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Macadam road

-~/ Confidence construction
-\ trough Quality!

John Loudon McAdam
(1756 —1836)



ON THE WAY
TO SUSTAINABLE ROADS



HIGHWAYS AND EXPRESSWAYS CONSTRUCTION IN POLAND

Autostrady i Drogi Ekspresowe w Polsce
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wearing c. 4 cm

SMA 0/11 B-50
base c. 17 cm
AC 0/25 B-50

binder c. 8 cm
AC 0/20 B-50







9 cm
AC 20 PMB

4 cm
SMA 11 PMB

13 cm
AC WMS 20
,EME” 20/30
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TESTED PAVEMENT TYPES:

composite
surface layer
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4 cm
SMA 11
PMB 45/80-55

8 cm
AC WMS 16
PMB 25/55-60 17 em
AC WMS 16

20/30







Much
to learn
you still
have.

Yoda, The Empire Strikes Back ‘“
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TPA LAB, PRUSZKOW 2012



STIFENESS VS FATIGUE



STIFFNESS s FATIGUE
for different AC ,WMS” 16 HIGH STIFFNESS MIX DESIGN

= 4PB-PR (10°C, 10 H
binder types ( 2

min. 14 000 MPa

14 604

Stiffness
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[MPa]
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min. 130 ue

Resistance to 186 205
fatigue &g
[umm/mm]

340

20/30 50/70 PMB 25/55-60 PMB 25/55-60 PMB 45/80-70
+ PR PLAST STANDARD HIGHLY MODIFIED ,POLYGUM’



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

2PB-TR (15°C, 10 Hz)

FATIGUE CRITERION
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AC WMS (EME)
PAVEMENT
DESIGN

TRAFFIC LOAD CLASS KR5S

AC WMS USING 20/30 AND/OR PMB 25/55-60
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AC WMS (EME)

fatigue life
[mIn. 100 kN ESAL]

PAVEMENT
DESIGN

TRAFFIC LOAD CLASS KR5S

AC WMS USING 20/30 AND/OR PMB 25/55-60

200

100
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Mind what you
have learned. Py
Save you It can. &=

Yoda, The Empire Strikes Back ‘“



Perpetual pavement Is ,,an asphalt
navement designed and built to
ast longer than 50 years without
‘equiring major structural
rehabillitation or reconstruction,
and needing only periodic surface
renewal (%

APA definitione (2001)




TRADITIONAL
ASPHALT
PAVEMENT

FATIGUE FAILURE

CRITICAL STRAIN AT BOTTOM

smooth and save surface WEARING COURSE

_ _ BINDER COURSE
rut resistant binder course

BASE
COURSE

stiff base course

SUBBASE

SUBGRADE



TRADITIONAL
ASPHALT
PAVEMENT

FATIGUE FAILURE

CRITICAL STRAIN AT BOTTOM

smooth and
save surface WEARING COURSE
rut resistant BINDER COURSE

binder course

BASE

stiff base COURSE

course

SUBBASE

SUBGRADE



TRADITIONAL
ASPHALT
PAVEMENT

FATIGUE FAILURE

CRITICAL STRAIN AT BOTTOM

smooth and
save surface WEARING COURSE
rut resistant BINDER COURSE

binder course

BASE

stiff base COURSE

course

SUBBASE

SUBGRADE



WEARING COURSE

BINDER COURSE

BASE
COURSE

SUBBASE

SUBGRADE

TRADITIONAL
ASPHALT
PAVEMENT

WEARING COURSE

STIFF BINDER COURSE

»ELASTIC”
BASE COURSE

SUBBASE

IMPROVED SUBGRADE

PERPETUAL
ASPHALT
PAVEMENT

e.g. SMA, BBTM, PA, ...

e.g. EME...

e.g....?



WEARING COURSE 30-40 MM

100 — 160 mm
area of high compression
and shear

STIFF BINDER COURSE 100-175 MM

»ELASTIC”

BASE COURSE 75-100 MM

:' max. tensile strain
<70 (+ 100) pm/m

SUBBASE

max. compressive strain

IMPROVED SUBGRADE

s—4 PAVEMENT

PERPETUAL
ASPHALT

renewable
(e.g. SMA)

»anti-fatigue® layer e

stiff, rut resistant
(e.g. EME)




ANTI-FATIGUE
ASPHALT MIX

Strain [um/m]

PMB 45/80-80 POLYGUM

4PB-PR (10°C, 10 HZ) ACC. PN-EN 12697-24
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HIRST
PERPETUAL PAVEMENT
IN EUROPL







perpetual
pavement

3 cm, wearing course

SMA 8 PMB 45/80-55
7 cm, binder course

AC 16 W 35/50
21 cm, asphalt base course

AC 22 P 35/50
20 cm, base course

crushed aggregate

1, subbase course

3 cm, wearing course a BT
SMA 8 PMB 45/80-55 = oS e Y L 32 min
15 cm, high modulus — P F - A == 115 kN

binder course i : ' & . ESALS
AC WMS 16 PMB 25/55-60 b A K " =

8 cm, anti-fatigue course
AC AF 16 PMB POLYGUM 45/80-70

traditional
pavement

20 cm, base course
crushed aggregate

20 cm, subbase course
CTB




TRIAL SECTION

ANTI-FATIGUE
LAYER

(150 m)
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Na zywo

NEWS OF
THE DAY

13.09.2014 | Superasfalt prosto z Polski — 18 lat gwarancji, 50 lat bez remontu
Drogova rewolucja to nie zarty. Testowe 150 metrow superasfaltu lezy juz na S8. Zadnych dziur, kolein i nierownosci — to bedzie nowa polska specjalnosc. Drogowcy sprawdzaja, czy asfalt sie nie meczy, a zmeczeni
kierowcy pewnie ...
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warstwa scleralna
Y warstwa scleralna

» L
warstwa wigzaca - e

5 \ —

Nwa wigzaca
podbudowa
dowa antyzmeczeniowa

LA
*'S .

] Lubie to! 1

Dobrych drég w Polsce przybywa, ale dziury i koleiny, sa wcigz zmora wielu z nas. Kierowcy
placza i ptaca. Drogowcy zazwyczaj tiumacza sie klimatem, Zze albo mamy upai albo
siarczysty mroz. Ale uwaga, nadchodzi rewolucja - pod Warszawa jest wiasnie testowany

warze. T IHE DAY

TOP 10

Anna Przybyiska 1978-2014
Pozegnanie

(Nie)trzezwy poranek
Grozny zabojca

Wojny stadionowe

Putin jak Herkules

System obrony

W spirali dilugu

Tragedia pod ziemig

Wirus strachu
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ZAKLADANY OKRES
EKSPLOATAC)I BEZ
REMONTU KAPITALNEGO

SREDNIA DLUGOSC
GWARANC]I - PODBU-
DOWA | WARSTWA

WIAZACA

SREDNIA

DLUGOSCE

GWARANC)I

- WARSTWA 20
18 SCIERALNA

10 10
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TPA, PW
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Réznice migdzy drogq z nawierzchniq
standardowaq
1 diugowieczng

Klasyczna nawierzchnia
(bitumiczna) asfaltowa

' Nawierzchnia diugowieczna
zZ asfaltowg warstwg Scieraing
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SITE-SEEING




Ugiecia D, [pm]

OPACZ - PASZKOW

CENTRAL DEFLECTIONS, RIGHT SIDE, SLOW LANE QUALI I I
400 ASSURANCE:

Do, < 350 um

FWD deflections
350 | o o o e o o o S EE EEE S M B B SN M B B S E

0.000 1.000 2.000 3.000 4.000 5.000

kilometraz

6.000 7.000 8.000 9.000

@+ Rok 2021 --@--Rok 2018 --@®--Rok 2015



OPACZ - PASZKOW QUALITY
ASSURANCE:

SCI300, RIGHT SIDE, SLOW LANE
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SCI300
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AND THE STORY
GOLS ON...




| IMPLEMENTING
HIiMA

45/80-80
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3cm

SMA 8 ARB

17 cm

AC WMS 16
PMB 25/55-60

6Ccm

AC AF (anti-fatigue) 16
PMB 45/55-80 HIMA

2017



3cm

SMA 8 ARB

12 cm

AC WMS 16
PMB 25/55-60

7/ cm

AC AF (anti-fatigue) 16
PMB 45/55-80 HIMA
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SMA 16 S

Tmax

SMA 22 W

SMA 16 P




DECREASE OF E* @ SHORTER LOAD TIME

SMA 16 P i SMA 22 W

25,000

- 15,000—
TN

10,000 \\
5.000 ~
) \
1 Hz *
10 0 10 T [°C] 20 30

40



5cm

SMA 16 S PMB 45/80-80

9cm

SMA 22 W PMB 25/55-80

SMA 16 P PMB 45/80-80




FULL-DEPTH

5 cm TRIPLE SMA
SMA 16 PMB 45/80-80

9cm

SMA 22 PMB 25/55-80

6cCcm

SMA 16 PMB 45/80-80




4 cm

SMA 11 45/80-80 HIMA

8cm

AC16 W
PMB 45/80-80 HIMA + hydrated lime

8cm

AC 22 P
PMB 45/80-80 HIMA + hydrated lime

8cm

AC 22 P
PMB 45/80-80 HIMA




3cm

SMA 8 ARB

12 cm

AC EME 16
PMB 25/55-60

7/ cm

AC AF 16
PMB 45/80-80 HIMA




4 cm

SMA 11 ARB

13 cm

AC 16 ARB

8cm

AC AF 11 ARB




AND THE
QUESTION 1S...7
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FOR HOW LONG YET

AC 16 35/50 or PMB

AC 22 35/50




You must
unlearn what
you have
learned.

Yoda, The Empire Strikes Back
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