




ALACPA/11 Sep 2012 II Short Course on Airfield 

Pavement Maintenance

3

IX ALACPA Seminar on Airfield Pavements/VII FAA Workshop/II IX ALACPA Seminar on Airfield Pavements/VII FAA Workshop/II 

Short Course on Airfield Pavement MaintenanceShort Course on Airfield Pavement Maintenance

Short Course on Airfield Pavement MaintenanceShort Course on Airfield Pavement Maintenance

By By 

Dr. Samuel Dr. Samuel HautequestHautequest Cardoso, Ph.D.Cardoso, Ph.D.

Overview on Runway Skid ResistanceOverview on Runway Skid Resistance

Panama City, 10 to 14 September 2012Panama City, 10 to 14 September 2012

��������



ALACPA/11 Sep 2012 II Short Course on Airfield 

Pavement Maintenance

4
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IntroductionIntroduction

Importance of the subjectImportance of the subject

Aircraft/pavement/interface Aircraft/pavement/interface trinomialtrinomial
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Aircraft/pavement/interactionAircraft/pavement/interaction

What do we expect from this course?What do we expect from this course?

SummarySummary
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IntroductionIntroduction

�� AquaplaningAquaplaning

�� MacrotextureMacrotexture

�� RuwnayRuwnay surface drainagesurface drainage

�� MicrotextureMicrotexture

�� AircraftAircraft

�� PavementPavement

�� InteractionInteraction

�� Friction coefficientFriction coefficient

�� Climatic ConditionsClimatic Conditions
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IntroductionIntroduction

�� Water filmWater film

�� GroovingGrooving

�� WaterWater

�� Porous friction course (PFC)Porous friction course (PFC)

�� CFMECFME

�� TiresTires

�� SurfaceSurface

�� RoughnessRoughness

�� PilotPilot
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Climatic conditionsClimatic conditions
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When the aircraft tires loose their When the aircraft tires loose their 

contact with pavement surface contact with pavement surface 

(finite thickness of water film)(finite thickness of water film)

AquaplaningAquaplaning
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Dynamic aquaplaning (Dynamic aquaplaning (high speedhigh speed))

Types of aquaplaningTypes of aquaplaning

Viscous aquaplaning (Viscous aquaplaning (low speedlow speed))

Reverted rubber aquaplaningReverted rubber aquaplaning
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Aircraft
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Pavement

Structure
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FAIL.FAIL.

REG.REG.

EXC.EXC.

V. POORV. POOR

40% 40% 
75% LIFE75% LIFE

$1.00 $1.00 

40% 40% 

12%12%

$4.00 TO $ 5.00 $4.00 TO $ 5.00 

PERFORMANCEPERFORMANCE

TIMETIME
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30 

30

31

50 501200

Template (mm) for any type of aircraft

rms Criterion for any type of aircraft

Overview on Runway Skid ResistanceOverview on Runway Skid Resistance

Aircraft/pavement/interface Aircraft/pavement/interface trinomialtrinomial

Pavement (Roughness)
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We know very wellWe know very well

We know relatively wellWe know relatively well

How much do we know How much do we know 

about this interface?about this interface?
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Friction coefficient is always a property of a Friction coefficient is always a property of a 
pair of surfacespair of surfaces

Changes at this interfaceChanges at this interface can alter can alter 

the frictional force (tire/surface the frictional force (tire/surface 

interface)interface)

Interface
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WetWet
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TransitionTransition
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DryDry

Aircraft/pavement/interface Aircraft/pavement/interface trinomialtrinomial

Interface Three 

zones
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Wet zoneWet zone

Without water (Without water (““perfect dryperfect dry””) ) 

Water film is Water film is ““squeezedsqueezed””;;

Very high localized pressures (Very high localized pressures (microtexturemicrotexture););

Friction is mobilizedFriction is mobilized

Water pressure Water pressure ““breaksbreaks”” water film;water film;Zone 2Zone 2

Zone 3Zone 3

Zone 1Zone 1

Aircraft/pavement/interface Aircraft/pavement/interface trinomialtrinomial
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ROUGHNESSROUGHNESS

EXCESSIVE EXCESSIVE 

VIBRATIONVIBRATION

FATIGUE OF LANDING FATIGUE OF LANDING 

GEARS, USER GEARS, USER 

DISCOMFORT, DISCOMFORT, 

INCREASING IN TIRE INCREASING IN TIRE 

CONSUMPTION, ETC.CONSUMPTION, ETC.

PLASTIC PLASTIC 

DEFORMATIONDEFORMATION

MANEUVERABILITYMANEUVERABILITY

ACQUAPLANNING ACQUAPLANNING 

AND USER AND USER 

DISCOMFORTDISCOMFORT

SAFETYSAFETY, ECONOMY AND USER COMFORT , ECONOMY AND USER COMFORT 

DURING AIRCRAFT OPERATIONSDURING AIRCRAFT OPERATIONS

AIRCRAFT/PAVEMENT INTERACTIONAIRCRAFT/PAVEMENT INTERACTION
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MACRO AND MACRO AND 

MICRO TEXTUREMICRO TEXTURE

MOBILIZE  FRICTIONMOBILIZE  FRICTION

ACQUAPLANINGACQUAPLANING

Overview on Runway Skid ResistanceOverview on Runway Skid Resistance

ThisThis short short coursecourse willwill covercover::

MaintenanceMaintenance

Aircraft/pavement/interactionAircraft/pavement/interaction
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11

PilotPilot

Macro/MicroMacro/Micro

TextureTexture

ClimateClimate

ConditionsConditions

Aircraft Aircraft 

characteristicscharacteristics TiresTires
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??
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Aircraft/pavement/interactionAircraft/pavement/interaction
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5x4x3x2x1 = 5x4x3x2x1 = 120120
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Focusing maintenanceFocusing maintenance

We need maintenance!We need maintenance!

Porous Friction Course

What do we expect from this course?What do we expect from this course?
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Pavement surface

We need maintenance!We need maintenance!

Focusing maintenanceFocusing maintenance

What do we expect from this course?What do we expect from this course?
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We need maintenance!We need maintenance!

Focusing maintenanceFocusing maintenance

What do we expect from this course?What do we expect from this course?
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Focusing maintenanceFocusing maintenance

What do we expect from this course?What do we expect from this course?

We can evaluate/measureWe can evaluate/measure
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What do we expect from this course?What do we expect from this course?

We can evaluate/measureWe can evaluate/measure
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We can carry out maintenanceWe can carry out maintenance

Focusing maintenanceFocusing maintenance

What do we expect from this course?What do we expect from this course?
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BeforeBefore AfterAfter
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What we look forWhat we look for

Focusing maintenanceFocusing maintenance

What do we expect from this course?What do we expect from this course?
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How about that, Mike?How about that, Mike?

““Yesterday is a history. Tomorrow is a Yesterday is a history. Tomorrow is a 

mystery. Today is the present. This is why we mystery. Today is the present. This is why we 

call it a call it a GIFTGIFT””

““Why to be worried about TOMORROW Why to be worried about TOMORROW 

if it will finish the if it will finish the DAY AFTER DAY AFTER 

TOMORROW!!!TOMORROW!!!””

Last year (Argentina) Last year (Argentina) –– Mike Mike RoginskiRoginski



ALACPA/11 Sep 2012 II Short Course on Airfield 

Pavement Maintenance

42

��������

Overview on Runway Skid ResistanceOverview on Runway Skid Resistance

SummarySummary

Important words in this courseImportant words in this course

Importance of the subjectImportance of the subject

Aircraft/pavement/interface Aircraft/pavement/interface trinomialtrinomial

Aircraft/pavement/interactionAircraft/pavement/interaction

What do we expect from this course?What do we expect from this course?



ALACPA/11 Sep 2012 II Short Course on Airfield 

Pavement Maintenance

43 ��������

If you are able to measure what you are If you are able to measure what you are 

talking about and express it in numbers talking about and express it in numbers 

you know something about that; but if you you know something about that; but if you 

do not have this capacity, do not have this capacity, you will be a you will be a 

deficient and unsatisfactory deficient and unsatisfactory ““speciespecie””

Overview on Runway Skid ResistanceOverview on Runway Skid Resistance

(William Thompson, 1850)(William Thompson, 1850)

Think about!!!Think about!!!
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““We suffer too much with the We suffer too much with the 

little things that we still did little things that we still did 

not get and we are not much not get and we are not much 

happy with the great things happy with the great things 

that we havethat we have””

(Shakespeare)(Shakespeare)

Also, think about!!!Also, think about!!!
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Happy 10 years!!! Happy 10 years!!! 

Overview on Runway Skid ResistanceOverview on Runway Skid Resistance


