
WWHY TO INTRODUCE 
THE ASPHALT MIX 
PERFORMANCE 
TESTS?
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PPERFORMANCE TESTS
D I F F E R E N T  N A M E S

fundamental approach
mechanistic-empirical approach

simulation tests
empirical approach

mechanistic approach

performance tests
performance prediction

performance based tests
performance related tests
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PPAVEMENT PERFORMANCE
T R I A X I A L  S T R E S S  C O N D I T I O N  C H A N G I N G  I N  T I M E

T R I P L E  S M A H D  PAV E M E N T  AT  
R E F I N E R Y  G D A N S K

road
element

shear
stresses

vertical
stresses

horizontal
stresses
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PPAVEMENT PERFORMANCE
S T R E S S E S  &  D I S T R E S S E S

asphalt layers

unbound (bound) 
subbase

subgrade

surface fatigue cracking

fatigue cracking at the bottom of asphalt 
layers

fatigue cracking at the bottom of 
bound subbase

rutting

rutting

rutting

thermal cracking

poor interlayer bonding

reflective cracking
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EEMPIRICAL APPROACH
B R U C E  G .  M A R S H A L L  ( 1 9 0 8 - 1 9 7 7 )  
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PPERFORMANCE 
TESTS IN PAVEMENT 
AND MATERIALS 
DESIGN
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STIFFNESS
& FATIGUE 

RESISTANCE

LOW 
TEMPERATURE 
RESISTANCE

WATER 
SENSITIVITY 

RUTTING 
RESISTANCE

PERFORMANCE TESTS IN PAVEMENT AND MATERIALS DESIGN



PPERFORMANCE TESTS
R U T T I N G
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PPERFORMANCE TESTS
W H E E L T R A C K I N G T E S T  ( E N  1 2 6 9 7 - 2 2 )
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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



PPERFORMANCE TESTS
N O  R U T T I N G A N Y M O R E
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PPERFORMANCE TESTS
W AT E R  S E N S I V I T Y
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PPERFORMANCE TESTS
W AT E R  S E N S I T I V I T Y  T E S T  – I T S R  ( E N  1 2 6 9 7 - 1 2 )

ITSR
(Indirect Tensile Strength Ratio)
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?



PPERFORMANCE TESTS
T R E N D S I N  M O I S T U R E  D A M A G E  R E S E A R C H
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PPERFORMANCE TESTS
L O W  T E M P E R AT U R E  C R A C K I N G
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PPERFORMANCE 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 )
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TSRST
(Tensile Strength Restrained Specimen Test)



PPERFORMANCE TESTS
N O  M O R E  L O W  T E M P E R AT U R E  C R A C K I N G

//zdjęcia uszkodzeń z A2; zapadnięcia, 
przedwczesne uszkodzenia zmęczeniowe
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PPERFORMANCE TESTS
S T I F F N E S S A N D  FAT I G U E R E S I S TA N C E
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2PB-TR 3PB-PR

2PB-PR 4PB-PR

IT-CY

DTC-CY

DT-CY
DT-PR

PERFORMANCE TESTS
S T I F F N E S S ( E N  1 2 6 9 7 - 2 6 )  FAT I G U E R E S I S TA N C E  ( E N  1 2 6 9 7 - 2 4 )
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PAVEMENT 
DESIGN

BUT 
WHICH 
ONE?



PPERFORMANCE TESTS
P E R P E T U A L  PAV E M E N T
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DESIGN
&

BUILD



PPERFORMANCE TESTS
P E R P E T U A L  PAV E M E N T
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3 cm
7 cm

21 cm

20 cm

15 cm

3 cm

15 cm

8 cm

20 cm

20 cm

SMA PMB 45/80-55
AC W 35/50

AC P 35/50

unbound subbase
(crushed aggregate)

improved subgrade
(cement-treated subgrade)

SMA PMB 45/80-55

AC EME PMB 25/55-60

AC AF PMB POLYGUM 45/80-70

unbound subbase
(crushed aggregate)

improved subgrade
(cement-treated subgrade)

ORIGINAL DESIGN PERPETUAL DESIGN

32
mln ESALs

142
mln ESALs

31 cm 26 cm



PPERFORMANCE TESTS
4 P B - P R  V S  2 P B - T R
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PERFORMANCE TESTS
4 P B - P R  V S  2 P B - T R

4 P B - P R  ( P O L A N D ) 2 P B - T R  ( F R A N C E )

T = 10°C    f = 10 Hz

T = 10°C    f = 10 Hz

T = 15°C    f = 10 Hz

T = 10°C    f = 25 Hz
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PPERFORMANCE TESTS
4 P B - P R  V S  2 P B - T R

4 P B - P R  ( P O L A N D ) 2 P B - T R  ( F R A N C E )



PPERFORMANCE TESTS
N E W  M AT E R I A L S

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

St
ra

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

145
186
205

340

140 min. 

4PB-PR (10°C, 10 HZ) ACC. EN 12697-24
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PPERFORMANCE TESTS
T R I A X A L  T E S T  S Y S T E M

shear
stresses

normal
stresses

normal
stresses

road
element



PPERFORMANCE TESTS
T R I A X I A L  T E S T I N G  I S N ’ T  E A S Y
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SSPT@MEPDG

IN NEED 
OF SIMPLIFICATION
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MMEPDG
S P T  – S I M P L E  P E R F O R M E N C E T E S T ( S ) ( A A S H T O  T P  7 9 )  



0

5000

10000

15000

20000

25000

0,00 0,00 0,10 10,00 1000,00 100000,00

E*
, M

Pa

fr, Hz

Krzywa wiodąca

-10,00

4,00

20,00

40,00

55,00

MEPDG
D Y N A M I C  M O D U L U S M A S T E R  C U R V E S  ( A A S H T O  T P  7 9 )  
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SSIMPLE PERFORMANCE TESTS
D Y N A M I C  M O D U L U S M A S T E R  C U R V E S  ( A A S H T O  T P  7 9 )  
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SMA 16 PMB 45/80-80
5 CM

SMA 22 W PMB 25/55-80
9 CM

SMA 16 P PMB 45/80-80
6 CMT

R
IP

LE
 S

M
A

INDIVIDUAL PAVEMENT DESIGN
T R I P L E  S M A H D  PAV E M E N T  AT  R E F I N E R Y  G D A N S K



WWHICH WAY
TO GO?
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WWHICH WAY TO GO…?
A D V I C E  F R O M  O B S E R V E D T E N D E N C I E S

LOOK FOR NEW 
SIMPLE AND 

QUICK TESTS
e.g. tests using new 

models like Simplified 
Viscoelastic 

Continuum Damage 
Model

(S-VECD)

USE BETTER 
EXISTING 

TESTS
e.g. advanced analysis

of Dynamic Shear 
Rheometer (DSR) test 

or Bending Beam 
Rheometer (BBR)

AVOID 
EMPIRICAL 

TESTS
e.g. resign from indirect 

tests due to their low 
accuracy



WWHY TO USE 
PERFORMANCE 
TESTS?
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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

WWHY TO USE PERFORMANCE TESTS?

TAYLOR 
MADE 

DESIGN
direct usage of  

results in 
pavement design

and better
performance 

prediction



Strona 39
© TPA, 16.09.2021



„
AALL MODELS ARE WRONG

– George Box

BUT SOME OF THEM ARE 
USEFUL



TTHANK YOU
I G O R . R U T T M A R @ T PA Q I . C O M


