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IX ALACPA Seminar on Airfield Pavements/VIil FAA Workshop/ll
Short Course on Airfield Pavement Maintenance

Short Course on Airfield Pavement Maintenance

Overview on Runway Skid Resistance

By
Dr. Samuel Hautequest Cardoso, Ph.D.

Panama City, 10 to 14 September 2012

ALACPA/11 Sep 2012 Il Short Course on Airfield 3
Pavement Maintenance ..)



Overview on Runway Skid Resistance

Introduction

Importance of the subject
Aircraft/pavement/interface trinomial
Aircraft/pavement/interaction

What do we expect from this course?

Summary
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Overview on Runway Skid Resistance

introduction

v Ruwnay surface drainage
v Aquaplaning

v Macrotexture

v Microtexture

v Aircraft

v Pavement

v Interaction

v Friction coefficient
v Climatic Conditions
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Overview on Runway Skid Resistance

introduction

v Water

v Water film

v Grooving

v Porous friction course (PFC)
v CFME

v Tires

v Surface

v Roughness
v Pilot
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Overview on Runway Skid Resistance

introduction

Runway surface drainag;
Macrotexture
Microtexture >~ Aquaplaning
Friction coefficient t

Climatic conditions _ r ~
Aircraft

< Pavement >

Interaction
- _
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Overview on Runway Skid Resistance

bject

Importance of the su

[l Short Course on Airfield
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Overview on Runway Skid Resistance

Importance of the subject

Aquaplaning

S S

30/04/2000 Entebbe, Lago Victoria, Uganda
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Overview on Runway Skid Resistance

Importance of the subject
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Aquaplaning




Overview on Runway Skid Resistance

Importance of the subject

Aquaplaning

CAB 29 A = =

300m 1100 m 185m 482 m 133 m
2200 m .
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Overview on Runway Skid Resistance

Importance of the subject
Aquaplaning

e NR——

| e ————— .
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Importance of the subjec




Overview on Runway Skid Resistance

Importance of the subject

Aquaplaning

|

When the aircraft tires loose their
contact with pavement surface
(finite thickness of water film)
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Overview on Runway Skid Resistance

Importance of the subject

Aquaplaning
:: Forward

A
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Overview on Runway Skid Resistance

Importance of the subject

Types of aquaplaning

|

Dynamic aquaplaning (high speed)
Viscous aquaplaning (low speed)

Reverted rubber aquaplaning
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Overview on Runway Skid Resistance

Aircraft/pavement/interface trinomial
Aircraft

Figure 3. Evelution of Aircraft by Weight and by Nurmber of Wheels
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Overview on Runway Skid Resistance

Aircraft/pavement/interface trinomial

Pavement
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Overview on Runway Skid Resistance

Aircraft/pavement/interface trinomial

Pavement
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Overview on Runway Skid Resistance

PERFORMANCE
BXC
$1.00
40%
75% LIFE
REG. M TR ; - $4.00 TO $ 5.00
A& 140%
V. POOR A |
FAIL. | | || | | || | || | | || | ||
TIME
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Overview on Runway Skid Resistance

Aircraft/pavement/interface trinomial

Pavement
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Overview on Runway Skid Resistance

Aircraft/pavement/interface trinomial

Pavement
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Overview on Runway Skid Resistance

Aircraft/pavement/interface trinomial

Pavement

\
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Overview on Runway Skid Resistance

Aircraft/pavement/interface trinomial

Pavemen
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Overview on Runway Skid Resistance

Aircraft/pavement/interface trinomial

Pavement (Roughness)

Template (mm) for any type of aircraft
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We know very well

:
/\[-—45/ = r.-‘«:f'xa——u = f::‘ =

P Ap— SR

How much do we know
about t_his ‘interface?

We know relatively well &




Overview on Runway Skid Resistance

Aircraft/pavement/interface trinomial
Interface

Runways do not have a friction coefficient

Friction coefficient is always a property of a
pair of surfaces

Changes at this interface can alter
the frictional force (tire/surface
interface)
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Aircraft/pavement/interface trinomial




Overview on Runway Skid Resistance

Aircraft/pavement/interface trinomial
Interface
__Zone 1 _ § Wet zone

r o
Water film is “squeezed”;

Very high localized pressures (microtexture);
ZASHER Water pressure “breaks” water film;

| Friction is mobilized

- Zone 3 'Without water (“perfect dry”)




Overview on Runway Skid Resistance

A AIRCRAFT/PAVEMENT. INTERACTION |
IS SNO course wiii coveyr: ]
PLASTIC | MACRO AND | ROUGHNESS
DEFORMATION MICRO TEXTURE
MANEUVERABI MOBILIZE FRICTION gyt
SUE OF LANDING
GEARS, USER
ACQUAPLANNIN v DISCOMFORT.
AND USER - (CREASING IN TIRE
DISCOMFORT |‘ Maintenance |consumpTiON, ETC.

/1N

SAFETY, ECONOMY AND USER COMFORT
DURING AIRCRAFT OPERATIONS > 3




Overview on Runway Skid Resistance

Aircraft/ipavement/interaction
Pilot

Aircraft

characteristic Tires

Climate

Conditions Macro/Micro

S5xdx3x2x1 = 120

Texture
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Overview on Runway Skid Resistance

What do we expect from this course?
Focusing maintenance

We need maintenance!

ALACPA/11 Sep 2012 [l Short Course on Airfield 33
Pavement Maintenance ')'



Overview on Runway Skid Resistance

What do we expect from this course?
Focusing maintenance

b |

We need maintenance!
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Overview on Runway Skid Resistance

What do we expect from this course?
Focusing maintenance

We need maintenance!
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Overview on Runway Skid Resistance

What do we expect from this course?
Focusing maintenance

We can evaluate/measure

ALACPA/11 Sep 2012 [l Short Course on Airfield 36
Pavement Maintenance ')'



Overview on Runway Skid Resistance

What do we expect from this course?

Focusing maintenance

We can evaluate/measure
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Overview on Runway Skid Resistance

What do we expect from this course?
Focusing maintenance

We can evaluate/measure
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Overview on Runway Skid Resistance

What do we expect from this course?

We cacarry out maintenance
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Overview on Runway Skid Resistance

hat do we expect from this course?

ocusing maintenance
B Bgfore

What we look for
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Overview on Runway Skid Resistance

Last year (Argentina) - Mike Roginski

“Yesterday is a history. Tomorrow is a
mystery. Today is the present. This is why we
call it a GIFT”

How about that, Mike?

l

“Why to be worried about TOMORROW
if it will finish the DAY AFTER
TOMORROW!!!”
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Overview on Runway Skid Resistance

Summary

Important words in this course
Importance of the subject

Aircraft/pavement/interface trinomial
Aircraft/pavement/interaction

What do we expect from this course?
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Overview on Runway Skid Resistance

Think about!!!

If you are able to measure what you are
talking about and express it in numbers
you know something abhout that; but if you
do not have this capacity, you will be a
deficient and unsatisfactory “specie”

(William Thompson, 1850)
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Overview on Runway Skid Resistance

Also, think about!!

“We suffer too much with the
little things that we still did
not get and we are not much
happy with the great things
that we have”

(Shakespeare)
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Overview on Runway Skid Resistance

Happy 10 years!!!

AL AC FPA
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