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Self-presentation
› Research professor at AMIL since 2018
› Chair of the G12 Runway de-icing product 

Performance working group
› Co-Chair of the G12 Runway de-icing product
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What is AMIL?
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Anti-icing Materials International Laboratory

Research Team 



RESEARCH INFRASTRUCTURE AND CAPABILITIES
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A research project for Airports winter 
maintenance operation optimization

PROBLEMATIC
› Yearly, tons of products are 

use to de-ice and anti-ice 
› Products have effects on 

both environment and 
corrosion.

PROJECT OBJECTIVES
› To optimize the winter 

operations of airport 
– Evaluating the performances
– Determining the spreading rates
– Deepen the understanding the 

runway de-icing products
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8 students involved : 4 B.eng, 2 master and 2 doctoral



Introduction

› Snowstorms and ice 
storms impair northern 
airports

› It results in poor braking 
performance on runway

› Between 2010 and 2019 : 
15.5% of all the 
accidents
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Introduction (continued)

› A slight deposit of snow 
or a small coating of ice 
render the runway 
slippery and unsafe.

›Just in 2019 it 
costs more then 
4B$ to the 
industry
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Winter Runway Maintenance Operations
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Chemical : 
Solid and 
liquid RDP

Mechanical

Sanding 



Runway De-icing Product Performance

BASED ON OUR EXPERIENCE 

Effect on 
runway 
• Skid/ friction 
• contamination

De-icing

Other
• Environmental
• Corrosion

Anti-icing
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SKID/friction
› Classification of the ASTM

– (i) fixed tests 
– (ii) braking tests 
– (iii) contact tests and 
– (iv) Non-contact tests

Thomas J. Yager et al. 2013 11



Contamination
› Transport Canada 

– Advisory Circular (AC) No. 
300-019

› Global Report Format

› Runway Condition 
Assessment Matrix

› Runway condition code
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The aim of this research…
› The main descriptions of winter conditions are directly 

obtained from this matrix, allowing them to be 
reproduced under controlled laboratory conditions.

› There is no standardized methodology for evaluation
› The goals of this work are: 

– (i) to reproduce in the laboratory the above-mentioned 
winter conditions and 

– (ii) to assess their impact on the runway surface conditions 
using the British Pendulum Tester.

– (iii) to test it with RDP
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Methodology
› Substrate
› Contaminations
› Measurements
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Substrates
› Runway vs commercial concrete block

During previous studies, several substrates 
were evaluated in the same conditions and 
we determined that this commercial 
concrete pavement :

Provides the more repetitive result
Gives similar results to the actual 
runway concrete :

- Porosity
- Skid resistance
- Icing 
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Substrates contamination preparation
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De-icing and anti-icing protocols
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SKID 
MEASUREMENT
Following ASTM E303

British Pendulum Tester

Result is BPN: British 
Pendulum number

The higher is the number, 
the best is the surface

5 measurements per 
condition,
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RDP used during the experiment
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Potassium Formate

Potassium Acetate 

Potassium Acetate + Ethylene Glycol 

In the pure form : no corrosion inhibitor or additives



Results › BPN correlated well with 
GRF and RWYCC

› Linear relationship with 
an intercept forced at 11 
give a R2 of 0.93
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GRF vs BPN vs CRFI

Condition
RWYCC BPN

Corresponding
coefficient 
of friction

CRFI 
Range

In the range 
(<10%)

Dry 6 50 0.54 >0.4 yes
Wet with 

water 5 38 0.39 >0.4 yes (3%)

Removed 
snow 4 33 0.33 0.35 -

0.39 yes (6%)

Snow 3 23 0.22 0.30 -
0.34 no (27%)

Wet snow 3 19 0.18 0.30 -
0.34 no (40%)

Ice 1 17 0.16 < 0.19 yes
Snow on 

ice 0 11 0.10 < 0.19 yes

µ =
3𝐵𝐵𝐵𝐵𝐵𝐵

330 − 𝐵𝐵𝐵𝐵𝐵𝐵

Sabey et al. 1964
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Assessing the impact of 
RDP under those 
conditions…
Anti-icing VS De-icing
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Conclusions
› The reproduction of the GRF winter conditions were 

possible in the laboratory. 
› The results obtained using the British Pendulum Tester 

correlated well with RWYCC ratings. 
› The proposed testing conditions can be used to 

evaluate the impact of the different winter chemical 
treated used during the winter operation, especially in 
airports. 

› It will also help to establish minimal requirements 
following the needs of the airport’s operators. 
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Questions

Jean-denis1_brassard@uqac.ca
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