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Surface	contamination
Origins	

Bird,	Road	research	bulletin	n° 1	(1936)	
cited	in	Wilson,	PhD	(2006)
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Consequences	on	skid	resistance
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Hill,	Transp.	Res.	Rec.	836	(1981) Cenek,	Transfund New	Zealand	Research	report	139	(1999)
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Surface	contamination
Laboratory	investigation
Charactering	the	process
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Surface	contamination
Laboratory	investigation
Test	surfaces 30
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Skid	resistance	of	contaminated	surfaces
Transition	clean	 wet	contamination

Hichri,	Eng.	Tribology	231(9)	(2017)
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Skid	resistance	of	contaminated	surfaces
Transition	clean	 dry	contamination

Hichri,	Wear	376‐377	(2017)Modified	protocol	for	
dry	condition
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How	particles	affect	the	microtexture?
Mechanisms

Hichri,	PhD	(2017)

The	dust	and	debris	that	have	
settled	on	the	pavement	change	
the	microtexture by	filling	the	
small	asperities	and	thus	affect	
the	tire‐pavement	interaction
Shakely,	Transp.	Res.	Rec.	788	(1980)
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How	particles	affect	the	microtexture?
Link	with	the	surface	topography
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Valley
void	volume			

Core	
void	volume			

Abbott	curve

Hichri,	Wear	376‐377	(2017)



Results
Friction	modeling
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Hichri,	Wear	426‐427	(2019)

External	flow	

Recirculation	

Ejection	

Particles	falling	back	
to	the	surface	

Model	Experiment	

80‐100	µm	

50‐80	µm	

40‐50	µm	

0‐40	µm	



Conclusions	
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Effect	of	particulate	contaminants	on	skid	resistance

‐ Test	method:
‐ Simulate	the	buildup	of	particles	on	the	road	surface	and	their	washing	by	runoff	

water.
‐ Reproduce	the	variation	of	skid	resistance	(friction	measured	by	the	British	

pendulum)	during	a	cycle	dry	period/precipitation/drying	period.

‐ Interaction	with	the	road	surface	microtexture
‐ Highlight	the	filling	of	the	surface	asperities	by	particles	(SEM	images).
‐ Estimate	the	quantity	of	trapped	particles	using	the	surface	topography	(void	

volumes).

‐ Friction	modeling
‐ Model	the	surface	coverage	by	particles	and	the	resulting	friction	coefficient.	
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