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Context and Problematic:
Definitions — Sectional View of Pavement Structure
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Context and Problematic:
Definitions — Fatigue resistance

From many testing samples:
Duration life (N;) is changing with the strain amplitude ()

1 Lg N;

a2>0 0,:Lab Test 5
6 = logN;;

f,£6

Lg &
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Context and Problematic
EME Technology

» EME mixes are used on base asphalt course
to:

1. Improve fatigue performance of pavements;

2. Reduce pavement thickness for a given traffic
condition;

= Typically EME mixes are made with hard
bitumen

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Context and Problematic
EME Technology

* In cold region, HMA made with hard bitumen
will crack at low T°C : Thermal cracking;

= To apply EME technology in cold region, HMA
shall conform to local needs as regard low
temperature requirement;

* To that end, new bitumen grades are being
developed,;

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Context and Problematic
EME Technology : France vs Québec

EME2 (EN 13108-1) (2PB) EME-BQ (introduced in 2013) (TC)
E (15°C; 10Hz)  >14,000 MPa E (15°C; 10Hz) (11,000 MPa_>
&5 (10°C; 25Hz) >130x 106 m/m & (10°C; 10Hz)  >130 x 10-6 m/m
Low T° need n/a Low T° need __PG88-28 O

EME HPAC

= Can we say that EME-BQ (HPAC-QC) meet EME
Technology as introduced in France?

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)



LABORATOIRE SUR LES CHAUSSEES '
ET MATERIAUX

Problematic
EME Technology for Cold Region

* However, the question arises:

Which properties should be target for cold
region to reach a pavement performance level
as defined for EME technology in France?

= How could EME technology be defined?

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Purpose and Methodology
EME Technology for Cold Region

= Qur thinking was done in three steps:

1. Define a “ Fatigue Life Gain” at the pavement level
when using EME mixes as base course;

2. Point out HMA properties to target EME performance
when using different fatigue life bituminous materials;

3. Figure out set of twin properties as regards
stiffness/fatigue resistance (E,¢g;) to reach equivalent
“Fatigue Life Gain” of a given pavement structure

using different HMA base course.

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Fatlgue Life “Gain” of Pavement Using EME2
Mix as Asphalt Base Course

* In France, there are mainly 2 types of EME mix

86(1)(etest’ ftest) E(etest’1 OHZ) E(2) (eDesign’1 OHZ)
(umlg) (MPa) (MPa)
EME1 16,940 14,000
EME2 16,940 14,000

°C; f

test

(1) Test result from 2PB paatt
i [
@ Qpgiqn = 15°C 4 times!

=25Hz;a,=-1/b =5

» We focus our investigation on the EME2 mix type

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)



EGME" ETS
Fatlgue Life “Gain” of Pavement Using EME2
Mix as Asphalt Base Course

= For a given HMA base course thickness (eg_..), the
fatigue life (NS'te) of pavements using either EME2 or
GB3 were compared.

ke €6 N(Otests Frest) E(B1es10HZ) E®) (Bpesign:10H2)
(Mm/m) (MPa) (MPa)
EME2 1.0 130 16,940 14,000
GB3 1.3 90 11,880 9,000
(1) Calibration coeffient : from laboratory to onsite performance

=10°C; f

test

(2) Test result from 2 Point Bending test; 0
) eDesign - 150C

=25Hz;a,=-1/b=5

test

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Fatlgue Life “Gain” of Pavement Using EME2
Mix as Asphalt Base Course

= To calculate (Np°

Coefficients Lab Material Properties

In-site parameters

), we refer to the Wholer law:

Alizé
Nfsé)te - (krkcks)_l/b - 10°. €6 (etest: ftest)_l/b ) E(etestr ftest)_l/2b ’ Eel/Zb ’ gtl/b‘

= All calculation were done with OPECC tool
(https://opecc.etsmtl.ca)

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Fatigue Life “Gain” of Pavement Using EME2
Mix as Asphalt Base Course

= For a given HMA base course thickness (eg,..), the
fatigue duration life (Ns'te) of pavements using either
EMEZ2 or GB3 were compared.

Pavement Str. A Pavement Str. A
BBSG (60 BBSG (60
R FSAL . 27.1 x 108 R ESAL o 4.9 x 108
EME2 (207mm) [N e XN Ooesign=15°C
a,=-1/b=5.0 a,=-1/b=5.0
\ Subgrade (=) N @37 82/2=2.5 | X'Subgrade () N 93> @2/2=2.5
Y 50 MPa Risk = 50% N 50 MPa Risk = 50%
b\\\\\\\\\\\\\\\\\\\\\\ \ N AR AR AN,
NSIte
. . . o f EME2
Fatigue Life Gain”™ = ———=95.95
f.GB3
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Set of HMA twin properties as regard
Stiffness/fatigue resistance (E,g)

= For Pavement Str. A, we look for different “fictive”
HMA mixes (E ; &) that provide

a constant pavement fatigue performance
...always the same : ESAL;q¢

Pavement Str. A

ESAL;,: 27.1 x 106
HMA (207mm) Opesign = 15 °C

a,=5.0
S Subgrade («) \ az = 2.5
X 50 MPa Risk = 50%

\\\\\\\\\\\\\\\\\\\\\\\\\

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Set of HMA twin properties as regard
Stiffness/fatigue resistance (E,g)

» WWe choose four HMA mixes having a wide range of

86(etest’ 1:tesst) values 30 times! I\A
&6(0tests Frest) (MM/M) 104 195 260
N1 (Otests frest) X104 1.22 28.20 118.81

0,... =10°C and f

test — test

= 25Hz

» Keeping constant de thickness of the HMA base
course, we seek to identify the stiffness — E(Opgq,) Of
the HMA mix to reach:

ESAL;, fixed at 27.1 x 10°

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Set of HMA twin properties as regard
Stiffness/fatigue resistance (E,g)

= To be consistency, E(0;.) was adjusted in
accordance to the selected E(0pqq,) value.

* The E(0,.) Was 16000
adjusted by 14000
considering typical 12000
ratio between G 10000
E(Bpesign) @and E(Oyeq) if, 8000
for BBSG, GB3 and £000
EME2 mixes 2000
1,100 1,200 1,300 1,400

Ratio
M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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ETS

Set of HMA twin properties as regard
Stiffness/fatigue resistance (E,g)

» What's going on if the traffic level is more significant?

= Are the ISO-Performance curve is unique?

= HMA set values of (E,g;) were determined for:

IN;= 27.1x°
ON;= 54.2 X
4N;= 108.4 X

0° ESA
0° ESA
0° ESA

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Set of AC twin properties as regard
Stiffness/fatigue resistance (E,g)

» What's going for a different type of Pavement
Structure”?

* In Canada, the bituminous layers are always placed
over granular layers

* Could we expect that the ISO-Performance Curve
will be unchanged following the pavement structure
type”?

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Set of AC twin properties as regard
Stiffness/fatigue resistance (E,g)
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EME2 (207mm)

Subgrade («) s
50 MPa___ R

—rR
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a; =2.5
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Set of AC twin properties as regard
Stiffness/fatigue resistance (E,g)

= How is the EME-BQ mix in reference to the ISO-
Performance curve?

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Set of AC twin properties as regard
Stiffness/fatigue resistance (E,g)

* |t's important to note that in Québec, the pavement
temperature design (Opegqn) is closer to 10°C.

= How does the ISO-Performance Curve evolve in
respect to Opegign?

= For Pavement Str. A, we look for different set of twin
values of (E ; g5) with changing 0p¢g;yn
eDesign(mc)
15

10
S}

M. Scabello, S. Lamothe, D. Perraton and H. Di Benedetto — RILEM Symposium (October 2"9, 2019)
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Conclusions

= Pavement structure using EMEZ2 base course
provide a “fatigue life Gain™ of 5.6 compared to
a pavement structure using GB3 base course;

= Different set of twin values of (E,g;) could be

used to get ISO performance of EMEZ2 asphalt
pavement structure;

= Material specifications as proposed by BQ for
EME mix (EME-BQ) are not severe enough to
meet “Fatigue Life Gain” of EME2 mix.

....But, fatigue specifications are based on the
TC test! (...more severe than 2PB and 4PB)
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Conclusions

* In any cases, for cold region, the "EME”
Asphalt mix shall conform to local needs as
regard low temperature requirement :

“EME” mix = “HPAC” mix (E;gg; rutting;
durability...and low T°!)

= \We will continue our reflection
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Thank you
for your kind attention
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