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The difference btw an accident and a serious incident
lies only in the results (ICAO Annex 13, 1-2)
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- Hazard identification & safety risk

management are the core processes

. (6~ e Involved in the safety management.
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Braking Action .
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Recovery From a Skid Caused by Crosswind and Reverse Thrust Side Forces

Crosawind

Thrust reverse

“Cross-reyerse”

Touchdown Aircraft 5 L;j.j.jir-g Rever: anc Revesss Thst
Si ecf g J

with Partial : | B
"Decrab =nd “j' Stopping reverse thrust

Figure C15
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. the aerodynamic forces acting on the:vertical stabilizer
and rudder are disrupted by an increase’in reverse thrust
above approximately 1.3 EPR, thus reducing the ability of
the rudder and vertical stabilizer -to - provide ‘optimum
directional control. As reverse thrust:. Increases above
approximately 1.3 “EPR, rudder and vertical stabilizer
effectiveness caontinue. to_decrease. until at reverse thrust
greater than approximately 1.6 EPR the rudder and vertical
stabilizer provide. littlesor no directional control.
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ab(deg) | 2 4 6 8 10 12 14

GS (kt)
125 15 29 44 59 73 88 102
130 15 31 46 61 76 91 106 s
135 16 32 48 63 79 95 110 L
140 17 33 49 66 82 98 114 N
145 17 34 51 68 85 102 119 N

/A'

irbus Flight Operations BIIP'ﬁn | Notes:
Landing Techniqu WJ La dings
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Dry

5 Good

4 Good to
Medium

3 Medium

2 Medium
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1 Poor

9 nil

Source: Airbus & Boeing Performance Data
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0.36 ~
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=< 0.25

unreliable
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Formula
(m m)
. ub= -
5 0.00042VG+0.47788
Q
% Wet Grooved ub= - 1~1.5
§ 0.00202VG+0.486333
031 \ N Wet Non- ub= - 1~1.5
o FLOODED '\ N Grooved 0.00472VG+0.507725
i1 [NONGROOVED AN Flooded Non-  pb=- 10~13
= N, WET NONGROOVED Grooved 0.00257VG+0.27404
g Dry Loose Snow b= - 13~76
0.00033VG+0.111182
~ DRY LOOSE SNOW Thin o -
0 \ inIce ub= - -
o 00
Electronic
THN IC\ED:}D%D\ Recording
| Decelerator.

20 40 60 80 100

A/C Ground Speed (knots)

120 (ZD))

AIC
Source: NASA Boeing 737 Aircraft Test Results effective

from 1996 Joint Winter Runway Friction Braking

Measurement Programm, 1996 Coeff. (Ub)" >
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| 1b=0.51 +0.03

Falcon 20 - uniform surfaces
Falcon 20 - other surfaces
Boeing aircraft
Turboprop aircraft

—MuR = 0.40 * CRFI + 0.02
Linear Fit
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Veered off Drift to right
. - Encountered wind shear
CAS dropped 29 knots
Fully manual brake Increased Thrust
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Standing water area
Down hill, lower runway friction area (< 0.4)__ _

— 38
2001 &=% A3t ¢



 G3E2d : MD82 @RCSS

M s
| v A

J I
lce/ water > 0.1” A0 MID.ED)

Braking T =—SEFI2(MD32) —
performance decay |IE-EER TS
1 m;:rease A/C veeged Due to EPR >1.6 & [|mrrem
luto grass or e Poor directional ——MD-0Gre)

control
Ground Speed (kts)

o~
L)
(=]
€
%]
g
@
)
&
-t
=
Q
=
5
g
I
1=
@
=
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Braking performance
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At 20 feet :
FLARE

e At touchdown:
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3 » 2 2. ICAO Annex 14 Vol. 1, 2002
/, QA /’ﬁ‘ E\‘ &a lﬁ ey ii JAR-OPS/1.48; FAA AC 25-13/960-1B
ICAO Annex 14 JAR-OPS/EUOPS1.480 FAA AC 25-13/96-1B
Dry oLy kg &F  Dry Neither wet nor No definitive definition
K contaminated
Damp Fopokg o Ea Damp Surface is not dry, but -
PRd T moisture on the surface
does not give a shiny
appearance
Wet Fooop ko Laf Wet Shiny in appearance, neither dry nor
N depth less than 3 mm of contaminated
water
Water FoafRE R PR Tﬂ Contami  More than 25% of the More than 25% of the
Patches (L) nated surface to be used is surface to be used is
Flooded & « B#-k® B covered standing water or  covered standing water
f < 18 E slush more than 1/8 inch or slush more than 1/8
i (3 mm) deep, inch (3 mm) deep,
or snow or ice covered or snow or ice covered
ICAO Annex 6 Attachment C

Wet runway: A runway that is neither dry nor contaminated.

Contaminated runway: A runway is contaminated when more than 25% of the runway surface area (whether in
Isolated areas or not) within the required length and width being used is covered by: Water or slush A0e3: MM
(0.125 in) deep ; Loose snow more than 20 mm (0.75 in) deep; or Compacted snow or ice, includin —_—

2011 %% F 2 mF e

o1



| DEFINITIONS Source:

QO Airlines A330 FCOM 2.04.10

DAMP : A runway is damp when the surface is not dry, but when the
water on it does not give it a shiny appearance.

WET A runway 15 considered as wet when the surface has a shiny
appearance due to a thin layer of water. When this layer does
not exceed 3 mm depth, there is no substantial risk of

STANDING WATER : Is caused tw heavy rainfall and/or insufficient runway drainage

with a depth of more than 3 mm.

snow which spatlers when stepping
firmly on it. It is encountered at temperatures around 5°C and
its density is approximately 0.85 kg/fiter (7.1 Ib/US GAL).

WET SNOW . Is a condition where, if compacted by hand, snow will stick
together and tend to form a snowball. ts density is
approximately 0.4 kg/iter (3.35 Ib/US GAL).

DRY SNOW . Is a condition where snow can be blown if loose, or if
compacted by hand, will fall apart again upon release. Its
density is approximately 0.2 kg/liter (1.7 |b/US GAL).

COMPACTED SNOW : Is a condition where snow has been compressed (a typical
friction coefficient is 0.2).

ICY . Is a condition where the friction coefficient is 0.05 or beloww.

The performance gwen in this chapter has been divided into two categones which are

determined by the depth of the contaminant. For each of these categories an equivalent

depth of contaminant has been defined for which the performance deterioration is the

1. WET RUNWAY and EQUIVALENT
Equivalent of a wet runway is a runway covered with or less than :
3 mm (0.12 inch) slush
— 3 mm (0.12 inch) water
— 4 mm (0.16 inch} wet snow
— 15 mm {0.59 inch) dry snow

201148 % Fr3t 2 i 5t €
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KRB - TR E 2 AR G2 LR FE

b | TR Bl ik ARBER R/ &
B ik (GR/PF) E- & (<)
w4 KE (L) 9.0SQRT (P) ~3.0mm B 2B RE S 2 F
FEE RS (A2) Pl A AR i
i 4 RIE(2) 7.7SQRT(P) ~7.6mm Flooded runway, high speed.
# U W) PLARR
b3 9 24 @S L <0.3mm ER BRI 2550 S N i 1 LR RN
R E (L Az s Ak
RIED) o kR e S BT
Thin water film, smooth surface.
Wheel free to roll.
%o &R oKE PSR <0.3mm WRFE R o F Wi s T
ERERT ;Y Qﬁ#%’ﬂﬂwm;ﬁ%@%ﬁ’

T BEFR O REHESLZFT > A FE

RS § R R A 5

Thin water film, smooth surface.
Source:

FAA/NASA Runway Friction Program, NASA Report TP 2917 Locked wheel.
Boeing Landing on Slippery Runway Yy, <=
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Dynamic hydroplaning. At high speed the tire
planes on deep, standing water. Tire grooves &
runway surface macrotexture (grooved surface)
help drain water from the foot print & improve
friction.

Viscous hydroplaning (normal wet runway
friction). A thin film of water acts like a lubricant.
The microtexture of the runway surface
(sandpaper-like roughness) breaks up the water
film &greatly improves traction

Reverted rubber hydroplaning. When a tire
locks up on a smooth wet or icy surface, the
friction heat generates steam. The steam
pressure then lifts the tire off the runway; the
steam heat reverts the rubber to a black gummy
deposit. N a




Sl

Floating or No Reverse 2-Engine 4-Engine
Aerobraking Reverse Reverse
Thrust Thrust

Poor - wet ice/
: ® Reverse — Aero —~ Wheel
hydroplaning thrust ~ drag - brakes

Medium

Good, wet

Dry

I l
100,000 200,000 300,000

Stopping force, |b
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= Aircraft flight control related event (ATA Code:2T00) , during Landing roll. {Occurrence}
—-Engine controls (ATA Code:T600) : Misused
Pilot., Porsonal approfiersion probfoms @ Possible
=lFlight crew's operation of thrust reverser system : Hot complied with
Pifot.,, Rrowledge of Flight procedures @ Not foffowed
Aeroplane - deviation from intended flight path/attitude (fixed wing aircraft) , during Landing roll.
(Occurrence}
Spoiler system (ATA Code:2762) : Impossible
Fun-on landing (helicopter) : Asymmetric
Landing gear brake system (ATA Coded240) : Insufficient
Flight crew's control of the aircraft’s alignment with the runway : Impossible
Pifot.,, Psychological-isunderstanding
Funway excursion to the side |, during Landing roll. {Occurrence}
Aircraft collizsion with building , during landing roll - off runway {Occurrence}
Fire , during landing roll - off runway {Occurrence}
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