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Presentation Overview

Evolution of pavement friction

Introduction

Laboratory experiments

 Wehner-Schulze machine

 Preparing samples

Experiment results
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Predicting of skid resistance evolution
Skid resistance of pavements is essential for the 

road safety (25% of accidents are due to lake of skid 
resistance in France)

Problem: skid resistance changes over time 

Objective: predict the evolution of road skid 
resistance

Applications 

 Prediction of periods of service life

 Project design before construction
Evolution of pavement friction
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Stripping of binder

Wear of aggregates

 Ageing

 Seasonal effect

friction

traffic

Aggregate alone

Asphalt mix

Mechanisms influencing the evolution 
of skid resistance

Evolution of pavement friction
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 Origin
 machine developed at the University of Berlin.

 professors Wehner and Schulze (1970).

 Specimens
 discs (ø 22,5 cm).

 aggregates, 

 asphalt pavement.

 Functions
 Polishing

 Friction measurement

Polishing process and friction 
measurement in laboratory

Evolution of pavement friction



6

 Function « polishing »
 rotating head

 pressure applied : 3 - 4 bars

 linear velocity : 6.8, 17 and 27 km/h

 polishing : contact rubber cones

/ pavement surface with

mix of water and abrasives

 Function « friction measurement »
 rotating head

 friction : contact rubber pads

/pavement surface with water

 measure : V (60 km/h)

Evolution of pavement friction
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 Normal cone (NC)
 applied load (N) : 400

 apparent contact area (cm²) : 111

 average load in the contact area (bars) : 3.63 

 Modified cone (MC)
 apparent contact area (cm²) : 76

 average load in the contact area (bars) : 5.27

Evolution of pavement friction
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Pcocedure of laboratory
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Evolution of pavement friction
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Aggregate A B C D E F G H I J K

MDE 10 9 11 9 10 12 10 4 24 13 17

PSV 60 58 57 55 53 52 51 49 42 41 32

A – K, in lab
 NC; velocity : 17 km/h

F, H, I, in lab,
 NC and MC; velocity: 6.8, 17 and 27 km/h

HF I

Evolution of pavement friction

Aggregates chosen
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Nude aggregateNude aggregate

LaboratoryLaboratory

Specimens : 
A to K 

Specimens : 
A to K

Material 
effect 

Material 
effect

Specimen:  
H, F, I 

Specimen:  
H, F, I

Specimen : 
F 

Specimen : 
F

Velocity effectVelocity effectLoad effectLoad effect

Evolution of pavement friction

Test program
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General model

Bitume

Aggregate

d 0 0 d 1  d 1
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General model

µB µG

B G     1 d d

d 0 d 10 d 1 

Evolution of pavement friction
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Log scaleSpecimen F

Aggregate function

bNaµG  log
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Identification of “a”Identification of “b”

Aggregate fonction

bNaµG  log
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Validation of aggregate fonction

bNaµG  log
Evolution of pavement friction
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bNaµG  log

Prediction of wear effect of two types of 
trafic 
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Prediction of evolution of skid friction
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Experiment
 High polishing resistance may offer less variation of friction

 The effect of velocity may be neglected in this research

 The effect of load can be simulated in laboratory

Modifying model
 An aggregate function is proposed

 The effect of load can be defined by the aggregate function

 A physical general model is proposed

Conclusions
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We need to do further investigate – 
including the effect of load / the effect of 
ageing / seasonal variation /
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