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ACCIDENT 
 
Aircraft Type and Registration: A�rbus A340-642, G-VSHY

No & Type of Engines: 4 Rolls-Royce Trent 556-6� turbofan eng�nes

Year of Manufacture: 2002

Date & Time (UTC): 25 February 2006 at �254 hrs

Location: Runway 09R, London Heathrow A�rport

Type of Flight: Publ�c Transport (Passenger)

Persons on Board: Crew - �8 Passengers - 268

Injuries: Crew - None Passengers - None

Nature of Damage: Ser�ous damage to two tyres and wheels; m�nor damage 
to flaps and right main landing gear

Commander’s Licence: A�rl�ne Transport P�lot’s L�cence

Commander’s Age: 57 years

Commander’s Flying Experience: �0,000 hours   (of wh�ch 7,000 were on type)
 Last 90 days - 240 hours
 Last 28 days -   80 hours

Information Source: AAIB F�eld Invest�gat�on

Synopsis

Towards the end of the final approach to Runway 09R 
at London Heathrow A�rport, �n strong gust�ng 
crossw�nd cond�t�ons, the a�rcraft began to dr�ft to the 
r�ght of the runway extended centrel�ne.  At the moment 
of touchdown, the a�rcraft was dr�ft�ng to the r�ght, �ts 
head�ng was some �0º to the left of �ts track and �ts roll 
att�tude was approx�mately 3.5º r�ght w�ng low.  These 
factors resulted �n the tyres of the two outer wheels of 
the right main landing gear making firm contact with 
the r�ght edge l�ne of the des�gnated runway surface.  
The a�rcraft rema�ned on the paved surface but both 
tyres deformed and burst, caus�ng m�nor damage to 
the a�rcraft.  Follow�ng the touchdown, the a�rcraft 
tracked to the left and rega�ned the runway centrel�ne.  

The flight crew slowed the aircraft and turned off the 

runway on to a tax�way, where �t was brought to a stop.  

Here, the passengers d�sembarked and were taken to 

the term�nal by bus.  After an �nspect�on, the a�rcraft 

was towed to a nearby stand.

History of the flight

The crew reported for duty at 0055 hrs for their flight 

from Los Angeles to London.  The flight crew comprised 

a commander and two co-p�lots, w�th the commander 

act�ng as the P�lot Fly�ng (PF).  The a�rcraft took off at 

0209 hrs and, pr�or to the land�ng, had an uneventful 

flight.  Before starting the descent, the flight crew briefed 

for an expected land�ng on Runway 09L at Heathrow.  
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The commander was to rema�n the PF for the approach 
and land�ng, w�th one co-p�lot occupy�ng the r�ght seat 
and the other occupying the flight deck jump seat.  

Heathrow was exper�enc�ng delays and, dur�ng the 
descent, the flight crew were instructed by ATC to hold.  
Wh�lst �n the hold, they were adv�sed that they would be 
land�ng on Runway 09R, so the crew re-br�efed for an 
approach to th�s runway.  Due to reports of w�ndshear 
on short final approach to Runway 09L, it was decided 
to land w�th Flap 3 selected� and fly 5 kt faster than 
the calculated approach speed, giving a final approach 
speed of �6� kt.  After about twenty m�nutes �n the 
hold, ATC passed radar vectors to the crew to enable 
the a�rcraft to �ntercept the ILS for Runway 09R.  The 
commander elected to keep the autop�lot engaged and 
stated that, once establ�shed on the ILS, the a�rcraft 
rema�ned �n l�ne w�th the runway centrel�ne.  The 
commander d�sengaged the autop�lot on pass�ng the 
Dec�s�on Alt�tude of 275 ft and, at 50 ft rad�o alt�tude 
(RA), commenced the landing flare.  All three pilots 
reported that the a�rcraft then began mov�ng rap�dly 
to the r�ght.  The commander was aware the a�rcraft 
was quickly approaching the edge of the runway and 
reduced the flare in an effort to expedite the touchdown. 
He did not attempt to kick off the drift with rudder just 
pr�or to touch�ng down as he cons�dered to do so m�ght 
have brought the nose of the a�rcraft over the edge of 
the runway.  Consequently, the aircraft touched down 
on the r�ght edge of the del�neated runway, w�th about 
a �0º dr�ft angle to the left and wh�lst track�ng sl�ghtly 
to the r�ght of the runway head�ng.  As a result, the two 
outboard tyres of the r�ght ma�n land�ng gear burst.

The commander brought the a�rcraft back towards the 
centrel�ne and, as he was do�ng so, he became aware 

Footnote

�    Normal land�ng �s made w�th Full Flap.

that the EFIS2 d�splay �nd�cated the tyre pressures of the 
two r�ght outer ma�n wheels were at zero.  He therefore 
dec�ded to use full reverse thrust �n help�ng to slow the 
a�rcraft.  As the speed reduced through 80 kt, a master 
caut�on also alerted the crew to the loss of these tyre 
pressures.  ATC �nformed the crew that they bel�eved 
some tyres had burst and that the emergency serv�ces 
had been alerted.

The a�rcraft vacated the runway at ex�t po�nt N5E, where 
�t was brought to a halt on the tax�way.  As there were 
no other adverse indications on the flight deck, the flight 
crew kept the eng�nes runn�ng wh�lst awa�t�ng the arr�val 
of the emergency serv�ces.  The crew made use of the 
a�rcraft’s ta�l-mounted camera to try and assess the 
level of damage but, wh�lst they could see the wheels, 
the picture definition was not adequate to see them in 
sufficient detail.  

The emergency services were quickly in attendance 
and were able to adv�se the crew on a d�screet rad�o 
frequency that the two outer tyres on the right main gear 
were badly damaged and completely deflated.  The crew 
consulted the a�rcraft manuals to see whether �t was 
poss�ble to tax� the a�rcraft �n th�s cond�t�on but dec�ded 
to remain in their current position.  Also, the airfield 
duty manager was on the scene and was sufficiently 
concerned about the state of the affected land�ng gear 
to request that the passengers be disembarked and 
taken to the term�nal by bus.  Once the passengers had 
left the a�rcraft, an eng�neer�ng �nspect�on was carr�ed 
out, following which the aircraft was judged safe to be 
towed to a nearby stand.

When later asked �f he had cons�dered go�ng around, 
the commander stated that the event had happened 

Footnote

2     Electron�c Fl�ght Ind�cat�on System.
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very quickly and, at such a late stage in the approach, 
he thought to do so m�ght have resulted �n the a�rcraft 
depart�ng the runway.     

Weather

The Heathrow ATIS val�d at �220 hrs reported the 
follow�ng weather:

W�nd 060º at 2� kt, v�s�b�l�ty �0 km or more, 
clouds FEW at 2,500 feet, temperature +6º, dew 
po�nt -4º and QNH �0�8 hPa. 

It also adv�sed that there was moderate turbulence on 
the approach and that w�ndshear had been reported 
on short final approach to Runway 09L with a loss or 
ga�n of �0 kt.  The w�nd d�rect�on was such that that 
the touchdown zone for Runway 09R was generally 
downw�nd of the a�rport’s central area, F�gure �.  The 
turbulence downw�nd of the bu�ld�ngs/structures may 
have contr�buted to the overall turbulent cond�t�ons 

exper�enced dur�ng the land�ng, although LHR does not 
appear to be any different from most major airports in 
the UK �n th�s regard.

Crosswind landing limits

The operator’s a�rcraft manual for the A340-600 states 
that the max�mum demonstrated crossw�nd for a manual 
land�ng, �nclud�ng gusts, �s 37 kt.

Standard operating procedures

The operator’s Fl�ght Crew Operat�ng Manual (FCOM), 
rev�s�on 06/0� June 2005, for the A340-600 conta�ns the 
follow�ng �nformat�on relat�ng to land�ng �n crossw�nds:

‘Crosswind landings

The preferred technique is to use rudder to align 
the aircraft with the runway heading during the 
flare while using lateral control to maintain the 
aircraft on the runway centerline.

}

Figure 1

G-VSHY
touchdown

Reported w�nd
060º/2� kt
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Routine use of into wind aileron is not 
recommended, because sidestick deflection 
commands roll rate until touchdown.

In strong crosswind conditions, small amounts 
of lateral control may be used to maintain wing 
level.  The lateral stick input must be reduced to 
zero at the first main gear touchdown.’

An FCOM Bullet�n �ssued by the a�rcraft manufacturer, 
No 8�4/� dated Jun 04, also conta�ns �nformat�on relevant 
to land�ng the A340 �n crossw�nds.  Extracts from th�s 
document, obta�ned from the operat�ng company, are 
presented below:

‘SUBJECT: AIRCRAFT HANDLING IN FINAL APPROACH’

‘Approach Stabilization Criteria............Aircraft Handling on the Lateral Axis

Generally speaking, lateral handling of fly-by-wire aircraft is conventional.  But, in very gusty conditions, 
it is necessary to recall the principle of the flight control law in roll.  With the sidestick, the pilot can order 
a roll rate up to a maximum of 15 degrees/second.  However, the aerodynamic capacity of the roll surfaces, 
when fully deflected, is much higher: That is, up to about 40 degrees/second.  This means that, if the aircraft is 
flying through turbulence that produces a roll rate of 25 degrees/second to the right, the aircraft still has the 
capacity to roll to the left at a rate of 15 degrees/second, with full sidestick command.  This is more than what 
is necessary in the worst conditions.

The sidestick’s ergonomical design is such that the stop at full deflection is easily reached.  This may give the 
pilot the impression that the aircraft is limited in roll authority, because there is a time delay before the pilot 
feels the result of his/her action.  On conventional aircraft, due to the control wheel inertia, the pilot needs 
considerably more time to reach the flight control stop.

The flight control system of Airbus fly-by-wire aircraft partially counteracts roll movements induced by the 
effects of gust, even with the sidestick in the neutral position.  The PF must ensure that the overall corrective 
orders maintain the desired aircraft lateral axis.  He/she will minimize lateral inputs and will resist applying 
sidestick order from one stop to the other.  Every sidestick input is a roll rate demand, superimposed on the roll 
corrections already initiated by the fly-by-wire system.  The pilot should only apply “longer term” corrections 
as needed.

Before flare height, heading corrections should only be made with roll.  As small bank angles are possible and 
acceptable close to the ground, only small heading changes can be envisaged.  Otherwise, a go-around should 
be initiated.  

Use of rudder, combined with roll inputs, should be avoided, since this may significantly increase the pilot’s 
lateral handling tasks.  Rudder use should be limited to the “de-crab” manoeuvre in case of crosswind, whilst 
maintaining wings level with the sidestick in the roll axis.’

Extracts from FCOM Bulletin No 814/1, dated Jun 04
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Description of landing gear and tyres

Landing gear

The aircraft is equipped with two main landing gear 
legs, left and r�ght, and a centrel�ne gear, each one 
being equipped with four wheels.  The nose gear is 
fitted with two wheels.  The eight wheels on the main 
landing gear, and the four on the centre gear, are fitted 
w�th carbon d�sc brakes, operated normally through 
ant�-sk�d un�ts.  When a�rborne, w�th the land�ng gear 
extended, the centre gear bogey t�lts forward and the 
ma�n gear bog�es t�lt backwards.   The oleo extens�on 
of the ma�n and centre legs �s such that the wheels on 
the centre gear always make contact w�th the runway 
after those on the ma�n gears, �rrespect�ve of the p�tch 
att�tude of the a�rcraft. 

The ma�n and centre land�ng gear wheels are numbered 
as follows:

tyres are that they are l�ghter, susta�n less wear at 
touchdown, have an �ncreased res�stance to tears and 
cuts and an �mproved res�stance to abras�on.

Figure 2

Runway marks

Clear tyre marks were made by all the ma�n land�ng 
gear tyres on the runway dur�ng the land�ng, F�gure 3.  
These �nd�cated that the a�rcraft had touched down on 
a track of approximately 093º, adjacent to the aiming 
markers.  Wheel No 7 and No 8 touched down first, 
followed approx�mately �0 m further on by wheel No 5 
and No 6.  Some 20 m after the �n�tal touchdown po�nt, 
wheel Nos 3, 4, 9 and �0 all made contact w�th the 
runway.  Wheel No 4 and No 8 had touched down on 
the wh�te l�ne del�neat�ng the r�ght edge of the runway.    
It was not poss�ble to determ�ne from the tyre marks 
where the nose wheels touched down.  It was also 
apparent from the tyre marks that tyre Nos 4 and 8 had 
burst at about the same t�me that wheel Nos 3, 4, 9 and 
�0 made contact w�th the runway.  

1 2 3 4

5 6 7 8

9 10

11 12

Left main gear Centre gear Right main gear

Forward

Tyres

A tyre cons�sts of a bead, s�dewall, shoulder, crown 
and tread, and mult�ple pl�es embedded �n the rubber, 
Figure 2.  The specific tyre type fitted to G-VSHY 
was the M�chel�n Near Zero Growth (NZG) rad�al 
tyre, Pt No M�6004, s�ze �400 x 530R23/40/235.  
Tyre No 4 had undergone �33 land�ngs and 6�% of the 
allowable tread had worn away.  Tyre No 8 had also 
undergone �33 land�ngs, w�th 58% of the allowable 
tread worn away.

The stated advantages of NZG tyres over convent�onal 

Tread

Plies

Crown

Shoulder

Sidewall

Bead
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A gouge was present �n the runway surface �n the area 
where the two tyres had burst, most l�kely caused by 
the No 4 outer wheel r�m contact�ng the ground.  Wh�lst 
the fore and aft wheels on each bogey are �n-l�ne w�th 
the long�tud�nal ax�s of the a�rcraft, the marks on the 
runway made by the No 3 and 7 ma�n gear tyres were 
cons�stent w�th the a�rcraft’s head�ng be�ng to the left of 
�ts track, �e, sk�dd�ng to the r�ght.  Approx�mately 40 m 
after the start of the r�ght ma�n gear wheel tracks, wheel 
Nos 4 and 8 crossed over the runway r�ght edge on to 
the hard shoulder for a short d�stance, after wh�ch the 
tyre tracks from all the ma�n gear wheels �nd�cated that 
the a�rcraft had tracked towards the runway centrel�ne.  

Aircraft damage

Tyres No 4 and 8 burst on land�ng, F�gure 4.  The 
resultant flaying rubber dislodged and broke a number 
of brackets on the bogey and caused several small dents 
on the inboard flap and flap track canoe fairing.  

Damage had also occurred to the No 4 wheel, normal 
brake hydraul�c l�ne coupl�ng (Part Number 20�589204), 
sufficient to cause a slight seep of hydraulic fluid.  Whilst 
wheel Nos 4 and 8 had rema�ned �ntact, the outboard 
rim of the No 4 wheel had been ground flat over an arc 
of approx�mately 40º around �ts c�rcumference.

Figure 3

Marks made by the tyres from the r�ght and centre ma�n land�ng gear

No 9 & �0 wheels touchdown

Tyre burst reg�on

No 4 wheel touchdown

Runway edge l�ne

No 8 wheel touchdown

Marks from No 3 tyre

No 7 wheel touchdown
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Engineering investigation

On-aircraft

The No 3, 4, 7 and 8 wheel assembl�es were removed 
from the a�rcraft for further �nvest�gat�on by the AAIB.  
In add�t�on, the operator’s eng�neers carr�ed out the 
follow�ng two �nspect�ons, as deta�led �n the A�rcraft 
Ma�ntenance Manual:

‘AMM 05-51-15 - Inspection after a tire burst or 
tread throw or wheel failure,

AMM 05-51-11 - Inspection after hard or over 
weight landing.’  

Dur�ng these �nspect�ons, the operator d�scovered 
ev�dence of delam�nat�on of a stator plate �n the No 8 
wheel brake un�t (Part Number 2-�663-3) and noted 

that the ‘temperature �nd�cat�on’ pa�nt on �ts axle had 
changed colour to an ‘off-wh�te’.  Th�s �nd�cated that 
the axle had possibly been subjected to overheating.  
A hardness check was subsequently undertaken by 
the land�ng gear manufacturer, wh�ch establ�shed that 
the axle had not �n fact overheated.  G�ven the lack of 
damage to the wheel hub and the fact that there had been 
no overheat warn�ngs or messages on the a�rcraft’s Post 
Fl�ght Report system, the operator’s eng�neers assessed 
that the damage to the brake un�t had not occurred 
during this flight or as a result of the landing.

Wheel examination 

The fuse plugs �n the No 4 and 8 wheels were �ntact 
and there was no ev�dence that the heat sh�elds or 
wheel material had been subjected to excessive heat.  
In add�t�on to the outboard r�m of the No 4 wheel be�ng 

Figure 4

Damage to the No 4 and No 8 tyres
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ground flat over an arc of approximately 40º, the outer 
r�m of the No 8 wheel exh�b�ted l�ght scratch marks 
that were assessed as be�ng caused by contact w�th the 
runway.  The ch�n r�ng and a sect�on of the heat sh�eld �n 
both the No 4 and 8 wheels had been dented by flaying 
rubber.  Rubber marks were also found on the �nner 
and outer r�ms of both wheels, wh�ch was cons�stent 
with them running on deflated tyres.  Wheel hub Nos 3 
and 7 were assessed as serv�ceable.  Exam�nat�on of the 
rema�n�ng wheels and tyres by ma�ntenance personnel 
fa�led to reveal any abnormal�t�es.

No 8 wheel brake unit examination

The brake manufacturer exam�ned the No 8 brake un�t 
and identified that there was light oxidation on the 
No 3 stator to a depth of approx�mately 3 mm from the 
r�m.  Th�s was cons�stent w�th the stator hav�ng been 
overheated at some po�nt.  However, th�s brake un�t 
had been fitted to the aircraft from new and it was not 
poss�ble to determ�ne when th�s may have occurred.  
The rema�nder of the brake un�t was assessed as be�ng 
�n good cond�t�on w�th approx�mately 40% of �ts l�fe 
rema�n�ng.

Tyres examination

Tyre Nos 3, 4, 7 and 8 were returned to the 
manufacturer’s Research & Development establ�shment 
for inspection by their quality department.  

The shoulders of tyre Nos 3 and 7 both d�splayed s�gns 
of moderate scrubb�ng and the manufacturer bel�eved 
that the majority of this damage probably occurred prior 
to the �nc�dent.  Such damage often results from the 
shoulders mak�ng contact w�th the ground whenever an 
aircraft is manoeuvred in a confined area.   However, it is 
poss�ble that some of th�s damage was caused follow�ng 
the fa�lure of the No 4 and 8 tyres.

The No 4 tyre was extens�vely damaged, w�th 
approx�mately 70% of the tyre detached from �ts two 
beads.  Damage to the outboard s�dewall �nd�cated that 
the tyre had distorted sufficiently for the sidewall to rub 
along the runway, caus�ng the pl�es to be ground away.  
Th�s resulted �n a hole �n the s�dewall and the sudden 
deflation of the tyre, which then appeared to have 
allowed the outboard r�m of the wheel to make a br�ef 
contact w�th the ground.  As the wheel cont�nued to 
rotate, the r�ms cut through the tyre s�dewalls, allow�ng 
most of the tyre to detach from �ts beads.  The damage 
to the No 8 tyre was s�m�lar, w�th approx�mately 50% of 
the tyre detached from the beads.  There was, however,  
only light scoring to the wheel flange, which probably 
occurred when the a�rcraft was tax��ng off the runway.

Tyre Nos 4 and 8 both d�splayed ev�dence of overheat�ng 
on the�r treads and s�dewalls.  The treads were also 
extens�vely scratched.  However, g�ven the d�stort�on 
of the tyres follow�ng the loss of pressure, �t was not 
poss�ble to determ�ne �f th�s damage occurred before or 
after the tyres burst and such damage d�d not necessar�ly 
�nd�cate the dr�ft of the a�rcraft at touchdown.  The 
manufacturer assessed that all the tyres were serv�ceable 
pr�or to the �nc�dent w�th no ev�dence that any had been 
incorrectly inflated.

Tyre performance

The performance of a tyre �s not only dependent on the 
load appl�ed, but also the manner �n wh�ch �t �s appl�ed, 
�e, the vert�cal and lateral accelerat�ons exper�enced by 
the tyre at touchdown.  Wh�lst the accelerat�on and the 
order and t�m�ng of the wheels touch�ng down �s known, 
�t was not poss�ble to determ�ne accurately the load on 
the No 4 and 8 tyres, as the a�rcraft manufacturer was 
unable to prov�de �nformat�on on the amount of l�ft the 
w�ng was produc�ng when the tyres burst.  However, a 
rev�ew of the a�rcraft manufacturer’s test data �nd�cated 
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that the vert�cal and lateral accelerat�on recorded on the 
Fl�ght Data Recorder for th�s land�ng placed the tyres 
on the edge of the�r performance envelope at max�mum 
rated load.

Flight Recorders

The two solid-state flight recorders (DFDR and QAR) 
were removed from the a�rcraft and replayed, and both 
had reta�ned data cover�ng the events lead�ng up to and 
dur�ng the land�ng.  Pert�nent parameters recorded dur�ng 
the approach and land�ng are shown �n F�gures 5 and 6.

Wind data

Strong w�nds were ev�dent throughout the approach, and 
the w�nd parameters recorded on the FDR were calculated 
by the a�rcraft’s �nert�al reference system.  The a�rcraft 
manufacturer has �nd�cated that the calculat�on process 
�ntroduces a small delay before data �s ava�lable on the 
aircraft databases, but were unable to quantify the time 
per�od �nvolved.  In add�t�on, the manufacturer stated 
that the accuracy of recorded w�nd �nformat�on for w�nd 
speeds �n excess of 50 kt was w�th�n �0º54 and �0 kt, 
wh�lst the values for w�nds less than 50 kt should be 
used as an �nd�cat�on only.  W�nd data recorded dur�ng 
the approach and land�ng �s tabled below (Table �).

Approach Phase

By 2,500 ft agl, the aircraft had been configured for the 
land�ng; Flap 3 had been selected and the land�ng gear 
lowered.  The a�rcraft was establ�shed on the local�ser, 
both autop�lots and the auto-thrust system were engaged 
and autobrake Mode 3 had been armed.

Manual speed select�on was used down to 2,000 ft agl, 
from wh�ch po�nt ‘selected speed’ was used.  The approach 
target speed was recorded as be�ng predom�nantly �6� kt, 
although temporary �ncreases up to �69 kt were observed 
between 2,000 ft and touchdown.  Recorded a�rspeeds 
dur�ng th�s same per�od ranged from �56 kt to �73 kt and 
the assoc�ated auto-thrust system responses resulted �n 
var�at�ons �n the N� speed from all four eng�nes rang�ng 
from 25% (flight idle) to 54%.  Aircraft pitch attitude 
var�ed by ±3º about an average of �º nose up, w�th roll 
att�tude values vary�ng by ±2º about a mean of 0º.  The 
a�rcraft was track�ng the local�ser and, w�th the w�nd 
from the left, adopted a dr�ft angle of 5.6º ±�.6º.

From 430 ft agl to 225 ft agl, recorded w�nd speed 
values rema�ned essent�ally constant at an average of 
27 kt, but the w�nd d�rect�on backed by approx�mately 
�0º, result�ng �n a sl�ghtly h�gher crossw�nd component.  

Height above ground
(feet)

Wind Direction (º) 
and Speed (kt)

Wind speed 
fluctuation (kt)

5,000 – 4,500 070 / 40 ±5 
4,500 – 4,000 070 / 40 ±8 
4,000– 3,500 060 / 36 ±8 
3,500 – 3,000 057 / 35 ±�� 
3,000 – 2,500 055 / 26 ±6 
2,500 – 2,000 055 / 25 ±�� 
2,000 – �,500 050 / 30 ±�� 
�,500 – �,000 043 / 2�  ±�� 
  �,000 – 500 048 / 25 ±9 

500 - Touchdown 039 / 26 ±�2 

Table 1
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Figure 5
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Figure 6
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The a�rcraft began to track very sl�ghtly to the r�ght of 
the extended centrel�ne3, �ts head�ng reduced and the 
dr�ft angle �ncreased to 8º.  By �50 ft agl, the dr�ft angle 
was reduc�ng through 5º as the extended centrel�ne was 
rega�ned.  The autop�lots were d�sengaged at th�s po�nt 
and movements of only the left s�dest�ck �nd�cated 
that the aircraft was being flown manually by the 
commander.

Landing Phase

Over the first two seconds after autopilot disconnection, 
a sl�ght manual control �nput of r�ght rudder pedal and a 
s�dest�ck d�splacement of between 5º and 9º to the r�ght 
were made.  A maximum rudder surface deflection of 
6.9º (tra�l�ng edge to the r�ght) was also recorded and 
the a�rcraft began to roll to the r�ght.  Over the next 
four seconds, two consecutive sidestick deflections 
to the left of, approximately, half full scale deflection 
were appl�ed to correct the roll att�tude, wh�ch reached 
a max�mum of 2.8º r�ght w�ng down.  At the same t�me, 
w�th w�nd speed rema�n�ng essent�ally constant at 
2� kt, the w�nd d�rect�on veered �3º, wh�ch resulted �n a 
reduct�on of the crossw�nd component and an �ncrease 
�n the headw�nd component.  A�rspeed then �ncreased 
to �72 kt and thrust reduced, w�th all four eng�ne N� 
values falling to flight idle (25%).

By 69 ft agl, the dr�ft angle had reduced to a m�n�mum of 
4º and recorded local�ser values showed that the a�rcraft 
was dr�ft�ng to the r�ght of the extended centrel�ne.  A 
small amount (2º) of left rudder pedal was appl�ed 
followed, two seconds later, at 46 ft agl and the start 
of the flare, by a much larger (10º) left pedal input.  
At the start of the larger rudder pedal �nput, w�th the 
a�rcraft between 46 ft and 34 ft agl, the thrust levers 

Footnote

3  Local�ser dev�at�ons �nd�cated a d�splacement to the r�ght of a 
max�mum of 0.002 D�fference �n Depth of Modulat�on (DDM).

were retarded and the auto-thrust system d�sengaged.  
N� values for all four eng�nes �nd�cated that they were 
at flight idle at that point.  During this initial flare, pitch 
att�tude had �ncreased to 3.9º (nose up) by the t�me the 
a�rcraft had descended to 34 ft agl.

Between 34 ft agl and touchdown, the recorded w�nd 
d�rect�on backed by 30º and �ts speed �ncreased by �0 kt4.  
Dr�ft angle began to �ncrease as the a�rcraft yawed left 
and, by 22 ft agl, a�rcraft p�tch att�tude had reduced to 
�.8º nose up.  The a�rcraft cont�nued to dev�ate further 
r�ght of the extended centrel�ne wh�lst yaw�ng to the 
left.  Dur�ng the two seconds before touchdown, two 
further deflections of the left sidestick of 15º right and 
full scale left (20º) were recorded.  P�tch att�tude was 
�ncreased to 3.2º dur�ng th�s per�od and, one second 
before touchdown, the rudder pedals were central�sed by 
the r�ght pedal be�ng depressed.

The a�rcraft landed at a speed of �56 kt, to the r�ght of 
the centrel�ne on a head�ng of 083ºM and w�th a dr�ft 
angle of �0.2º, F�gure 7.  

Roll att�tude at touchdown was 3.5º r�ght w�ng down.  
The right main landing gear contacted the ground first, 
followed almost �mmed�ately by the centre and left ma�n 
land�ng gears.  The a�rcraft’s rate of descent at touchdown 
was calculated to have been approx�mately 500 ft/m�n; a 
normal accelerat�on of �.75g and a lateral accelerat�on of 
-0.37g were recorded.  Wheel speeds were recorded by 
the FDR and, w�th the except�on of wheel Nos 4 and 8, 
all showed normal �nd�cat�ons dur�ng and after sp�n-up.  
Speeds recorded from wheel No 4 rema�ned at zero, 
wh�lst that from wheel No 8 peaked at only 38 kt.

Footnote

4   For reference, over the seven seconds pr�or to touchdown, 
the computed w�nd speed had �ncreased from 2� kt to 30 kt and �ts 
d�rect�on had backed from 062º to 0�9º.
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After Landing

Follow�ng touchdown on the ma�n land�ng gear, the 
a�rcraft was de-rotated to lower the nose gear onto the 
runway and ground spo�lers deployed.  Long�tud�nal 
accelerat�on values between -0.28g and -0.3g were 
recorded wh�ch were cons�stent w�th autobrake 
operat�on.  Cons�stent brake pressures were recorded 
from all ma�n gear brake un�ts, w�th the except�on 
of Nos 4 and 8, wh�ch rema�ned near zero.  A 
progress�vely �ncreas�ng appl�cat�on of r�ght rudder 
pedal was made, culminating in 20º deflection after 
four seconds.  The a�rcraft began to yaw to the r�ght as 
it regained the centreline of the runway.  Significant 
values of lateral accelerat�on rang�ng between -0.29g 
and -0.�7g were recorded dur�ng th�s turn5.  Towards 
Footnote

5   It should be noted that the sense of th�s lateral accelerat�on 
was oppos�te to that wh�ch may be expected dur�ng a normal turn to 
the r�ght and hence may be �nd�cat�ve of the tyres sk�dd�ng on the 
runway surface.

the end of the turn, a�rspeed had reduced to �33 kt and 
reverse thrust was selected.  Wh�lst slow�ng through 
98 kt, symmetr�cal manual brak�ng was appl�ed wh�ch 
d�sengaged the autobrake system.  R�ght rudder pedal 
�nputs were made at var�ous stages dur�ng the rollout 
and a master caut�on �nd�cat�on was recorded as 
the a�rcraft slowed through 80 kt.  Idle reverse was 
selected at approx�mately 60 kt.  Nosewheel steer�ng 
and d�fferent�al brak�ng were used to vacate the 
runway to the left, follow�ng wh�ch the a�rcraft was 
brought to a halt.

At no stage dur�ng the approach and land�ng were any 
control �nputs recorded on the FDR from the r�ght 
s�dest�ck.  Also, no w�ndshear or other warn�ngs were 
recorded.

Figure 7
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Analysis

Operational issues

The aircraft had been correctly configured to land under 

the preva�l�ng weather cond�t�ons, and an appropr�ate 

approach speed had been selected.  Wh�lst the �n�t�al 

approach was somewhat turbulent, the a�rcraft performed 

as expected w�th the autop�lot accurately track�ng the 

ILS.  A dr�ft to the r�ght of the runway extended centrel�ne 

commenced when the a�rcraft was at about �00 ft agl, 

shortly after the autop�lot had been d�sengaged; the 

a�rcraft rema�n�ng to the r�ght of the runway centrel�ne 

unt�l about a second after touchdown.  

Desp�te a lag of unknown durat�on �n record�ng the 

w�nd speed and d�rect�on, and an element of �naccuracy 

in the figures themselves, it is known that the aircraft 

was subjected throughout the approach to a crosswind 

from the left.  The FDR data showed a small (no more 

than 2º), but predom�nant, roll att�tude to the r�ght 

when the a�rcraft was below about 200 ft agl and �t was 

the comb�nat�on of th�s crossw�nd and roll att�tude that 

ma�nta�ned the a�rcraft’s dr�ft to the r�ght.  

Wh�lst the exact t�me and extent are not known, the w�nd 

speed increased and backed significantly during the very 

final stage of the approach.  From the crew’s recollection 

th�s seems to have occurred wh�lst the a�rcraft was �n the 

flare.  The FDR data indicates that no major rudder input 

was made unt�l the a�rcraft was at about 60 ft agl, when 

about 10º of left pedal was applied.  Over the next five 

seconds, the a�rcraft’s dr�ft angle �ncreased from about 

5º to �0º.  Th�s co�nc�ded w�th the commander mak�ng 

var�ous roll �nputs, to compensate for the roll effect of 

the rudder �nputs attempt�ng to keep the w�ngs level.  

These were, aga�n, predom�nantly to the r�ght, wh�lst the 

a�rcraft cont�nued to dev�ate to the r�ght, away from the 

centrel�ne. 

Just before G-VSHY touched down, the r�ght rudder 
pedal was pressed sufficiently to centralise the rudder 
pedals, but not to have any significant de-crabbing 
effect on the a�rcraft.  Th�s supports the commander’s 
statement that he was concerned that to de-crab the 
a�rcraft at touchdown m�ght result �n a further move to 
the r�ght, poss�bly tak�ng the a�rcraft off the runway.  The 
effect was that the a�rcraft touched down w�th a dr�ft 
angle of �0.2º and a resultant (large) lateral accelerat�on 
of -0.37g.  A roll att�tude at touchdown of 3.5º to the 
r�ght ensured that the r�ght ma�n land�ng gear contacted 
the ground first and, despite the centre and left landing 
gear touch�ng down �mmed�ately after, meant that the 
forces assoc�ated w�th large lateral accelerat�on were 
exper�enced, �n�t�ally, by the two outer tyres on the r�ght 
ma�n gear. 

When manually land�ng an a�rcraft �n a strong crossw�nd, 
a significant drift angle may be necessary for the aircraft 
to track the runway centrel�ne us�ng the ‘crabb�ng’ 
technique, as well as when used in conjunction with 
the ‘wing down’ technique.  In such circumstances, 
�t �s generally the pract�ce that the a�rcraft should be 
flown so that the main landing gear tracks the runway 
centrel�ne, or even sl�ghtly to �ts upw�nd s�de.  W�th 
a long bod�ed a�rcraft such as the A340-600, before 
touchdown, this may require the nose of the aircraft to 
be al�gned approx�mately w�th the upw�nd edge of the 
runway.  By do�ng so, even w�th the �nstantaneous w�nd 
chang�ng rap�dly, �t �s l�kely that the dr�ft may be ‘k�cked 
off’ and the a�rcraft landed, before the a�rcraft dr�fts too 
far towards the downw�nd edge of the runway.

Safety action

Although land�ng �n a crossw�nd should be w�th�n the 
capabilities of a qualified line crew, it is probable that an 
approach and a manual land�ng �n a strong and turbulent 
crossw�nd �s not exper�enced that often, e�ther �n real�ty 
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or �n the s�mulator.  To emphas�se the appropr�ate 
techniques to be used when landing in crosswinds, the 
operator has �ncluded the follow�ng �nformat�on �n a 
recently issued general notice to flight crews:

• ‘In crosswind conditions, a crabbed approach 
should be flown.  Aim to put the centre gear on 
the centerline.  During the flare, rudder should 
be applied as required to align the aircraft 
with the runway heading.  Any tendency to 
drift downwind should be counteracted by an 
appropriate input on the sidestick.  In the case 
of a very strong crosswind, the aircraft may 
be landed with a residual drift [maximum 5º] 
to prevent an excessive bank [maximum 5º].  
Consequently, a combination of partial de-crab 
and wing down technique may be required.  
The pilot should disconnect the autopilot early 
enough to resume manual control of the a/c 
and to evaluate the drift before flare.

• When disconnecting the AP for a manual 
landing, the pilot should avoid the temptation 
to make large inputs on the sidestick.  The pilot 
should avoid any tendency to drift downwind.’

Engineering issues

The tyre marks on the runway were cons�stent w�th data 
on the Fl�ght Data Recorder, �n that when the a�rcraft 
touched down, �t started to sk�d to the r�ght.  At th�s 
po�nt, the load placed upon tyre Nos 4 and 8, generat�ng 
the a�rcraft vert�cal and lateral accelerat�ons, d�storted 
both tyres sufficiently to allow their sidewalls to scrape 
along the runway.  As they were worn through, both 
tyres would have suddenly deflated, allowing the wheel 
r�ms to cut through the s�dewalls and largely separate 
the tyres from the beads.  Flay�ng rubber then caused 
m�nor damage to components �n the �mmed�ate area.  
As the a�rcraft decelerated, the amount of s�deways 

sk�dd�ng reduced and the a�rcraft track al�gned w�th �ts 
head�ng, wh�ch d�rected the a�rcraft towards the runway 
centrel�ne. 

Informat�on was sought from the manufacturer 
throughout the �nvest�gat�on concern�ng the land�ng 
parameter l�m�ts for th�s a�rcraft/tyre comb�nat�on, �n 
respect of dr�ft angle, land�ng gear and appl�ed tyre 
load�ng.  Hav�ng analysed the ava�lable data the�r 
response �s summar�sed as follows:

	There were no anomal�es seen w�th the 
performance of the a�rcraft systems

	The land�ng loads appl�ed to the land�ng gears 
were w�th�n the des�gn envelope

	The general a�rcraft parameters for the land�ng 
were within any defined limits; the event is not 
classified as a hard landing

	The roll and p�tch angles at touchdown were 
acceptable

	There �s no absolute crossw�nd l�m�t for land�ng, 
but a ‘max�mum demonstrated crossw�nd’ �s 
demonstrated during certification tests

	Analys�s of the data �nd�cates that the a�rcraft 
landed w�th�n the demonstrated crossw�nd 
l�m�t

	Th�s was an extreme land�ng case and, as a 
consequence, resulted in the failure of two 
tyres.  However, �n such an event, tyre fa�lure 
�s an acceptable s�tuat�on, as the a�rcraft 
demonstrated that �t rema�ned sat�sfactor�ly 
controllable.

Although there was ev�dence that one of the stator plates 
�n the No 8 wheel brake un�t had overheated, all other 
�nd�cators suggested that th�s had not occurred on the 
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subject flight and, therefore, was unlikely to have been 
assoc�ated w�th the fa�lure of the No 8 tyre.

Conclusions

The a�rcraft commander had comm�tted to mak�ng the 
approach �n reported w�nd cond�t�ons that were w�th�n 
the max�mum demonstrated crossw�nd l�m�ts, �nclud�ng 
gusts, for the a�rcraft.  For most of the approach, the 
autop�lot had ma�nta�ned the a�rcraft on the gl�deslope 
and local�ser but, when d�sconnected at a he�ght of 
275 ft, the pilot found it increasingly difficult to maintain 
the a�rcraft on the runway extended centrel�ne �n the 
demand�ng w�nd cond�t�ons. 

Although the computed w�nd parameters �mmed�ately 
before touchdown were w�th�n the a�rcraft’s l�m�ts, the 
crossw�nd component and w�nd speed both �ncreased 
significantly during the flare.  As the aircraft commenced 
the flare, with the aircraft already downwind of the runway 
centrel�ne, the p�lots’ recollect�ons and the recorded 
data both �nd�cated that sudden severe turbulence was 
encountered at this critical stage of flight.  At this point, 
�n order to rema�n over the runway, the a�rcraft’s dr�ft 
angle �ncreased to over �0º.  Adv�ce to p�lots from the 
operator, �ssued after th�s �nc�dent, states that �n very 

strong crossw�nds, the a�rcraft may be landed w�th a 
max�mum res�dual dr�ft of only 5º, to prevent the bank 
angle exceed�ng 5º.  Th�s adv�ce also notes that when 
d�sconnect�ng the autop�lot for a manual land�ng, the 
p�lot should do so early enough to resume manual control 
of the aircraft and to evaluate the drift before flare.

Whilst, according to the manufacturer, a firm landing 
w�th dr�ft of th�s magn�tude w�ll not damage the a�rcraft, 
�t was demonstrably outs�de the l�m�ts for the tyres.  In 
the absence of any apparent pre-ex�st�ng defects be�ng 
identified during their detailed examination, it was 
concluded that the tyres had been serv�ceable pr�or to 
touchdown. 

Although the commander momentar�ly cons�dered go�ng 
around, h�s dec�s�on to exped�te the land�ng probably 
prevented the a�rcraft from depart�ng the runway.  G�ven 
the relatively long time required, in such circumstances, 
for the eng�nes to spool-up to go-around power, the 
a�rcraft would probably have touched down �n any case, 
w�th the d�st�nct poss�b�l�ty that �t may have departed 
the paved surface and become a�rborne hav�ng susta�ned 
more ser�ous damage than two burst tyres.


