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c Modeling of water depth on
runway

»Modeling of water depth l

158139140 141 142 143 144 145 195 147 148 148 150 151 152153 /158 163164165166167 168 169 170 1711 z 78179180181 182183154185 185 187 183 189 190 191 192 193 1591135 136 197 138 199 00 201 202 203 204 05 208 207 MO8 T09 10211 212213219215216 217 2182197
7 i
Echelle; | affich =
: e [loevers
el 0 20 Traceie | | [Fvecteurs 7]Ecousment (7] Pentes

»Site Validation

(Vaisala sensors)

¢ « Egalité = Fraternité
IQUE FRANCAISE




Airport Pavement Working
Group Meeting

Atlantic City, April 15-16-17, 2013

DGAC/STAC
Research Update
2013

 Friction Measurement \
Variability Study

Serge LE CUNFF

Service technique de l'aviation civile




Variability Study ,

» Reliability of friction measurements with CFMEs?

Means Operator

- Each steps of the device calibration

- Sensors measuring the slip ratio

- Tension of the chain carrying the measuring wheel
- Pressure of the absorber of the bearing wheels

- Pressure of the absorber of the measuring wheel
- Nozzle delivering the water film

» Causes

- Parameters monitoring/checking, starting of measurements
- Driver (trajectory  control, speed  stability,

accelerat 'EOW' deceleration)

- Report writer > Effe CtS .
What

Precision?

Measurement

cleanliness, temperature) - Slip ratio

- Metric point 0
- Electronic heating

Lib

Material Method

1.

- Measured path

of Mu F

- Test tire (manufacturing, - Material implementation - Temperature
temperature evolution, ageing, - Setting of tire pressure - Wind
wear) - Testing speed - Visibility

- Surface conditions (humidity, - Water film thickness - Water

Environment




B o
Variability study

= Application of international standards

—Evaluation of measurement data — Guide to the expression
of uncertainty in measurement (JCGM 100:2008)

= 7 main parameters

. Calibration

. Tire (wear, pressure)

. Nozzle height

. Water depth

« Speed

. Slip rate

. Horizontality of sensors

- Experimental work




Variability study
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STAC

»Aims: - ldentify, quantify and reduce uncertainties
- Be more confident in friction results
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' Friction Measurement: from
. Device to Aircraft

Device friction coefficient

Y
Aircraft friction coefficient
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Friction Measurement: from
Device to Aircraft f

» Joint Winter Program
Linear correlation between aicraft and devices n
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STAC
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Use of a model to consider non-
ESDU International plc.. Develo

inear effects
oment of a

Comprehensive Method for Modelling

Performance of Aircraft Tyres Ro

on Dry and Precipitation-Contami
Runways.

— Aircraft braking modeling
—Simple analytical relation

ling or Braking
nated

—8 parameters related to the vehicle, to the surface, to the

contaminant
—Rolling resistance, drag, braking
-3 situations

. Wet runways
. lce-covered runways
« Snow-covered runways
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Airport Runway Condition Assessment

Downgrade

Pilot Reports
(PIREPs) Provided
To ATC And Flight

Assessment Criteria . Dispatch
/A‘SQessment Criteria
Mu Deceleration And
Code Runway Condition Description ) 1 Directional Control PIREP
H Observation
Connecting with 6 |-on : ory
the TALPA matrlx 1/8” or less deprh of: -~
*\Wet (Damp or Water 1/8” or less) 1 Braking deceleration is
5 o Water (Includes Wet or Damp) =|| ngrmal for the wheel braking Good
e Slush <§_‘ ffort applied. Directional
» Dry Snow ) control is normal.
o \Wet Snow [ ]
Frost
* w rake deceleration and Good
4 0 i . . i controllability is between to
-15 C‘:: and C.t‘oc:;dser outside air temperature: Tewd gl Wzsfm Medium
¢ Compacted Snow
* Wet (“Slippery when wet” runway)
* Dry Snow or Wet Snow (Any Depth) over
Compacted Snow - Braking deceleration is
. . = noticeably reduced for the
3 G:e;rersrha‘n 1/8” depth of: wheel braking effort applied. Medium
Wryt Snoff Directional control may be
* et onow noticeably reduced.
Warmer than -15°C outside air temperature: _
* Compacted Snow
8
3 rake deceleration and
Greater than 1/8” depth of: S Medium
ontrollability is between
2 o Water . ‘ to
Slush L Medium and Poor. Potential Poor
* Slus 5 for hydroplaning exists.
Braking deceleration is
ignificantly reduced for the
1 olce? = heel braking effort applied. Poor
Directional control may be
-] significantly reduced.
] i — Braking deceleration is
* Wet Ice - g minimal to non-existent for
0 « Water on top of Compacted Snow 2 [} the wheel braking effort Nil
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du Développement
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A
* Dry Snow or Wet Snow over Ice ~

applied. Directional control
may be uncertain.
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STAC

- |CAQO : few recommandations

- DGAC/STAC Information Notice « Caracterisation

caractérisation of runway surface condition in
adverse meteorological situations »

= Transport Canada : intercomparisons since 2000
to evaluate key factors influencing measurements !

Need for guidance to
Improve reliability and
precision




8 DGAC/STAC Information Notice

Recommendations :

» Only on runways under solid and homogeneous
contamination

»Trials speed : 40 km/h

»Vehicle minimum weight : 1000 kg
»Rigid suspension /
~ABS deactivated !
»Ordinary road tires \

»Offset from Rwy Centreline : between 3 and 7 m
»>Measurements interval : 200 et 300 meters | |

=N ~Minimum 3 measurements by 1/3 of Rwy

..........................




8 STAC experiment (2012-2013)

- State of the art (october 2012)
= On site tests (april 2013)
- Report (march 2014)

Decelerometer

Accelerometers

Data acquisition
unit and GPS




dgac .
STAC experiment (2012-2013)

Preliminary tests

» Wet resin pavement
» 3 instrumented vehicles (1 utility car, 2 passenger cars)
» Preliminary tests (32 scenarii => 32x3= 96 runs)

— 2 target speeds : 30 et 40 km/h

— 2 positions of decelerometer : center and right side

— 2 operators

— ABS on and off

— 2 tire pressures : standard and -15%

Liberté = Egalité « Fraterniti
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First results : factorial analysis

Graph of Direct Effects on Mu

Graphique des effets directs pour CFL
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First results : factorial analysis

Standardised Pareto Graph for Mu

Graphique de Pareto standardisé pour CFL
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dgfc ~ Thank you for you attention
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