
Ministry of Transportation

Performance Testing on Asphalt Mixtures
Gelu Vasiliu, P.Eng.                            
Head Bituminous Section   
Engineering Materials Office

2023 Asphalt Technical Symposium

June 13, 2023



Ministry of Transportation

Testing Methods 

Preliminary Acceptance Criteria 

Mix Performance Testing ςLaboratories 

Results on Regression Contracts  

Next Steps

Closing Remarks

Presentation Outline 



Ministry of Transportation

Performance of Asphalt Mixtures-Testing Methods 

Flexibility Index Test(FIT)           
(fatigue cracking)

Hamburg Wheel-Track Test (HWT)
(rutting)

Disk-Shaped Compact Tension 
(DCT) 

(low temperature cracking)
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Flexibility Index Test: Semi-Circular Bend (SCB) Geometry 
AASHTO T 393

Flexibility Index (FI)=Gf /m

Post-peak load slope, m 

Laboratory 
Compacted 
Specimens 

Field Core 
Specimens

Fracture Energy, Gf (J/m2)

Gf =Wf /(Thickness x Ligament Length) 

25°C
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Flexibility Index Test: Semi-Circular Bend (SCB) Geometry 
AASHTO T 393

150  Ñ1mm

Laboratory  Compacted 
Specimens

Field Cores

150  Ñ8mm

50  Ñ1mm 25 to 50 Ñ1mm

7.0 Ñ1.0 % Air Voids* Obtained Value 

Thickness *

* Correction factors are used in calculations 
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NMAS-nominal maximum aggregate size T-Thickness AV-Air Voids 
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Disk-Shaped Compact Tension (DCT) Test
ASTM D7313

Fracture Energy Gf , (J/m2) 

Laboratory 
Compacted 
Specimens 

Field Core 
Specimens

Test 
Temperature: 
10o C higher 
than low PG 

grade

Crack Mouth 
Opening 

Displacement 
(CMOD) Rate: 

1mm/min
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Disk-Shaped Compact Tension (DCT) Test
ASTM D7313

Air Voids** Obtained Value 

* Correction factors are used in calculations 

Thickness*

150  Ñ1mm 150  Ñ8mm

50  Ñ5mm
Lift thickens or 

50 Ñ5 mm if thickness >50mm

Laboratory 
Compacted 
Specimens 

Field Core 
Specimens

7.0 Ñ1.0 %

** Not significant impact as per  Braham et all, 2007, Effect of Binder Type, Aggregate, and 
Mixture Composition on Fracture Energy of Hot-Mix Asphalt in Cold Climates
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CFt = 21.965*T-0.788 

Air Voids Correction: ** Not significant impact 

Al-Qadi et all ,2015, FHWA-ICT-15-017

Braham et all, 2007, Effect of Binder Type, 
Aggregate, and Mixture Composition on Fracture 
Energy of Hot-Mix Asphalt in Cold Climates
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Hamburg Wheel-Tracking (HWT) 
Test

Samples 
submerged in 

water

Test 
Temperature: 
50oC or 44oC

Number of 
wheel passes: 

20000

Rut depth vs. 

# of wheel 
passes

AASHTO 
T324

Outcome:

Laboratory 
Compacted 
Specimens 

Field Core 
Specimens
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Hamburg Wheel-Tracking (HWT) Test

150  Ñ1mm

Laboratory  Compacted 
Specimens

Field Cores

150  Ñ8mm

60  Ñ1mm 38 to 60 Ñ1mm

7.0 Ñ1.0 % Air Voids Obtained Value 

Thickness*
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Considered Acceptance Criteria 

Bashir et al., CTAA Virtual Conference, Nov. 2020

Disk-Shaped Compact Tension (DCT) test

Hamburg Wheel Tracking (HWT) test 

Flexibility Index Test (FIT) using 
Semi-Circular Bend (SCB) Geometry 

Loose mix and pavement  cores collected from contracts
12
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QA/Ref/ Consult Labs Contractor Labs QA/Ref/ Consult Labs Contractor Labs QA/Ref/ Consult Labs Contractor Labs

FIT-SCB HWT DCT
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2020 2021 2022 2023

Total Labs FIT-SCB HWT DCT

2020 7 3 2

2021 12 8 3

2022 14 10 3

2023 14 10 4

Mix Performance Testing ςLaboratories 
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Preliminary Minimum 
Threshold Value

5.33
5.11

5.41 5.26 5.32
5.55

5.12
5.29

4.62
5.00 5.05

5.36
5.53 5.41

5.10 5.21 5.09

0.00

1.00

2.00

3.00

4.00

5.00

6.00

0.00

10.00

20.00

30.00

40.00

50.00

60.00

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

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

5.10 5.21 4.80 5.00 5.20 4.90

5.26 5.40 5.00 5.17 5.35 5.00

5.28 5.38 5.01 5.14 5.47 5.13

E
R

S
 A

C
%

F
le

x
ib

ili
ty

 I
n

d
e
x
 (

F
I)

Traffic Category

Mix Type

PG Grade

JMF AC%

Regressed AC%

Average ERS AC%

Regression FIT-SCB Results: PPLC Specimens
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Preliminary Minimum 
Threshold Value

Traffic Category

Mix Type

PG Grade

JMF AC%

Regressed AC%

Average ERS AC%

Design Lift Thickness, mm

ERS AC%
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Traffic Category

Mix Type

PG Grade

JMF AC%

Regressed AC%

Average ERS AC%

Preliminary Minimum 
Threshold Value

ERS AC%PPLC: Plant Produced Lab Compacted
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Traffic Category

Mix Type

PG Grade

JMF AC%

Regressed AC%

Average ERS AC%

Design Lift Thickness, mm

Preliminary Minimum 
Threshold Value

ERS AC%
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ERS AC%

Traffic Category

Mix Type

PG Grade

Preliminary Minimum 
Threshold Value

PPLC: Plant Produced Lab Compacted
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ERS AC%

Core Thickness, mm

Traffic Category

Mix Type

PG Grade

Preliminary Minimum 
Threshold Value
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Collecting post-production mixes as well 
as pavement cores from select contracts

Mix performance testing needs to be done in conjunction with tank AC and 
recovered AC testing while monitoring pavement performance to refine mix 

performance acceptance criteria

Testing for information performed by 
QA Labs

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

Mix Performance Testing ςNext Steps



Ministry of Transportation

Balanced mix design to be adopted by asphalt 
industry

Testing needs to be done by trained  
laboratory technicians to run performance 

testing

tŀǊǘƛŎƛǇŀǘŜ ƛƴ a¢hΩǎ /ƻǊǊŜƭŀǘƛƻƴ tǊƻƎǊŀƳ

Next Steps-Industry
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Flexibility Index Test

(FIT)

Hamburg Wheel Tracking 

(HWT) 

Disk-Shaped Compact 
Tension

(DCT)
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Closing Remarks

Balanced mix 
design 

Tank AC      
testing

Recovered AC 
testing

Mix 
performance 

testing*

Pavement 
performance

Acceptance 
criteria

*on post-production asphalt mixes and pavement cores22
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Gelu Vasiliu, P.Eng. 

Head Bituminous Section, 

Engineering Materials Office

95 Arrow Road

Toronto, Ontario M9M 2L4

Gelu.Vasiliu@ontario.ca 

Questions?


