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Introduction

� What will the aircraft braking performances 

be on such runways?

STS N° AUN2014  Paris 15-16  avril  2014 2

Ice and 5 mm 
of dry snow 

Ice Standing 
water

Dry snow over 
compacted snow



Gerthoffert et al.

Current practices

� How to measure runway friction?

Decelerometer
µ=a/g
CRFI

Continuous Friction 
Measuring Equipment
µ=Fh/Fv
Eg: IMAG
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Current practices

� What is the relation between friction 

coefficient and aircraft braking 

performances?
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Current practices

� ICAO table
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Measured Coefficient µ Estimated surface friction Code

0,40 and above Good 5

0,39 to 0,36 Medium to good 4

0,35 to 0,30 Medium 3

0,29 to 0,26 Medium to poor 2

0,25 and below Poor 1
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Current practices

� TALPA matrix
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Joint Winter Program

� From 1996 to 2003

�10 aircrafts and 14 friction measuring devices

� Extensive database

�Runway conditions

�Ground friction values

�Aircraft braking coefficients
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Evaluation of current 

practices
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Research methodology

� Goal: develop a new method to relate friction 
measurements to aircraft braking coefficients

�Use of the so-called ESDU model to relate ground 
friction measurement to aircraft braking coefficient 

�Adjust measured friction coefficient – using the 
model – to aircraft characteristics such as speed, 
mass and tire pressure

�Use of IMAG device
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Use of ESDU model

� Empirical model

� Analytical equations for slip friction
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Hypothesis

� Hypothesis 1

�Same model applies for IMAG friction 

measurements

� Hypothesis 2

�IMAG reference friction coefficient = Aircraft 

reference coefficient
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Hypothesis

� Hypothesis 3

�Aircraft slip ratio is surface condition dependant

�Slip measurements during JWP
Smooth ice 0,05

Sanded ice 0,05

Ice longitudinally scarified 0,08

Compacted snow 0,05

60% ice, 40% compact snow over ice, scarified longitudinally 0,04

Smooth Ice with Chemicals 0,09

Loose snow 0,09

Sanded loose snow 0,07

Slush 0,09
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Joint Winter Program

� Results of the JWP [International Runway Friction Index (IRFI) 

versus Aircraft Braking Coefficient (Mu), Wambold, 2003]
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Application of proposed 

method

� Results with the proposed method
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Conclusion and 

perspectives

� New method to relate aircraft braking 

performance to friction index using a model

� Further developments required

�Use of physical models

�Consider tire characteristics

�Contaminant drag efforts have to be determined
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Thank you for attention…

Jonathan.gerthoffert@aviation-civile.gouv.fr

Veronique.cerezo@ifsttar.fr

Minh-tan.do@ifsttar.fr
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