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Trésaquet
: ! O OO gravel or broken stone (1-inch lager)
yea I s broken stone [ Z-inch layer)

foundation layer (2 inches)

I .centreline parallel drainage
r ditch

later...

Telford

gravel or broken stone (1-inch Tayer)

broken stone (7-inch layer)

foundation layer (7 inches)

McAdam | centreline par‘aﬂjilt-:lcr;lmnage

qrawvel or broken stone (1-inch Tayer)

broken stone [2-inch layer)

E. Britannica ®



Revolution in f

y 4
road constuction



MACADAM ROAI
182 CONSTRUCTION

3

Control is
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HIGHWAYS AND EXPRESSWAYS
CONSTRUCTION IN POLAND
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WE HAVE BUILT THE LONGEST
HIGHWAY IN POLAND IN THE
SHORTEST TIME!



TRADITIONAL
2 O O ASPHALT PAVEMENT

-

WEARING COURSE, SMA 11 (0/12.8), 4CM (5 CM)
BINDER COURSE, AC 20, 9CM (8 CM)

ASPHALT BASE COURSE, AC 25, 16CM

UNBOUND SUB-BASE OF CRUSHED
AGGREGATE 0/31.5, 22CM

SUB-BASE OF NATURAL AGGREGATE 0/31.5, 20CM

FROST PROTECTION LAYER, 24CM

SUBGRADE
All HMAs with binder D50

— CALCULATED OPERATION LIFE 20 YEARS

V¥-29CM

V-95CM




2 O O ASPHALT CONCRETE
WITH HIGH
ST |FFNESS

E MODULUS

WEARING COURSE SMA 11, 4CM
BINDER COURSE, AC 20 WITH PMB, 9CM

AC WMS (EME TYPE) 20 WITH 20/30 BINDER, 13CM ¥-26 CM

UNBOUND SUB-BASE, CRUSHED AGGREGATE, 22CM

CEMENT BOUND SUB-BASE, Ry,s = 2.5 + 5.0 MPA, 20CM

FROST PROTECTION LAYER, 27CM

SUBGRADE

— REDUCED TOTAL THICKNESS OF ASPHALT LAYERS
— INCREASED DURABILITY




ASPHALT CONCRETE
201 with wis

STIFFNESS MODULUS

-

WEARING COURSE, SMA 11, 4CM
BINDER COURSE, AC WMS 16 20/30, 8 CM

ASPHALT BASE COURSE, AC WMS 16 20/30, 17 CM

UNBOUND SUB-BASE OF CRUSHED AGGREGATE, 22CM

CEMENT BOUND SUB-BASE, Rys = 2.5 + 5.0 MPA, 20CM

FROST PROTECTION LAYER, 30CM

SUBGRADE

— REDUCED TOTAL THICKNESS OF ASPHALT LAYERS
— CALCULATED OPERATION LIFE 30 YEARS

Vv-29CM




cut too

deep

LOW TEMPERATURE
2 O 1 CRACKING
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LOW TEMPERATURE
2 O 1 CRACKING

-~




LOW TEMPERATURE
2 O 1 CRACKING

Z -




Authors during
low-temperature testing




BINDER
SELECTITON
FOR EACH LAYER



BINDER SELECTION

Wearing course Binder course Base course FOR EACH LAYER
h=20 mm h=90 mm h=200 mm
Hiah T ‘ oC PROPOSITION OF IMPLEMENTING
Q. 'gh 1emp erature, THE PERFORMANCE GRADE (PG)
52 a8 64 70 76 SYSTEM IN POLAND

16 52-15 £8-16 BEd-15 F0-16 7B-15

(N

22 02-22 85-22 B4-22 F0-22 7B-22

28 02-28 &3-28 B4-25 70-25 7B-28

34 52-34 55-34 Bd-34 F0-34 7B-34

Low Temperature, °C

40 52-40 85-40 E4-40 7 0-40 7B-40

= Crude Oil
[ |=High Quality Crude Oil
[ ] = Maodifier Required




AC WMS (HIGH

MODULUS) MIXES
WITH DIFERENT
BINDERS



LABORATORY WORKS IN TPA PRUSZKOW



softening point [°C]

Fraass breaking point [fC]

-20

Properties of tested binders
after aging

SOFTENING POINT ACC. PN-EN 1427,
FRAASS BREAKING POINT ACC. PN-EN 12593

S
)
°
£
o
£
o
=
>

after RTFOT

after RTFOT+PAV

virgin binder
RTFOT+PAV

RTFOT+PAV

virgin binder

20/30

PMB 25/55-60

PMB 25/55-60 WM
binder type

PMB 45/80-80 SM 50/70



cryogenic tension
stress o [MPa]

breaking temp. T, [°C]

15,0 1

10,0
5,0

0,0

-10,0

-15,0

-20,0

-25,0

-30,0

-35,0

Low temperature cracking resistance
TSRST acc. PN-EN 12697-46

12,648 ——

5,529

N

N

-26.6

> low resistance

middle resistance

high resistance

very high resistance

-31,2

’ AC WMS 16 20/30 AC WMS 16 PMB  AC WMS 16 50/70+DU

AC WMS 16 PMB
25/55-60 WM

AC WMS 16 PMB -

45/80-80 SM



Low

THE MOF:= BINDER
THE BETTER?!




cryogenic tension

stress o [MPa]

cracking temperature T, [°C]

10,0

-10,0

-15,0

-20,0

-25,0

-30,0

-35,0

4,601

4,807

Low temperature cracking resistance

AC WMS WITH DIFFERENT AMOUNTS OF BINDER 20/30
(TSRST) ACC. EN 12697-46

> low

-18,5

-18,3

} medium

<&
<«

AC WMS 16, 20/30-4,8%

AC WMS 16, 20/30-5,0%

high

AC WMS 16, 20/30-5,4%



YES AND NO

IT DEPENDS ON THE
TYPE OF BINDER




CORRELATION BETWEEN BINDER AND MIX
PROPERTIES?

FRAASS BREAKING POINT [°C]
!
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FRAASS BREAKING POINT [°C]
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CORRELATION BETWEEN
BETWEEN BINDER AND MIX PROPERTIES
(FRAASS vs. TSRST)
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The higher the
stiffness the

better?




Stiffness modulus and fatigue resistance
4PB-PR (10°C, 10 Hz)
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4PB-PR STIFFNESS MODULUS

18.000

Decrease of stiffness modulus by 50 %

FATIGUE RESISTANCE
AT 210 pe 4PB-PR, 10 °C, 10 HZ
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FATIGUE LIFE OF AC WMS
MIXES
WITH VARIOUS BINDERS



400

340
300

205
200
186

145
140

STRAIN [um/m]

0

100.000

O®AC WMS 16 PMB 25/55-60

Fatigue diagram
4PB-PR (10 °c, 10 hz) nach PN-EN 12697-24

5 y = 653.12x0.047

y=772.889x00% | | | |

L y =1 268.518x70-139

y = 1.339,400x-0.16"
y=1343.990x0164 ||

¢ AC WMS 16 20/30

1.000.000

10.000.000

Number of cycles N¢
=AC WMS 16 PMB 25/55-60 WM BAC MWS 16 PMB 45/80-80 SM AAC WMS 16 50/70+DU



Fatigue
criterion

1000 ~

strain amplitude [um/m]

100 - —b =-0,1
=—b=-0,2
10 . .
100.000 1.000.000 10.000.000

number of cycles N

French method of pavement design

Fatigue criterion




fatigue life

Traffic load class KR5

AC WMS WITH 20/30 AND/OR PMB 25/55-60
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Perpetual pavement is ,an asphalt

avement designed and built to last
onger than 50 years without
requiring major structural
rehabilitation or reconstruction, and
needing only periodic surface
renewa (gl

APA definition



Traditional flexible pavement structure
— conventional approach

wearing course

rut resistant
binder course

stiff base course

100 — 160 mm
area of high compression
and shear

max. tensile strain

max. compressive strain



100 — 160 mm
area of high compression
and shear

max. tensile strain

<70 (+100) pm/m

max. compressive strain
<200 pm/m

Perpetual pavement

renewable wearing course
(SMA, PA, ..)

stiff layer resistant to
rutting
(AC WMS)

elastic, fatigue
resistant layer
LANTI FATIGUE®

lit. e.g.: Newcomb at all, 2000



PRELUDE:
HEAVY VEHICLE
SIMULATOR (HVS)

IN POLAND 2008




PRELUDE:
HEAVY VEHICLE
SIMULATOR (HVS)

IN POLAND 2008




12 cm

SPENS Research Program, 2008

TESTED PAVEMENT TYPES

D

Mini ,Perpetual Pavement



Fatigue damage

Fatigue life

SPENS Research Program, 2008

COMPARISON OF THE HVS FATIGUE DAMAGE AND
CALCULATED RESIDUAL FATIGUE LIFE

100 — Perpetual ACWMS ——  composite — traditional AC —
3177 pavement
14,18
10 -
3,97

299 ~1250000

- 100kN ESAL]

Odcinek D Odcinek A Odcinek C Odcinek B
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the moment of truth






- | RST
PERPETUAL
PAVEMENT |N
POLAND

S8 CLOSE
WARSAW
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S8 Comparison of

designs
Opacz tender / perpetual

TRADITIONAL PAVEMENT (TENDER) PERPETUAL PAVEMENT

SERVICE LIFE = 1 42 M 100 KN ESAL

SERVICE LIFE = 32 M 100KN ESAL

7 cm binder course
AC 16 with binder 35/50

18

YEARS

21 cm base course
1 0 AC 22 with binder 35/50 8 cm base course with high fatigue resistance
AC AF 16 with special binder PMB POLYGUM 45/80-70
YEARS

20 cm subbase course 0/31,5 mm

20 cm subbase course 0/31,5 mm

15 cm cement treated subbase course 20 cm cement treated subbase course
compressive strength after 28 days = 5 MPa compressive strength after 28 days = 5 MPa
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NEWS OF THE DAY
201
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VISIT OF THE
20 1 cestrata
FROM AUSTRIA
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LONG LIVE 50 YEARS'
201

>




AND THE
STORY GOES
ON ..



