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Performance of Asphalt Mixturegesting Methods

Flexibility Index Test(FIT)
(fatigue crackinp

Hamburg WheelTrack Test (HWT)
(rutting)
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Flexibility Index Test: Sentircular Bend (SCB) Geometry
AASHTO T 393

Laboratory
Compacted
Specimens

Load-Displacement curve of SCB

Slope at post-peak

J’ inflection point (m)
Ligament |

Fracture Energy,@J/nv)

G =W, /(Thickness x Ligament Lengt

N

Field Core
Specimens

Postpeak load slope, m

4

Flexibility Index (FI)& /m
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Flexibility Index Test: Sentircular Bend (SCB) Geometry

Laboratory Compacte

Specimens

150 N1mm

AASHTO T 393

Ligament |
length

1.5 il
\G.E}

[

50 N1mm

Field Cores

150 N8mm

—— [ Thickness "

7.0N1.0 %

25 to 50N1mm

Air Voids*

=4

Obtained Value

* Correction factors are used in calculations
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I-FIT Thickness correction factor
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Thickness Correction:
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T > 2.5« NMAS (Recommended)
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Flexibility Index Test: Correction Factors
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I-FIT AV correction factor
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DiskShaped Compact

Laboratory
Compacted
Specimens

Test
Temperature:
10° C higher
than low PG

grade

ASTM D/7313

ension (DC

) Test

Field Core
Specimens

4 Work of
1 fracture

G¢= W,/ (thicknessxligament)

(Wi)
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CMOD Displacement(mm)
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Fracture Energ@; (J/n)

Crack Mouth
Opening
Displacement
(CMOD) Rate;
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DiskShaped Compact Tension (DCT) Test
ASTM D7313

Laboratory
Compacted
Specimens

150 N1mm

50 N5mm

7.0N1.0 %

\

S
o) —

Field Core
Specimens

150 N8mm

Thickness* —

Lift thickens or
50 N5 mm if thickness >50mm

Air Voids** SN

|74

Obtained Value

* Correction factors are used in calculations
** Not significant impact as peBraham et all, 2007, Effect of Binder Type, Aggregate, and
Mixture Composition on Fracture Energy of Haik Asphalt in Cold Climates
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DC(T) Thickness correction factor

DC(T) Correction Factors

Thickness Correction:

2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

Al-Qadi et all ,2015, FHWMET15-017

CF, = 21.965*T0788
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Air Voids Correction: ** Not significant impact
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Fracture Energy, 7% Air Voids (J/m

0 500 1,000 1,500 2,000
Fracture Energy, 4% Air Voids (Jlmz)

Braham et all, 2007, Effect of Binder Type,
Aggregate, and Mixture Composition on Fracture
Energy of HeMix Asphalt in Cold Climates
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Test

Laboratory
Compacted
Specimens

Samples
submerged in
water

Field Core
Specimens

Test
Temperature:
50°C or 44C

Number of
wheel passes
20000

Hamburg WheelTracking (HWT)

Rut depth vs.

# of wheel
passes

v,._‘—.;.;_-
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Hamburg Whee

Laboratory Compacted
Specimens

150 N1lmm | —

60 N1mm

Tracking (HWT) Test

Field Cores

150 N8mm

Thickness*

38 to 60N 1mm

7.0N1.0 % —

Air Voids

|74

Obtained Value
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Preliminary Acceptance&riteria

Flexibility Index Test (FIT) using
SemiCircular Bend (SCB) Geometry

Temperature Flexibility Index
(°C) FI Mix Type

Preliminary Minimum
Average DC(T) Fracture
Energy Threshold (J/m?)

Mix Type Test Temperature
(°C)
All Surface Course

SMA and Surface Course Mixes Low PG
Mixes for all 10.0 for Traffic Category E (>30 700
..................... e Temperature+102C
million ESALS)
SMA Surface All other St.lrface Cm{rse Mixes Low PG
and Traffic Categories (B, C, o 600
cOurSE Mixes Temperature+10—C

Test
PGAC Grade Temperature Thresholds

50 Max. 6.0 mm Rut Depth @20000
Passes (For Traffic Category E only)
I Max. 12.5 mm Rut Depth @20000
> 4 Passes
Hamburg Wheel Tracking (HWT) testmasssmmmgss ” xas:;eslz.S mm Rut Depth @20000

Bashir et al., CTAA Virtual Conferegndev.2020 .
Ontario @
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Mix Performance Testing Laboratories

11

Total Labg FITSCB HWT DCT

[EE
o

Number of Labs

O r N W A O O N 00 ©

QA/Ref/ Consult Labs Contractor Labs | QA/Ref/ Consult Labs Contractor Labs | QA/Ref/ Consult Labs Contractor Labs

FIT-SCB HWT DCT
02020 m2021 m2022 @2023

Ontario @

13 Engineering Materials Office Ministry of Transportation



Regression FISCB Results: PPLC Specimens

60.00 5.55 5.53
5.33 5.41 _ = 5.41
o 1 ¢ 5.26 552 5.12 559 500 505 @ 510 %21 509
’550_00 @ © @) 462 @ ®) @) © o
~ @)
X
L40.00 . .
c Preliminary Minimum
— Threshold Value
£30.00
< T
2520.00 % & b
[ ‘
10.00 -
0.00 m
1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3 4-1 4-2 4-3 5-1 5-2 6-1 6-2 6-3
Traffic Categary D C C C D D
Mix Type SP12.5FC1 SP12.5FC1 SP12.5FC1 SP12.5WMA SP12.5FC1 SP12.5FC1
PG Grade PG 70-28 PG 64-28 PG 58-28 PG 58-34 PG 58-34 PG 58-34
JMF AC% 5.10 5.21 4.80 5.00 5.20 4.90
Regressed AC% 5.26 5.40 5.00 5.17 5.35 5.00
Average ERS AC% 5.28 5.38 5.01 5.14 5.47 5.13

6.00

w Ao
(@) (@] 8
ERS AC%

N
o
o

1.00

0.00
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Regression FIECB Results: Core Specimens

6.00

o
o
S

w B
8 8
ERS AC%

2.00

1.00

0.00
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160.00 533 .11 541 R 5 32 5(.)55 5.33 541 10 £ o1 09
. O O . .
—~ 140.00 (@) ® 9) (@) ° 0] o
L
~ 120.00
) Preliminary Minimum
g 100.00 Threshold Value
> 80.00 [ [ [
9 60.00 T \ J
) |
= 40.00
L 1 T
20.00 .
000 — 11 | | | | | | |
1-1 1-2 1-3 2-1 2-2 2-3 5-1 5-2 6-1 6-2 6-3
Traffic Category D C D D
Mix Type SP12.5FC1 SP12.5FC1 SP12.5FC1 SP12.5FC1
PG Grade PG 70-28 PG 64-28 PG 58-34 PG 58-34
JMF AC% 5.10 5.21 5.20 4.90
Regressed AC% 5.26 5.40 5.35 5.00
Average ERS AC% 5.28 5.38 5.47 5.13
Design Lift Thickness, mm 50 40 50
OPG 70-28 MmPG64-28 HmPG58-34 @ERS AC%
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Regression DCT Results: PPLC Specimens

6.00

5.00

4.00
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2.00

1.00
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2000.00 5.55 :
5.33 541 5.6 532 5.29 536 °°3 541 5 21
5.11 @) 5.12 5.10 . 5.09
1800.00 @) @) ® 0) 5.00 5.05 ® @ ° .
o @) © 462 @ @ @) @)
£ 1600.00 T
S @)
> 1400.00
>
2 1200.00 ] _} Preliminary Minimum
L Threshold Value
® 1000.00
5 B
& 800.00 + *}
(L
— 60000 “Fr—-"IF—11| - - — - - il iy ! Gl i B il B T rrh bR
@)
O 400.00
200.00
0.00
1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3 4-1 4-2 4-3 5-1 5-2 6-1 6-2 6-3
Traffic Category D C C C D D
Mix Type SP12.5FC1 SP12.5FC1 SP12.5FC1 SP12.5WMA SP12.5FC1 SP12.5FC1
PG Grade PG 70-28 PG 64-28 PG 58-28 PG 58-34 PG 58-34 PG 58-34
JMF AC% 5.10 5.21 4.80 5.00 5.20 4.90
Regressed AC% 5.26 5.40 5.00 5.17 5.35 5.00
Average ERS AC% 5.28 5.38 5.01 5.14 5.47 5.13
PPLC: Plant Produced Lab Compagtéd 70-28 MEPG 64-28 MOPG58-34 @ ERS AC%
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Design Lift Thickness, mm
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1400.00
1200.00
1000.00
800.00
600.00
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DCT Fracture Energy (J/m?)

Traffic Category
Mix Type
PG Grade
JMF AC%
Regressed AC%

Average ERS AC%

Regression DCT Results: Core Specimens
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D C D D
SP12.5FC1 SP12.5FC1 SP12.5FC1 SP12.5FC1
PG 70-28 PG 64-28 PG 58-34 PG 58-34
5.10 5.21 5.20 4.90
5.26 5.40 5.35 5.00
5.28 5.38 5.47 5.13
50 40 50
OPG70-28 MmPG64-28 MmMPG58-34 @ERSAC%
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Regression HWT Results:

22.00
20.00

—~ 18.00
16.00
£ 14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

(mm

Max Rut Dep

ERS AC%
Traffic Category
Mix Type
PG Grade

I © O @ O O @ O O
O o N O -
O ‘} Preliminary Minimum ©
1] Threshold Value
O +
il o [ [ : it
| 1
O
O o
1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3 4-1 4-2 4-3 5-1 5-2 6-1 6-2 6-3
533 | 511 | 541 | 526 | 532 | 555 | 512 | 529 | 462 | 500 | 505 | 536 | 5,53 | 541 | 510 | 5.21 | 5.09
D C C C D D
SP12.5FC1 SP12.5FC1 SP12.5FC1 SP12.5WMA SP12.5FC1 SP12.5FC1
PG 70-28 PG 64-28 PG 58-28 PG 58-34 PG 58-34 PG 58-34

OPG 70-28 mPG 64-28 mPG 58-28 @mPG 58-34 @# of Passes Completed

PPLC: Plant Produced Lab Compacted

PPLC Specimens

22000
20000
18000
16000
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Regression HWT Results: Core Specimens

22.00
20.00

= 18.00
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14.00
12.00
10.00
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6.00
4.00
2.00
0.00
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N

Max Rut Depth

Core Thickness, mm
ERS AC%
Traffic Category
Mix Type
PG Grade
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22000
@) @) [ @) @) 20000
CT) Preliminary Minimum i 1 O ? . 18000
i Threshold Value l 16000
O O
14000
17 8 ’
- | 12000 @
| o
_|_ 10000 5
J_ 8000 #H-
6000
4000
2000
0
1-1 1-2 1-3 2-1 2-2 2-3 5-1 5-2 6-1 6-2 6-3
35.3 60.1 60.4 60.4 61.1 60.3 43.0 45.0 39.5 35.8 38.7
5.33 5.11 541 5.26 5.32 5.55 5.53 541 5.10 5.21 5.09
D C D D
SP12.5FC1 SP12.5FC1 SP12.5FC1 SP12.5FC1
PG 70-28 PG 64-28 PG 58-34 PG 58-34

OPG 70-28 mPG 64-28 PG 58-34 @# of Passes Completed
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Mix Performance Testing Next Steps

~ Collecting postproduction mixes as wel
as pavement cores from select contrac

Testing for information performed b
QA Labs

Knowledge transfer and assistance provided by MTO staff through presentations,
webinars, virtual platforms etc.

20
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Next Stepsindustry
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Closing Remarks

*on post-production asphalt mixes and pavement cores
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Gelu Vasiliy P.Eng.

Questions?

Head Bituminous Section,

Engineering Materials Office

95 Arrow Road

Ontario M9M 2L4

Gelu.Vasiliu@ontario.ca

Toronto
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