.”  

„Our roads are not  homogeneous, they 
are not suitable for recycling!”  

DOUBTS AND QUESTIONS 

„Old asphalt is a waste,  
it will lower the quality of new asphalt 
mixes!” 

PROPER RAP 
PROCESSING 

GETS 
HOMOGENITY 

COMPETITIVENESS 
AND OBLIGACY 
OF REUSE WILL  

FORCE 
ADAPTATION 

THE FINAL 
PRODUCT HAS 
TO MEET THE  

REQUIREMENTS, 
SUCH AS 
NEW ONE! 

RAP 
CONTAINS 

ASPHLAT BINDER 
AND MINERAL 
AGGREGATES 

THE STANDARDS  
AND LAW HAS  

TO BE CHANGED  
TO PROTECT  
ENVIROMENT! 



Reclaimed Asphalt (RAP) 

heating: 

Maximum possible RA 

quantity acc. to 

  

M WA 2009 

Maximum possible RA 

quantity acc. to  

 

WT-2 2014 

Maximum possible RA 

quantity acc. to 

  

WT-2 2022 

(?) 

 

by hot aggregate 

„cold method” 
30 % 20 % 30 % 

together with aggreagte in dryer 

”hot method” 
40 % 30 % 40% 

in parallel (second) dryer  

„hot method” 
80 (100) % 30 % 50 (70) % 

TECHNOLOGICAL LIMITATIONS  

MAXIMUM POSSIBLE RAP QUANTITIES  

 

=> BUT 0% RAP FOR WEARING COURSE – NEXT YEAR 10% ALOWED 
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WHY TO USE 

PERFORMANCE 

TESTS? 



ROOM 

FOR 

INNOVATIONS 

LESS 

MATERIAL  

USED 

LOWER 

ENVIROMENTAL 

IMPACT 

LCA 

& LOWER 

LCC 

comparison and 
performance 

prediction for new 
or innovative 

materials 

optimized 
pavement design 

utilizing better 
safety factors and 
better materials 

lower CO2 foot-
print during 

production and 
transportation, 

recycling  

usage of more 
durable materials 

in order to 
decrease life cycle 

costs 

WHY TO USE PERFORMANCE TESTS? 

TAYLOR 

MADE 

DESIGN 

direct usage of  
results in 

pavement design 
and better  

performance 
prediction 
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RESUME / TO DO: 

 
• MAXIMIZE PAVEMENT LIFE – DURABLE ROADS ARE SUSTINABLE 

• MAXIMIZE RECYCLING IN ORDER TO PROTECT ENVIROMENT 

• DO NOT INVENT TWICE THE SAME – IMPROVE THE BEST 
PRACTICE 

• LEARN FROM MISTAKES OF OTHERS 

MAY THE 
FORCE BE 
WITH YOU! 



WHAT TO DO  
TO BE INNOVATIVE? 



You must 
unlearn what 
you have 
learned. 

Yoda, The Empire Strikes Back 

WHAT TO DO  
TO BE INNOVATIVE? 



INNOVATION 
Artificial chipping conaining luminophors 
with prolonged phosphorescence  
up to 10 hours 

QUALITY OF LIFE 
Unusual joy of bike or walkby foot.  
Promotion of healthy way of life. 

ECOLOGY 

Charging by the day light, at least 30 to 60 
minutes only. No hazard to environment. 

SAFETY 

Better usere visibilty in the dark .  
Safety improvement of the users. 

LUMIPHALT® POWERED BY STRABAG, Lidzbar Warmiński, Poland 

QUESTIONS? 

I G O R . R U T T M A R @ T P A Q I . C O M  



INNOVATION 
Artificial chipping conaining luminophors 
with prolonged phosphorescence  
up to 10 hours 

QUALITY OF LIFE 
Unusual joy of bike or walkby foot.  
Promotion of healthy way of life. 

ECOLOGY 

Charging by the day light, at least 30 to 60 
minutes only. No hazard to environment. 

SAFETY 

Better usere visibilty in the dark .  
Safety improvement of the users. 

LUMIPHALT® POWERED BY STRABAG, Lidzbark Warmiński, Poland, 
2016 


