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INCIDENT

Aircraft Type and Registration:  A�rbus A3�9-�3�, G-DBCI

No & Type of Engines:  2 Internat�onal Aero Eng�nes V2522-A5 turbofan eng�nes

Year of Manufacture:  2006 

Date & Time (UTC):  �8 Apr�l 2007 at 0944 hrs

Location:  Amsterdam Sch�phol A�rport, The Netherlands

Type of Flight:  Commerc�al A�r Transport (Passenger) 

Persons on Board:  Crew - 5 Passengers - ��2

Injuries:  Crew - None Passengers - None

Nature of Damage:  None

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

Commander’s Age:  53 years

Commander’s Flying Experience:  ��,�23 hours (of wh�ch 3,493 were on type)
 Last 90 days - �32 hours
 Last 28 days -   44 hours

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

Synopsis

The Dutch Safety Board delegated the �nvest�gat�on to 
the UK AAIB.

The a�rcraft was depart�ng Amsterdam, �n good weather 
and light winds, on a flight to London.  During the latter 
stages of the takeoff roll the a�rcraft yawed rap�dly to 
the r�ght and took off over the s�de of the runway on a 
head�ng that was �8° to the r�ght of the runway centrel�ne.  
It l�fted off at a speed 5 kt below V� before reach�ng the 
edge of the runway.  It was then manoeuvred back onto 
the runway centrel�ne and �t cont�nued on �ts ass�gned 
Standard Instrument Departure (SID) as �t slowly 
accelerated.

Recorded data showed that the rap�d yaw dur�ng the 

ground roll had been caused by a deflection of the 
rudder.  The ev�dence �nd�cated that there had been no 
malfunction of the aircraft, nor significant wake vortex 
effects from the preced�ng heavy a�rcraft, and that the 
rudder deflection had been in response to rudder pedal 
movements.

The reasons for the r�ght rudder pedal �nputs could not be 
pos�t�vely determ�ned.  The speed at wh�ch the a�rcraft 
began �ts turn to the r�ght was such that �t would have 
been appropr�ate to abort the takeoff, albe�t at a late stage 
�n the takeoff roll.  It was poss�ble that under-arousal, �n 
the ben�gn operat�ng cond�t�ons that preva�led, may have 
affected the performance of both flight crew.
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As a result of m�scommun�cat�on, the a�rcraft rema�ned 
�n serv�ce for a per�od after the �nc�dent w�thout 
comprehens�ve checks be�ng carr�ed out to determ�ne �f 
an a�rcraft malfunct�on m�ght have been respons�ble for 
the rap�d yaw.

Two Safety Recommendat�ons are made.

History of the flight

The crew had reported at 0450 hrs at the company’s 
Manchester Airport offices for a four‑sector duty.  The 
commander was Pilot Flying (PF) on the first sector to 
London Heathrow and the co-p�lot was PF on the second 
sector to Amsterdam.  Both flights were completed 
w�thout �nc�dent and the co-p�lot cont�nued as PF, as 
planned, for the th�rd sector back to London Heathrow.

The cond�t�ons at Amsterdam were good; v�s�b�l�ty 
was greater than �0 km, there were a few cumulus 
clouds between 3,200 ft amsl and 8,000 ft amsl and the 
temperature was �2°C.  The a�rcraft pushed back off 
stand at Amsterdam at 0924 hrs and tax�ed a d�stance of 
7.4 km for a departure from Runway 36L.  The co-p�lot 
was PF for the tax�, wh�ch lasted approx�mately 
�4 m�nutes.  G-DBCI was cleared to l�ne up on the 
runway after a depart�ng A�rbus A330.  ATC caut�oned 
the flight crew against wake turbulence from the A330, 
and adv�sed them that the surface w�nd was from 
350º at 7 kt.  G-DBCI commenced a roll�ng takeoff at 
0944:20hrs at a we�ght of 58,�24 kg.  At that we�ght, 
V� and VR were calculated to be �43 kt and V2 was 
�47 kt.

The commander reported that the takeoff was normal 
up to 100 kt, when he, as the pilot not flying (PNF), 
made the standard ‘one hundred knots’ call.  At 
approx�mately �30 kt he stated that the a�rcraft yawed 
about 30° to the r�ght, and he called “eng�ne fa�lure” as 

the a�rcraft rotated.  The co-p�lot’s recollect�on was that, 

at the same speed, he felt the r�ght rudder pedal move 

forward and the a�rcraft ‘slew’ to the r�ght, w�thout any 

correspond�ng �nput from h�m.  He appl�ed correct�ve 

left rudder pedal and heard the PNF call “V� eng�ne 

fa�lure”.  W�th the a�rcraft head�ng towards the r�ght 

edge of the runway, the co-p�lot rotated the a�rcraft and 

�t became a�rborne at 0944:57 hrs, before reach�ng the 

grass area to the s�de of the asphalt runway surface.  

He manoeuvred the a�rcraft back towards the runway 

centrel�ne and �t cont�nued on the ass�gned SID.  Th�s 

�nvolved ma�nta�n�ng the extended centrel�ne to a po�nt 

4.4 nm from the AMS VOR, wh�ch �s located abeam 

the Runway 36L threshold, before turn�ng left.  The 

departure was unencumbered by obstacles and the 

surrounding terrain was flat.

Both p�lots real�sed that the eng�ne �nd�cat�ons were 

normal and that an eng�ne fa�lure had not occurred.  They 

cons�dered that wake turbulence from the preced�ng 

a�rcraft may have been another poss�b�l�ty and ment�oned 

th�s to the ATC tower controller.  He had observed the 

takeoff and had seen a small amount of smoke/dust 

appear as the a�rcraft took off over the r�ght shoulder of 

the runway.  However, he adv�sed the crew of G-DBCI 

that the A330 was 8 nm ahead of them.

Dur�ng the takeoff roll, the commander, as was h�s 

pract�ce, had placed h�s feet l�ghtly on the rudder pedals, 

more l�ghtly dur�ng the latter part of the takeoff roll, and 

h�s left hand near h�s s�dest�ck.  He commented that the 

takeoff had been normal up to the po�nt the a�rcraft started 

to yaw, w�th l�ght movements on the rudder pedals.

G‑DBCI continued on its flight‑planned route to London 

Heathrow and the commander and co-p�lot d�scussed 

whether the co-p�lot could have made an �nadvertent 

rudder �nput.  Th�s was d�scounted and they concluded 
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that the cause lay �n the ‘atmospher�c cond�t�ons’.  
Towards the end of the flight, the crew understood from 
ATC that tyre debr�s had been found on the runway at 
Amsterdam and there was a concern that the a�rcraft’s 
right main landing gear was ‘locked’.  The flight crew 
had no indications to confirm this and the cabin crew 
had not been aware of anyth�ng dur�ng the takeoff, other 
than that the a�rcraft had ‘swung’ to the r�ght.  However, 
concerned at the poss�b�l�ty of damage to one or both 
of the tyres on the r�ght ma�n land�ng gear, wh�ch could 
have expla�ned the yaw to the r�ght, the commander and 
co-p�lot agreed to carry out an emergency land�ng and 
�nformed the cab�n crew of the�r �ntent�ons.

The commander adv�sed the passengers that the crew 
would carry out a ‘precaut�onary’ land�ng and that the 
a�rcraft may veer sl�ghtly to the r�ght dur�ng the land�ng.  
He then took control as PF and the cab�n crew prepared 
the passengers and cabin.  The flight crew declared a 
‘MAYDAY’, completed the relevant abnormal and 
emergency checkl�sts and dec�ded to land w�th the 
autobrake selected off, us�ng �dle reverse and gentle 
brak�ng on the left ma�n land�ng gear.  As �t transp�red, 
the land�ng was uneventful w�th only a sl�ght rumbl�ng 
no�se aud�ble dur�ng the latter part of the land�ng roll.  
The A�rport F�re F�ght�ng and Rescue Serv�ce attended 
the land�ng and observed noth�ng unusual when the 
a�rcraft was stopped on the tax�way.  The a�rcraft then 
cont�nued to tax� slowly on to a stand and the passengers 
were d�sembarked normally.

Later, the commander had a telephone conversat�on w�th 
Amsterdam ATC.  They adv�sed h�m that the crew of 
the a�rcraft wh�ch was depart�ng beh�nd G-DBCI had 
observed the takeoff and had reported sk�d marks on 
the runway.  A runway �nspect�on was carr�ed out, the 
skid marks were confirmed and it was considered that 
G-DBCI’s r�ght ma�n land�ng gear may have become 

‘blocked’.  Th�s had been �nterpreted by the commander 
during the flight as the landing gear being ‘locked’, 
prevent�ng the wheels from rotat�ng.

Surface wind recordings

Anemometers are located at each end of 
Runway �8R/36L, wh�ch �s 3,800 metres long and 
or�entated �84º/004ºM.  One anemometer �s pos�t�oned 
4�4 metres south of the Runway �8R threshold, �05 
metres west of the runway centrel�ne and the other 
�s pos�t�oned 3�5 metres north of the Runway 36L 
threshold, also �05 metres to the west of the runway 
centrel�ne.

Snapshots of the �nstantaneous w�nd speed and d�rect�on 
read�ngs, wh�ch were recorded every �2 seconds 
from these two anemometers, showed the var�at�on �n 
w�nd veloc�ty between 0943:�2 hrs and 0946:�2 hrs.  
The anemometer near the threshold for Runway 36L 
�nd�cated a var�at�on �n w�nd d�rect�on between 325º 
and 005º, w�th the speed vary�ng between 4 kt and 8 kt.  
For the same per�od, the anemometer near the threshold 
for Runway �8R �nd�cated the w�nd d�rect�on vary�ng 
between 285º and 330º, w�th w�nd speeds between 
7.5 kt and 9.5 kt.  At 0945:00 hrs, the �nstantaneous 
read�ngs from the Runway 36L anemometer and the 
Runway �8R anemometer were 325º/5 kt and 320º/8.5 kt 
respect�vely.

Aircraft description

The A3�9 �s a member of the A320 fam�ly of a�rcraft 
(A3�8, A3�9, A320 and A32�).  The a�rcraft �s of 
convent�onal layout, w�th two underw�ng eng�nes and 
tr�cycle land�ng gear.  Each land�ng gear has tw�n wheels.  
A Tyre Pressure Ind�cat�ng System (TPIS), prov�d�ng 
flight deck indication of tyre pressures, is an option on 
the A319 but was not fitted to G‑DBCI (Manufacturer’s 
Ser�al Number 2720).
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On the ground, a�rcraft yaw�ng moments can be produced 
by nose land�ng gear steer�ng, d�fferent�al wheel brak�ng, 
asymmetr�c eng�ne thrust, crossw�nd effects and rudder 
deflection.

The rudder �s controlled by three hydraul�c Powered Fl�ght 
Control Units (PFCUs) in the fin, each fed from a different 
hydraul�c system and s�gnalled mechan�cally (F�gure �).  

A transducer mechan�cally l�nked to the rudder surface 
prov�des rudder pos�t�on s�gnals.  Commands from the 
p�lots’ rudder pedals are transm�tted by a cable-pulley 
system to a mechanical differential unit in the fin and 
thence to the PFCUs v�a a rod and bellcrank system.  The 
�nput to each PFCU �s �n the form of a spr�ng-centred rod 
that allows cont�nued rudder operat�on �n the event of 
one of the PFCUs ceas�ng to funct�on.  The two pa�rs 
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of rudder pedals are mechan�cally l�nked and do not 
have a separat�on fac�l�ty.  Each pa�r of pedals dr�ves a 
transducer wh�ch suppl�es pedal pos�t�on �nformat�on to 
the respect�ve Elevator and A�leron Computer (ELAC) 
and thence to the respect�ve Fl�ght Augmentat�on 
Computer (FAC).

The maximum rudder deflection is controlled by a Travel 
L�m�ter Un�t (TLU), s�gnalled by the FACs, that restr�cts 
the range of movement of the PFCU �nput l�nkage as a 
funct�on of a�rcraft cal�brated a�rspeed (CAS).  Max�mum 
rudder deflection is ±30º at low speeds and progressively 
reduces w�th CAS above �60 kt.

Artificial feel for the pedals is generated by a feel spring 
acting on the mechanical input system in the fin.  A 
centr�ng spr�ng also acts on the �nput mechan�sm for the 
upper two PFCUs to prevent rudder runaway �n the event 
of d�sconnect�on of the �nput system.  The arrangement 
prov�des a constant pedal force/d�splacement 
characteristic irrespective of the flight conditions.  Pedal 
force/deflection characteristics for the A319 are shown 
�n F�gure 2.

Rudder tr�m �s effected by an electr�cally motor�sed 
actuator controlled by a flight deck selector via the FACs.  
The actuator alters the datum position of the artificial 
feel spring; deflection of the rudder by the trim system 
thus causes correspond�ng d�splacement of the pedals.  
Tr�m author�ty below the TLU threshold speed �s l�m�ted 
to ±20º rudder deflection; trim rate is 1.2º/second.

An automat�c a�rcraft yaw damp�ng system also acts on 
the PFCU �nput l�nkage to oppose changes �n a�rcraft 
yaw rate.  The system has two yaw damper actuators, 
one act�ve and the other on standby, each controlled by 
a FAC.  A transducer dr�ven by the l�nkage suppl�es the 
FACs w�th �nformat�on on yaw damper d�splacement.  
Pedal and yaw damper commands are add�t�ve, such 
that the yaw damp�ng system tends to oppose the 
pedal commands.  Yaw damper signals are input to the 
d�fferent�al un�t, wh�ch acts such that yaw damper act�v�ty 
does not displace rudder pedals.  Yaw damper authority 
is limited to ±5º rudder deflection, at a maximum rate of 
40º/second.

The system transducers prov�de �nformat�on to the Fl�ght 
Data Recorder (FDR) on pedal d�splacement, rudder 
angle and the extens�ons of the rudder tr�m actuator and 
yaw damper actuators.  An Electron�c Central�sed A�rcraft 
Mon�tor (ECAM) d�splays a�rcraft cond�t�on, caut�on 
and warning messages to the flight crew.  A Centralised 
Fault D�splay System (CFDS) reg�sters component and 
system faults and exceedences detected, wh�ch can be 
printed as a post‑flight report (PFR) for maintenance 
purposes, and enables Bu�lt-In Test Equ�pment (BITE) 
test�ng of the a�rcraft’s systems on the ground.  Rudder 
tr�m and yaw damper faults should generate messages 
for d�splay on the ECAM and record�ng on the PFR.  
No flight deck or PFR failure messages are provided for 
e�ther the mechan�cal system l�nk�ng the rudder pedals 
w�th the PFCUs or w�th the PFCUs themselves.
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In an attempt to rule out the poss�b�l�ty that a rudder 
system malfunct�on had resulted �n rudder pedal 
deflection, the AAIB requested that the aircraft 
manufacturer conduct a deta�led assessment of the 
system, �nclud�ng cons�derat�on of spr�ng rates and 
geometry.  Informat�on from the a�rcraft manufacturer 
confirmed that, in the absence of a failure in the 
rudder control mechan�cal system, hydraul�c pressure 
�n the PFCUs would prevent the rudder from be�ng 
back-dr�ven by external forces.  The manufacturer also 
conducted testing, using a ground rig, that it confirmed 
was fully representat�ve of G-DBCI’s rudder system.  
The tests �nd�cated that, w�th all three hydraul�c systems 
depressurised, a full deflection of the rudder (measured 
at approx�mately 32º) resulted �n a max�mum pedal 
d�splacement of �5º, because of the comb�ned act�on of 
the centr�ng spr�ng and the PFCU �nput spr�ng-rods.

Aircraft examination

Follow�ng �ts arr�val and �nspect�on at Heathrow 
after the incident, G‑DBCI flew two further sectors 
on �8 Apr�l 2007, w�th no reports of yaw control 
anomal�es, before �t was taken out of serv�ce for further 
examination.  The AAIB was notified of the incident 
at around �640 hrs on �9 Apr�l 2007 and began an 
exam�nat�on of the a�rcraft that even�ng at Heathrow.  
No abnormal�t�es w�th the land�ng gears, �nclud�ng the 
tyres, were apparent, and no relevant a�rcraft faults or 
exceedences were recorded on the PFR.  Inspect�on of the 
rudder control linkage in the fin revealed no anomalies 
and rudder operat�on �n response to both pedal and tr�m 
�nputs was normal.  Rudder operat�on was checked both 
w�th all three hydraul�c systems pressur�sed and w�th 
each system alone pressur�sed �n turn.  W�th all three 
hydraulic systems pressurised, the rudder deflected 
from neutral to full travel �n approx�mately one second 
following rapid full pedal deflection.  The rudder 
response to tr�m select�ons was normal.

The operator reported that the records for G-DBCI d�d 
not suggest that any yaw control problems had been 
exper�enced w�th the a�rcraft pr�or to the �nc�dent.  
The a�rcraft returned to serv�ce on 20 Apr�l 2007; 
after several months �n serv�ce no further yaw control 
anomal�es had been reported.

Runway examination

Inspect�on of Runway 36L at Amsterdam by the Dutch 
authorities shortly after the incident identified two pairs 
of tyre track marks that appeared l�kely to be assoc�ated 
w�th G-DBCI’s takeoff ground roll dev�at�on.  The 
Dutch Safety Board suppl�ed photographs of the 
marks and the�r approx�mate d�mens�ons and AAIB 
subsequently exam�ned the runway.  The marks were 
found to cons�st of pronounced black rubber depos�ts 
on the l�ght-coloured asphalt surface of the runway.  
The�r lateral spac�ng corresponded to the A3�9 ma�n 
land�ng gear wheeltrack and the�r pos�t�on (F�gure 3) 
corresponded closely to the a�rcraft track est�mated 
from FDR data.  It was therefore concluded that 
G-DBCI’s ma�nwheel tyres had made the marks 
dur�ng the takeoff ground run.

The track marks from the left ma�n wheel tyres 
commenced approx�mately �,035 m from the start of 
Runway 36L, adjacent to a turnoff (V2 turnoff) from 
the rec�procal Runway �8R, w�th the a�rcraft near to 
the centrel�ne.  The marks �nd�cated a br�ef sl�ght turn 
to the left, followed by a susta�ned r�ght turn, dur�ng 
wh�ch track marks from the r�ght ma�nwheel tyres 
became ev�dent.  After turn�ng approx�mately 20° r�ght 
of the runway head�ng, both the left and r�ght track 
marks ceased, at po�nts respect�vely 9 m and 6 m from 
the runway edge.  No s�gns were found to �nd�cate that 
any of the tyres had run on the runway shoulder or the 
grass surround.
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Recorded data

The aircraft was fitted with a Cockpit Voice Recorder 
(CVR) and a Fl�ght Data Recorder (FDR).  By the 
time that the AAIB was notified, the CVR recordings 
had been overwr�tten, and therefore the CVR was not 
removed from the a�rcraft.  The operator downloaded 
the FDR on the a�rcraft and suppl�ed the downloaded 
data to the a�rcraft manufacturer and to the AAIB for 
further analys�s.

The follow�ng descr�pt�on of events �s based on the 
recorded data extracted from the FDR.  All t�mes are 
g�ven �n UTC.

The a�rcraft started tax��ng from �ts stand at 0928 hrs and 
tax�ed a d�stance of 7.4 km to the runway.  Dur�ng the 
taxi, full and free flight control checks were carried out, 

first by the commander and then by the co‑pilot.  The 

recorded values of brake pedal pos�t�ons and metered 

brake pressures were ent�rely cons�stent w�th normal 

a�rcraft tax��ng.  The runway was reached at 0942 hrs.

The a�rcraft was pos�t�oned on Runway 36L w�th a 

heading of 004ºM and configured with 10º of flap 

(equates to a flap lever position of 1+F).  The autopilots 

were not engaged and both flight directors were on.

At 0944:�3 hrs the thrust levers were advanced and the 

a�rcraft started to accelerate.  W�th the except�on of an 

�n�t�al left pedal/rudder �nput, the pedal/rudder �nputs 

were m�nor and to the r�ght; head�ng rema�ned w�th�n 

�.5º of runway head�ng (004ºM).  F�gure 4 shows sal�ent 

recorded parameters from the po�nt when the a�rcraft 

accelerated through an �nd�cated a�rspeed of about 90 kt.
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Figure 3  -  Plan View of Runway Tyre Marks and
      Main Landing Gear Tracks estimated from FDR Data 

Figure 3

Plan v�ew of runway tyre marks and ma�n land�ng gear tracks est�mated from FDR
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Figure 4

FDR Parameters show�ng control �nputs and a�rcraft mot�on.
(Inc�dent to G-DBCI on �8 Apr�l 2007)
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At 0944:48 hrs, w�th an IAS of ��6 kt, another r�ght 
pedal �nput was �n�t�ated.  Two seconds later, whereas 
prev�ous �nputs had started to return towards neutral, the 
r�ght pedal �nput cont�nued �ncreas�ng and the head�ng 
�ncreased through 005ºM.  One second later the data 
shows a br�ef peak �n pedal �nput at approx�mately 72% 
of full deflection.  At this point the IAS was 128 kt and 
�ncreas�ng, a�rcraft head�ng was pass�ng through 007ºM 
and recorded dr�ft angle was �ncreas�ng through 3º.

The co-p�lot’s s�dest�ck showed the start of a p�tch-up 
command.  Half a second later, the commander’s 
s�dest�ck reg�stered a br�ef roll left �nput and the co-p�lot’s 
s�dest�ck started to move towards a full left roll �nput.  
There was a one sample reduct�on �n pedal �nput and 
rudder deflection.  This was followed, half a second later, 
by a 3�º yaw r�ght command from the pedals (effect�vely 
a max�mum 30º r�ght rudder surface command) and an 
oppos�ng 5º left rudder command from the yaw damper. 
Th�s comb�nat�on resulted �n a recorded rudder surface 
deflection of 24º to the right.

At an IAS of �30 kt, w�th head�ng �ncreas�ng through 
0�5ºM and w�th full roll left command appl�ed, the 
a�rcraft had started to rotate, �ncreas�ng through a 
p�tch att�tude of 2º nose up.  Th�s a�rspeed equates to 
VR - �3kt.

The pedal and rudder deflection reduced over the next 
3.5 seconds and the head�ng stab�l�sed at approx�mately 
022ºM.  Dr�ft angle peaked at 8º to the left of head�ng 
and started slowly reduc�ng.  Dur�ng the rotat�on per�od, 
significant left roll was being commanded but this was 
opposed by the secondary roll effect of the yaw to the 
r�ght and, w�th both ma�n land�ng gear on the ground, 
main gear oleo compression.  Hence no significant 
roll att�tude was observed unt�l the left roll command 
was brought to near neutral, result�ng �n a sl�ght r�ght 

roll.  The co-p�lot reappl�ed the left roll �nput us�ng h�s 
s�dest�ck but the a�rcraft cont�nued roll�ng r�ght.  W�th a 
stable p�tch att�tude of �4º, an a�rspeed of �38 kt and a 
r�ght roll of just over 3º, the a�rcraft left the ground.

Throughout the takeoff, the recorded lateral accelerat�on 
values were always to the r�ght.

F�gure 5 shows the a�rcraft speed and alt�tude compared 
to the no�se abatement procedure requ�rements appl�cable 
to the departure from Sch�phol A�rport.  The a�rcraft d�d 
not reach the V�/VR speed of �43 kt unt�l pass�ng 460 ft 
amsl (about 470 ft aal) and d�d not reach V2 unt�l pass�ng 
740 ft amsl (about 750 ft aal).  The target �n�t�al cl�mb 
speed was ach�eved at a he�ght of �,�00 ft aal.

The remainder of the flight appeared to be uneventful 
and the a�rcraft touched down at London Heathrow 
A�rport at �053 hrs.

Other parameters were exam�ned over the per�od of the 
takeoff roll.  The thrust lever angles and eng�ne N� and 
N2 values were symmetr�cal throughout. From �n�t�al 
brake release at the start of the takeoff roll unt�l after 
the a�rcraft became a�rborne, no other brake pedal �nputs 
or �nd�cat�ons of brake pressure be�ng appl�ed were 
recorded.  Add�t�onally, no faults were recorded from 
the normal brak�ng, ant�sk�d or autobrake systems.  The 
rudder tr�m pos�t�on rema�ned neutral.

The parameters that record system faults d�d not show 
any faults for the flight and normal pitch/roll laws were 
�n effect throughout.

The rudder pos�t�on parameter appears to be 
cons�stent w�th the rudder pedal pos�t�on and yaw 
damper parameters.  It was not poss�ble to understand 
completely how these three parameters �nteracted 
because of the way that they were recorded, all be�ng 
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sampled at the same rate, four t�mes a second, but not at 
the same t�me.  An add�t�onal compl�cat�on was the fact 
that the sample rates were not h�gh enough to capture 
the full dynam�cs of the parameters.  As a result �t was 
not poss�ble to establ�sh from the recorded data whether 
the rudder was dr�v�ng the pedal movement or whether 
pedal movements were dr�v�ng the rudder.  No pedal 
force parameters were recorded.

Follow�ng a recommendat�on made by the USA 
Nat�onal Transportat�on Safety Board, proposals have 
been tabled to requ�re h�gher record�ng rates for pr�mary 
control surface pos�t�ons, such as the rudder, on future 
bu�ld a�rcraft.  However, �t �s cons�dered �mpract�cal to 
�ncrease these sample rates for �n-serv�ce a�rcraft and 
therefore no correspond�ng Safety Recommendat�on �s 
made �n th�s report.

Aircraft modelling and simulator testing

The a�rcraft manufacturer used a computer model 
of the A3�9 to determ�ne �ts expected behav�our �n 
response to the control �nputs �nd�cated by G-DBCI’s 
FDR data.  The modell�ng was carr�ed out us�ng the 
w�nd veloc�ty and other cond�t�ons as recorded dur�ng 
the �nc�dent.  The results produced a close match w�th 
the FDR data for flight control surface deflections and 
a�rcraft manoeuvre parameters, such as head�ng, p�tch 
angle and lateral load factor, �nd�cat�ng that G-DBCI 
had responded correctly to the recorded control surface 
deflections.  Modelling scenarios including a wind 
gust, eng�ne or brake problem d�d not y�eld a close 
correlat�on between the recorded data and pred�cted 
a�rcraft performance.

A number of takeoffs were performed �n an A320 
s�mulator to explore the d�fferences between an eng�ne 
fa�lure before V� and a deflection of full right rudder pedal on 
the takeoff roll, as occurred dur�ng the �nc�dent takeoff.  At 

the same speed of �20 kt, the rate of yaw exper�enced after 
a fa�lure of the r�ght eng�ne was s�m�lar to that produced by 
full deflection of the right rudder pedal as recorded during 
the �nc�dent takeoff.  It was also noted that �ntroduc�ng full 
left s�dest�ck �nput (roll) on the ground, aga�n as recorded 
dur�ng the �nc�dent, produced �nd�scern�ble a�rcraft roll 
wh�le the a�rcraft rema�ned on the ground.

Wake turbulence

Informat�on on Wake Turbulence Spac�ng M�n�ma 
for Departures �s �ncluded �n the CAA’s Aeronaut�cal 
Informat�on C�rcular (AIC) �7/�999, ent�tled Wake 
Turbulence.  Th�s conforms to the Internat�onal C�v�l 
Av�at�on Organ�sat�on (ICAO) requ�rements, w�th certa�n 
modifications which were not applicable in this case.  
It states that the m�n�mum spac�ng at the t�me a�rcraft 
are a�rborne, depart�ng from the same pos�t�on, when 
a Med�um a�rcraft (max�mum takeoff we�ght between 
40,000 kg and �36,000 kg) follows a Heavy a�rcraft 
(�36,000 kg or greater) �s two m�nutes.

It was calculated that G-DBCI became a�rborne exactly 
two m�nutes after the preced�ng A330.

Takeoff performance

The a�rcraft manufacturer adv�sed that there was 
no performance penalty as a result of the a�rcraft 
becom�ng a�rborne 5 kt below the VR speed of �43 kt.  
The Joint Aviation Requirements (JAR) Certification 
Specifications (CS), applicable to large aeroplanes, state 
under CS25.�07(e)(4):

‘Reasonably expected variations in service 
from the established take-off procedures for the 
operation of the aeroplane (such as overrotation of 
the aeroplane and out-of-trim conditions) may not 
result in unsafe flight characteristics or in marked 
increases in the scheduled take-off distances…’
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Figure 5

FDR parameters show�ng recorded a�rspeed relat�ve to requ�red a�rspeed after takeoff
(Inc�dent to G-DBCI on �8 Apr�l 2007)
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This is amplified in the relevant Acceptable Means of 
Compl�ance (AMC), AMC No. 2 to CS 25.�07(e)(4), 
wh�ch states:

‘For the early rotation abuse condition with all 
engines operating and at a weight as near as 
practicable to the maximum sea-level take-off 
weight, it should be shown by test that when the 
aeroplane is rotated rapidly at a speed which is 
7% or 19 km/h (10 kt), whichever is lesser, below 
the scheduled VR  speed, no ‘marked increase’ in 
the scheduled field length would result.’

Previous incidents of yaw disturbances during the 
takeoff roll

Prev�ous reports by crews of A320 ser�es a�rcraft of 
unusual yaw d�sturbances dur�ng the takeoff roll had 
prompted an �nvest�gat�on by the a�rcraft manufacturer.  
These events were character�sed �n recorded data by a 
lateral accelerat�on and head�ng change, followed by a 
large counter rudder deflection and then the reversal of 
these parameters.

Follow�ng the �nvest�gat�on, the manufacturer publ�shed 
Fl�ght Crew Operat�ng Manual (FCOM) Bullet�n No. 
829/�, ent�tled ‘Yaw Disturbances during the Takeoff 
Roll’, �n September 2004.  It adv�sed operators that: 

‘tests confirmed that the lateral perturbations were 
not caused by an aircraft system malfunction, but 
were always due to external lateral gusts.’

The Bullet�n stated that A320 ser�es a�rcraft had 
exper�enced approx�mately 30 cases: 

‘of “unusual” yaw movement during the take-off 
roll’

somet�mes referred to as a ‘lateral jerk’.  It noted that the 
most significant of the events had included: 

‘an initial sharp lateral disturbance, associated 
with short, but substantial, lateral acceleration 
and heading variation’ 

dur�ng the takeoff ground roll.  Typ�cal FDR traces of 
relevant parameters, �nclud�ng lateral load factor, rudder 
deflection and heading, were provided in this Bulletin, 
but w�thout any �nd�cat�on of the magn�tude of the 
excurs�ons �n these parameters.

The a�rcraft manufacturer had made a presentat�on 
on these yaw d�sturbances at an Operator’s Fl�ght 
Safety Conference �n 2004.  At that conference they 
presented quant�tat�ve data for one event wh�ch showed 
excursions of ±0.2g in lateral load factor and a heading 
change of 3º.  Th�s contrasts w�th the G-DBCI event 
where the commander reported a head�ng change of 
approximately 30º (later confirmed by the FDR to have 
been �8º).

The FCOM Bulletin also advised flight crews: 

‘that they may encounter such lateral 
disturbances, particularly in areas and in 
weather conditions where strong thermals have a 
tendency to develop.  Pilots should, therefore, be 
prepared to react to such isolated disturbances 
by using the rudder normally, and avoiding 
excessive rudder input.’

Ev�dence was found of other types of serv�ceable 
a�rcraft exper�enc�ng lateral dev�at�ons dur�ng the 
takeoff roll.  In most of these cases a strong crossw�nd 
was the tr�gger for the event.  Th�s �ncluded an 
acc�dent �n �997 �nvolv�ng an A320 a�rcraft �n wh�ch 
the crossw�nd exceeded the handl�ng p�lot’s l�m�t 
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as specified by that operator.  One conclusion of 
the official investigation was that the cause of that 
acc�dent was that :

‘incorrect and excessive rudder was applied at 
high speed on take-off for indeterminable reasons, 
whilst the aircraft was under the control of the co-
pilot.’

Reports of lateral dev�at�ons dur�ng takeoff �n serv�ceable 
a�rcraft where there has been e�ther a l�ght crossw�nd 
or none at all are rare.  Invest�gat�on revealed three 
�nstances, wh�ch all �nvolved A320 a�rcraft.  Two of 
these takeoffs, �n �998 and 200�, were cont�nued and 
another, �n 2006, was aborted.

Post-incident aircraft operation

Th�s �nvest�gat�on �ncluded assessment of the reasons for 
G-DBCI hav�ng cont�nued �n serv�ce after the �nc�dent, 
flying two further sectors before being removed from 
serv�ce by the operator for add�t�onal �nvest�gat�on.  The 
relevant factors were as follows.

The crew of the a�rcraft wa�t�ng to takeoff beh�nd 
G-DBCI had reported to Amsterdam Tower see�ng 
the sudden turn and the runway tyre track marks left 
on the runway.  However, �t appeared that G-DBCI’s 
flight crew had probably already made a specified radio 
frequency change after takeoff and d�d not hear the 
message.  The report was passed to London ATC and 
thence to G-DBCI, but at some po�nt the marks became 
referred to as ‘tyre debr�s’ on Runway 36L.  At th�s po�nt 
G-DBCI’s crew suspected that the sudden turn had been 
caused by damage to the r�ght ma�n land�ng gear tyre(s), 
but d�d not have a tyre pressure �nd�cat�ng system to 
help ver�fy or deny th�s.  The A�rcraft Techn�cal Log for 
the incident flight contained a defect entry ‘Suspect RH 
MLG tyre burst on T/Off.  Emergency landing at LHR’.  

The operator’s ma�ntenance personnel, hav�ng found 
no anomal�es w�th the tyres after �nspect�ng the land�ng 
gear when the a�rcraft arr�ved at Heathrow, cleared the 
reported defect.

The operator’s Duty P�lot Manager commenced an 
�nvest�gat�on �mmed�ately follow�ng the �nc�dent, us�ng 
the operator’s publ�shed ‘Incident Procedure - Duty Pilot 
Manager Guidance’.  Th�s l�sted a substant�al number 
of respons�b�l�t�es, act�ons and po�nts to cons�der, the 
last of wh�ch was cons�derat�on of whether the a�rcraft 
recorders should be downloaded.  He debriefed the flight 
crew and �n l�ght of the�r descr�pt�on of the event, wh�ch 
ment�oned a substant�al head�ng var�at�on, referred 
to the manufacturer’s FCOM Bullet�n No 829/�.  As 
prev�ously noted, th�s d�d not g�ve any �nd�cat�on of the 
typ�cal order of magn�tude of the yaw dev�at�ons due 
to gusts.

From the ava�lable �nformat�on at that t�me, and �n 
the absence of a flight recorder printout, the operator 
concluded that wake turbulence had caused G-DBCI to 
suffer a ‘lateral jerk’ and that further �nvest�gat�on of the 
a�rcraft was not requ�red.

Later on the day of the �nc�dent the commander of 
G-DBCI learned that h�s a�rcraft had left tyre marks 
on the runway at Amsterdam.  When he reported th�s 
�nformat�on back to h�s base, G-DBCI was grounded 
for further exam�nat�on and assessment of the FDR 
�nformat�on.

Procedures

The procedure for takeoff �s la�d down �n the company’s 
Operations Manual.  The guidance for a briefing for a 
R�ght Hand Seat (RHS) takeoff �ncludes the adv�ce 
that:
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‘If during the takeoff roll before V1 the call 
is STOP, the stop actions will be taken by the 
LHS (Left Hand Seat) pilot.  The RHS pilot will 
revert to PNF duties.

‘… above 100 knots but before V1 the LHS pilot 
will only stop for an ECAM (Electron�c A�rcraft 
Central�sed Mon�tor�ng) Warning, Engine 
Failure or a malfunction which renders the 
aircraft unflyable.  In the event of a Warning or 
Caution during take-off, he will respond STOP 
or GO as applicable.’

On the subject of the techn�que to use for the takeoff, the 
gu�dance g�ven �s:

‘To counter the nose-up effect of setting engine 
takeoff thrust, apply half forward stick until the 
airspeed reaches 80 knots.  Release the stick 
gradually to reach neutral at 100 knots.

For crosswind takeoffs, routine use of the into 
wind aileron is not recommended…

Once the thrust is set the captain keeps his hand 
on the thrust levers until V1 is reached.

PNF will announce “ONE HUNDRED KNOTS”

The PF crosschecks speed indicated on PFD and 
responds “CHECKED”

Below 100 kt the decision to abort the take off 
may be taken, at the discretion of the captain, 
according to the circumstances.

Above 100 kt, rejecting the take off is a more 
serious matter….

After lift-off, follow the SRS (Speed Reference 
System) pitch command bar.’

The SRS mode controls p�tch to steer the a�rcraft along a 
path in the vertical plane at a speed defined by the SRS 
gu�dance law.  In SRS mode, the a�rcraft ma�nta�ns a speed 
target equal to V2 + 10 kt in normal engine configuration. 
When the Fl�ght Management Gu�dance System detects 
an eng�ne fa�lure, the speed target becomes the h�ghest 
of V2 or current speed, l�m�ted by V2 + 15 kt.  The SRS 
p�tch command bar �s act�vated as part of the Takeoff 
mode, wh�ch comb�nes the SRS vert�cal mode w�th the 
RWY (runway) lateral mode.  Takeoff mode is available 
during the takeoff run and initial climb for flight director 
(FD) bars gu�dance.

The RWY lateral mode is represented by the green 
Ground Roll Gu�dance Command Bar on the PFD.  Th�s 
symbol �s d�splayed when the a�rcraft �s on the ground or 
below 30 feet rad�o alt�tude, prov�ded a local�zer s�gnal 
is available.  It shows the flight director yaw orders, to 
ma�nta�n the runway centrel�ne.  In th�s �nstance there 
was no localiser available on Runway 36L, so the RWY 
lateral mode was not act�vated and the green Ground 
Roll Gu�dance Command Bar was not d�splayed, leav�ng 
only the SRS p�tch command bar d�splayed on the PFD.

The Operat�ons Manual also g�ves adv�ce on how PNF 
should guard the flying controls during the takeoff.  It 
states:

‘During take-off roll and initial rotation ….. 
PNF should “GUARD” the side stick and take-
over push button, and be ready for an immediate 
take-over should this become necessary.  When 
guarding the side stick, PNF must ensure that no 
inadvertent inputs are made.

PNF should also “GUARD” the rudder pedals 
with heels on floor ready to take over if necessary.  
PNF should be careful not to exert any pressure 
or make any inadvertent input to the rudder.’
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Personnel

The co-p�lot had accumulated 4,378 hrs �n the A320 
ser�es of a�rcraft, of wh�ch the A3�9 �s a common 
type, and had operated out of Amsterdam many t�mes 
before.  He commented that when he was PF dur�ng 
a takeoff �t was h�s pract�ce to glance at the s�dest�ck 
order �nd�cat�on on the Pr�mary Fl�ght D�splay (PFD), 
colloqu�ally referred to as the ‘Maltese cross’, to check 
the pos�t�on of the s�dest�ck control and that �t was �n the 
neutral position at 100 kt, as specified in the Standard 
Operat�ng Procedures (SOPs).

Dur�ng the co-p�lot’s last three assessments, a L�cence 
Proficiency Check (LPC), an Operator’s Proficiency 
Check (OPC) and a L�ne Check �n the prev�ous August, 
January and February, respectively, his ‘manual flight’ 
had been graded as ‘standard’ by the operator’s flight 
operat�ons tra�n�ng department.  No concerns had been 
ra�sed �n the comments that had accompan�ed these 
assessments.

He had been PF �n an A320 dur�ng a prev�ous, aborted 
takeoff �n March 2006.  Dur�ng that event the a�rcraft was 
tak�ng off on a westerly runway �n w�nd cond�t�ons wh�ch 
were descr�bed as be�ng blustery from the south-west.  
It was reported that, at approx�mately ��5 kt dur�ng the 
ground roll, the a�rcraft exper�enced a very strong gust 
of w�nd from the left and the co-p�lot correctly appl�ed 
control �nputs to counter the yaw to the left.  However, 
after a number of rudder pedal �nputs, the a�rcraft started 
dr�ft�ng to the r�ght and the commander, who �n�t�ally 
suspected but saw no s�gn on the �nstruments of an 
eng�ne fa�lure, took control and aborted the takeoff.

The data recorded dur�ng that event �nd�cated that 
vary�ng amounts of r�ght pedal were used to ma�nta�n 
a relat�vely stable a�rcraft head�ng.  Towards the end of 
the takeoff ground roll, a sl�ght dev�at�on to the left was 

recorded and corrected w�th r�ght rudder.  However, the 
a�rcraft head�ng then dev�ated r�ght of the centrel�ne and 
�nstead of correct�ng th�s w�th less r�ght rudder or w�th 
left rudder, sl�ghtly less than half-full r�ght rudder was 
appl�ed, �ncreas�ng the dev�at�on.  When the ensu�ng 

yaw rate exceeded 2 degrees per second, the takeoff was 
rejected.

It was concluded by the operator that the yaw to the r�ght 
was a result of the w�nd var�at�ons and the co-p�lot’s 
rudder pedal �nputs.

Follow�ng the event, the co-p�lot was g�ven refresher 
tra�n�ng �n the s�mulator.  Th�s compr�sed  two parts; 
a Takeoff Safety Programme, wh�ch was des�gned to 
assist pilots in reaching and maintaining proficiency 
�n mak�ng ‘GO/NO GO’ dec�s�ons and employ�ng the 
correct techn�ques to stop the a�rcraft, and, secondly, 
�mproved use of rudder dur�ng takeoff �n gusty crossw�nd 
cond�t�ons.  Wh�lst the second part of th�s tra�n�ng was 
considered relevant, the first part was not consistent with 
the co-p�lot’s dut�es dur�ng a takeoff, as la�d down �n the 
company’s Operat�ons Manual. 

The Takeoff Safety Programme �nvolved eng�ne fa�lures 
ma�nly at V�-5 kt, w�th one carr�ed out at V�-20 kt, a 
blown tyre and a cockp�t alert, both at V�-�0 kt.  The 
co-p�lot completed the tra�n�ng to a sat�sfactory standard 
and d�splayed well-controlled handl�ng �n max�mum 
crossw�nd cond�t�ons.  Follow�ng th�s he was g�ven 
further line flying training and his use of the rudder 
controls dur�ng takeoff was descr�bed as smooth and 
appropr�ate.

Aviation psychology

The events and c�rcumstances of th�s �nc�dent were 
exam�ned by an av�at�on psycholog�st who commented 
that:
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‘it is unusual, but not unknown, for pilots to make 
large, inappropriate, apparently unconscious 
rudder inputs and sustain them for long periods.’

The adv�ce g�ven was that:

‘for trained and experienced operators, closed 
loop control is generally a process that functions 
without much conscious thought about the details 
of command inputs.’

It was also po�nted out that:

‘memory of unexpected, confusing and alarming 
events is notoriously unreliable.’  

These factors often make the causes of erroneous control 

inputs difficult to determine.

The av�at�on psycholog�st further commented that:

‘the differences between the rudder control system 
and the manual elements of the primary flying 
controls are relevant to the directional error.  In 
the elevator and aileron systems, the direction 
of control inputs is consistent with the resulting 
direction of rotation of the airframe.  This is not 
the case with the rudder system, where the angular 
displacement of the rudder bar is opposite in 
sense to the resultant yaw command.  Ab initio 
student pilots quickly adapt to this control law and 
generally are able to make appropriate rudder 
inputs without conscious difficulty.  A possibility 
remains that, in exceptional circumstances, for 
example when alarmed or startled, a pilot might 
operate the rudder in the wrong sense.’

Cons�derat�on was g�ven to why an �nappropr�ate 

response m�ght rema�n undetected and uncorrected for 

several seconds.  In h�s report, the psycholog�st stated 
that:

‘A key factor is the liberation of closed loop 
control from conscious attention that results from 
training and practice.  In a tight control loop, 
where attention is closely focussed on feedback 
from the system, errors in control input will be 
corrected relatively rapidly.  The commands 
required to achieve this close control do not 
demand much, if any, conscious thought in routine 
circumstances.  When attention is intermittent or 
feedback is delayed, detection of an error could 
take seconds or even longer.  For example, an 
inappropriate, discrete switch selection could 
easily pass unnoticed; the physical action is not 
closely monitored once the decision is made and 
evidence that the selection is wrong may take 
some time to arrive or command attention.

In addition, in aviation, primary control is 
generally effected manually.  Where foot inputs 
are required, they tend to be discrete commands 
executed less frequently and potentially with 
less continuous monitoring of the feedback than 
manual commands.  Where a task requires both 
manual and pedal inputs and there is acute 
competition for attention, it is likely that manual 
control will dominate and pedal control will 
receive less attention.’

Compar�son was drawn to a s�m�lar phenomenon 
to �nappropr�ate rudder act�vat�on wh�ch �s better 
documented �n road safety.  

‘Unintended acceleration occurs when a driver 
depresses the accelerator instead of the brake.  
Cases have been recorded of continuing and 
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increasing acceleration.  Obvious differences 
here are that only one limb is involved and the 
characteristic error is to select the wrong pedal 
rather than the wrong direction of application.  
In other respects, there are important 
similarities.  The error remains undetected.  
The operator persists and even increases the 
force applied.  Effective corrective action is not 
taken for some time.  The operator may remain 
unaware of the error even after the situation 
has been resolved.  The underlying mechanisms 
are probably similar to those involved in 
inappropriate rudder commands.  In particular 
it is noteworthy that the effect of the initial 
feedback, i.e. the unexpected acceleration, is to 
increase arousal level and with it the strength of 
the erroneous movement.  Conscious attention is 
captured by the visual scene and the demands of 
manual control; lower limb activity is effectively 
unmonitored.  

Factors which might, in principle, contribute 
to an extended period of unmonitored control 
movement include distraction, high workload, 
over-arousal and under-arousal.  Collateral 
evidence for any of these is lacking.  In the 
absence of specific causes for any of the others, 
under-arousal is the most likely.’

The rest per�ods that the crew had rece�ved pr�or to 
the �nc�dent were exam�ned and �t was not cons�dered 
l�kely that the�r performance was comprom�sed by 
fat�gue.  However, �t was thought conce�vable that, 
�n th�s �nstance, tax��ng for a long per�od �n ben�gn 
cond�t�ons, before commenc�ng the takeoff, could have 
led to a degree of relaxat�on and under-arousal.

Discussion

The takeoff roll cont�nued normally unt�l the a�rcraft 

reached a speed of �24 KIAS.  A rudder pedal 

movement to the r�ght then occurred, co�nc�dent w�th 

a proport�onate movement of the rudder �n the same 

d�rect�on, allev�ated by a yaw damper �nput to the left, 

and the a�rcraft’s head�ng �ncreased to the r�ght.  The 

FDR data and the runway tyre track marks showed that 

G-DBCI started turn�ng r�ght off the centre of the runway 

approx�mately �,035 m after the start of Runway 36L, 

at an a�rspeed of around �28 kt.  The rudder pedal and 

rudder movement cont�nued for �.5 seconds before the 

FDR �nd�cated that the rudder pedals and rudder were 

moved to the left for 0.5 seconds.  The rudder pedals 

and rudder then cont�nued mov�ng to the r�ght for 

another 0.5 seconds, reach�ng the�r max�mum pos�t�ons 

as the a�rcraft speed was pass�ng �30 KIAS, although, 

aga�n, the yaw damper reduced the magn�tude of the 

rudder deflection.

Dur�ng the last second of th�s sequence, the co-p�lot’s 

s�dest�ck, wh�ch had been �n the neutral pos�t�on from 

the t�me the a�rcraft had reached �00 KIAS, was moved 

to g�ve left roll and p�tch-up control orders.  Thereafter, 

the rudder pedals were returned to the neutral pos�t�on 

over a per�od of 3 seconds, dur�ng wh�ch a full left roll 

control order was ma�nta�ned on the co-p�lot’s s�dest�ck 

for 2.5 seconds and the commander’s s�dest�ck also 

reg�stered a left roll order for one second.  The a�rcraft 

had not rolled, so �t �s cons�dered that the s�dest�ck 

commands for a roll to the left were made �n response 

to the yaw to the r�ght, e�ther because of the effect of the 

lateral acceleration on the flight crew or as instinctive 

�nputs to stop the turn, or both.

A number of FDR parameters showed that asymmetr�c 

thrust or wheelbrake act�v�ty had not occurred dur�ng 
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the takeoff ground run and were not respons�ble for the 
rap�d yaw.  The computer modell�ng showed that the 
control surface deflections recorded on the FDR had 
been fully cons�stent w�th the recorded movement of 
the flight deck controls, that G‑DBCI had responded 
correctly, and confirmed that the right yaw had resulted 
from the rudder deflection.

The �nvest�gat�on consequently exam�ned �n deta�l the 
possible reasons for the rudder deflection.  FDR data 
�nd�cated normal behav�our of the rudder tr�m system 
and the yaw damper. Add�t�onally, the tr�m system 
could deflect the rudder only at a rate that was much 
lower than that recorded and the yaw damper author�ty 
was much lower than the maximum recorded deflection 
angle; thus ne�ther system was capable of produc�ng 
the rudder deflection recorded.

It was therefore evident that either the rudder deflection 
had been commanded by d�splacement of the rudder 
pedals or a malfunct�on had caused an uncommanded 
rudder deflection that had back‑driven the pedals.  
Determ�nat�on as to whether the pedals or the rudder was 
leading the deflection was not possible from the FDR 
data alone because the parameter sampl�ng rates were 
insufficient, pedal force was not recorded and the data 
transport delays could not be determ�ned w�th adequate 
prec�s�on.  However, �nformat�on from the a�rcraft 
manufacturer �nd�cated that, �n the absence of a fa�lure 
�n the rudder control mechan�cal system, hydraul�c 
pressure �n the PFCUs would prevent the rudder from 
be�ng back-dr�ven by external forces.  Add�t�onally, 
�n the event of depressur�sat�on of all three hydraul�c 
systems, even full‑scale rudder deflection would 
cause only part-scale movement of the rudder pedals.  
No defect w�th the rudder system was found, and no 
anomal�es w�th the system were found dur�ng serv�ce 
follow�ng the �nc�dent.  Thus �t was concluded that the 

rudder deflection had been caused by displacement of 
the pedals.

The �n�t�al r�ght rudder pedal �nput and a�rcraft turn 
to the r�ght seems to have been undetected, unt�l the 
movement of the rudder pedals was reversed, briefly.  
The rap�d reversal of the rudder pedals was probably a 
result of recogn�t�on of the s�tuat�on that had developed.  
However, cont�nuat�on of the rudder pedals to full r�ght 
travel may have been as a result of a startled response 
to another factor.  Exactly when the commander called 
‘eng�ne fa�lure’ �s not known, but �t m�ght have been 
that announcement which caused sufficient alarm for 
the appl�cat�on of full r�ght rudder.  From that po�nt 
on, the rudder pedals were returned to the neutral 
pos�t�on.  G-DBCI l�fted off before reach�ng the edge 
of the runway surface and the co-p�lot manoeuvred the 
a�rcraft back towards the runway centrel�ne, before �t 
cont�nued to follow the SID, accelerat�ng slowly to 
the SRS target speed of V2+10kt by 1,100 feet amsl.  
The t�me taken for the a�rcraft to accelerate to V2, the 
takeoff safety speed, was undes�rable, bear�ng �n m�nd 
that �t �s the speed that should be ach�eved by the screen 
he�ght (35 feet agl) �f an eng�ne fa�lure occurs at V�.

The respons�b�l�ty for abort�ng or cont�nu�ng a takeoff 
lay w�th the commander.  Although he d�agnosed an 
eng�ne fa�lure, �t �s not clear at what speed he made that 
dec�s�on.  The tests �n a s�mulator suggested that the 
a�rcraft’s rate of turn to the r�ght, as a result of the r�ght 
rudder pedal appl�cat�on, was s�m�lar to that wh�ch 
would be exper�enced dur�ng a fa�lure of the r�ght 
eng�ne at the same speed.  The speed of the a�rcraft 
at wh�ch the turn started was about 20 kt below V�.  
The operator’s SOPs �nd�cate that �t would have been 
appropr�ate to abort the takeoff, albe�t at a late stage �n 
the takeoff roll.
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The commander d�d not call ‘STOP’ or ‘GO’, so the 
co-p�lot cont�nued as PF and cont�nued the takeoff, �n 
accordance w�th the SOPs.  The a�rcraft l�fted off on 
a head�ng wh�ch was �8º to the r�ght of the runway 
centrel�ne, at an a�rspeed 5 kt below V�.  The recorded 
data shows that the a�rcraft had stopped turn�ng before 
the ma�n land�ng gear had extended, as �nd�cated by 
the squat sw�tches.  Had the takeoff been aborted, 
when the turn to the r�ght was well establ�shed, the 
a�rcraft would probably have departed the runway 
surface, w�th potent�ally severe consequences.  Once 
a�rborne, there was no �nd�cat�on of any turbulence 
and the a�rcraft cont�nued to respond correctly to the 
inputs made on the co‑pilot’s flying controls.  It is 
poss�ble that vest�ges of the wake turbulence beh�nd 
the A330 rema�ned, but there were no s�gns that �t 
was significant enough to disturb G‑DBCI during the 
takeoff.

The c�rcumstances of th�s �nc�dent d�ffered from the 
prev�ous event �nvolv�ng the co-p�lot, �n March 2006, 
�n that on that occas�on that a�rcraft was d�sturbed by a 
strong gust of w�nd.  In�t�ally, the rudder moved �n the 
correct sense to counter the yaw to the left.  However, 
the a�rcraft dr�fted to the r�ght as more r�ght rudder was 
appl�ed and the commander took control, abort�ng the 
takeoff.  The refresher tra�n�ng follow�ng that event gave 
the co-p�lot pract�ce �n ma�nta�n�ng d�rect�onal control 
of the a�rcraft dur�ng takeoffs �n strong crossw�nds.  H�s 
a�rcraft handl�ng was assessed as smooth and appropr�ate.  
The element of that tra�n�ng wh�ch requ�red the co-p�lot 
to abort the takeoff was not relevant because the SOPs 
requ�re the LHS p�lot to take control of the a�rcraft and 
perform that funct�on when he has made the dec�s�on 
to STOP.  The co-p�lot’s three most recent assessments 
raised no concerns about his ‘manual flight’, which was 
rated as ‘standard’.

It was a matter of some concern that the a�rcraft 

had continued in service for two flights following 

the �nc�dent, before a comprehens�ve �nvest�gat�on 

to ascerta�n whether there m�ght have been an 

a�rcraft malfunct�on.  The ev�dence �nd�cated that 

communication difficulties had been responsible.

The �n�t�al report of ‘tyre debris’, descr�b�ng what 

were more specifically tyre rubber marks, led the crew 

to suspect a tyre burst.  A TPIS could have prov�ded 

an �nd�cat�on that th�s was not the case but was not 

fitted.  The diagnosis of a tyre burst was then entered 

as a defect �n the a�rcraft’s Techn�cal Log, rather than 

a descr�pt�on of what had happened.  After hav�ng 

found no tyre anomal�es, the operator’s eng�neers 

cleared the defect and no outstand�ng report that 

m�ght have suggested a poss�ble a�rcraft malfunct�on 

then rema�ned �n the Techn�cal Log to prompt further 

ma�ntenance act�on.

Once �t had been establ�shed that the tyres were 

undamaged, the operator’s operat�onal �nvest�gat�on 

cons�dered that the yaw dev�at�on descr�bed by the 

crew had probably resulted from wake turbulence from 

the a�rcraft that had taken off shortly before G-DBCI.  

Th�s appeared to be generally cons�stent w�th the 

events descr�bed �n the FCOM Bullet�n No 829/�, 

wh�ch descr�bed ‘lateral jerks’ result�ng �n ‘substant�al’ 

head�ng var�at�on.  It �s unl�kely that th�s conclus�on 

would have been reached had the bullet�n prov�ded an 

�nd�cat�on of the typ�cal order of magn�tude of yaw 

dev�at�ons observed due to gusts.  On th�s bas�s the 

a�rcraft cont�nued �n serv�ce unt�l the operator became 

aware of the presence of tyre marks on the runway.

On exam�nat�on, the FDR data showed that the 

character�st�cs of th�s event d�ffered from those 

descr�bed �n the Bullet�n, �n wh�ch typ�cal FDR traces 
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showed that rudder act�v�ty occurred after the yaw 
dev�at�on.  However, the FDR data was not ava�lable 
when the operator �n�t�ally assessed the �nc�dent, based 
solely on the contents of the crew report.  Follow�ng 
the event, the operator has stated the �ntent�on to rev�se 
�ts Inc�dent Procedure gu�dance, �nclud�ng spec�fy�ng 
early �nvolvement of �ts Fl�ght Safety Department and 
earl�er readout of the FDR.

Conclusions

The a�rcraft dev�ated to the r�ght dur�ng the takeoff roll 
as the result of a full r�ght rudder pedal �nput, wh�ch 
was �n�t�ated at �24 KIAS.  The speed of the a�rcraft 
was between �00 kt and V� and the rate of turn was 
such that the commander cons�dered that there had 
been an eng�ne fa�lure.  The appropr�ate SOP �n such 
c�rcumstances was to abort the takeoff, wh�ch requ�red 
the commander to announce ‘STOP’ and take control, 
albe�t �n the late stages of the takeoff roll.  No ‘STOP’ 
call was made and the co-p�lot cont�nued w�th the 
takeoff, as tra�ned.

At some po�nt the commander called ‘eng�ne fa�lure’, 
but when �s not clear.  The a�rcraft stopped turn�ng 
after dev�at�ng �8° from the centrel�ne head�ng and 
rotated, becom�ng a�rborne before the ma�n wheels 
had reached the edge of the runway surface.  Its speed 
was 5 kt below VR but there was no performance 
penalty result�ng from th�s underspeed rotat�on and 
the a�rcraft was manoeuvred back over the runway 
centrel�ne.

There was no �nd�cat�on of any wake turbulence from 
an A�rbus A330, wh�ch had rotated 2 m�nutes before 
G-DBCI, hav�ng had an effect on the A3�9, although 
vest�ges of that wake turbulence may have rema�ned.  
G-DBCI slowly accelerated to the SRS target speed 
of V2+10 kt and continued on its assigned SID.  The 

emergency land�ng at the a�rcraft’s planned dest�nat�on, 

which the flight crew elected to carry out in case of 

damage to the r�ght ma�n tyres, was uneventful and a 

subsequent eng�neer�ng check revealed no fault w�th 

the tyres.

G-DBCI cont�nued to operate two further sectors 

before be�ng grounded, pend�ng further �nvest�gat�on.  

As a result, the record�ng of the crew d�scuss�ons on 

the flight deck during the takeoff from Amsterdam 

was overwr�tten.  Th�s depr�ved the �nvest�gat�on of 

valuable �nformat�on relevant to th�s ser�ous �nc�dent, 

bear�ng �n m�nd that memory of unexpected, confus�ng 

and alarm�ng events �s unrel�able.

The reason for the �n�t�al rudder pedal �nput and 

dev�at�on of the a�rcraft from the centrel�ne dur�ng 

the takeoff roll could not be determ�ned.  However, 

�t was cons�dered that d�stract�on and under-arousal 

of the flight crew in benign conditions were possible 

factors.  The appl�cat�on of full r�ght rudder pedal may 

have been an alarmed response dur�ng the sequence of 

events, before the a�rcraft l�fted off.

Part of the refresher tra�n�ng wh�ch the co-p�lot rece�ved 

follow�ng a prev�ous aborted takeoff �n March 2006 d�d 

not reflect the operator’s SOPs for situations in which 

a takeoff should be aborted.  Therefore, the follow�ng 

Safety Recommendat�on �s made:

Safety Recommendation 2008-027

It �s recommended that Br�t�sh M�dland A�rways 

Limited review their flight crew simulator training to 

ensure that it reflects their current Standard Operating 

Procedures.

The operator had �n�t�ally bel�eved that the yaw 

dev�at�on had been cons�stent w�th the type of event 
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descr�bed �n FCOM Bullet�n No 829/�.  It was unl�kely 
that th�s conclus�on would have been reached had the 
Bullet�n prov�ded an �nd�cat�on of the typ�cal order of 
magn�tude of the yaw dev�at�ons due to gusts, thereby 
mak�ng �t apparent that the excurs�on �n G-DBCI’s 
case had been very much greater.  Therefore, the 
follow�ng Safety Recommendat�on �s made:

Safety Recommendation 2008-028

It �s recommended that A�rbus rev�se Fl�ght Crew 
Operat�ng Manual Bullet�n No 829/� to �nclude a 
quant�tat�ve �nd�cat�on of the typ�cal range of a�rcraft 
head�ng and lateral accelerat�on dev�at�ons wh�ch may 
be observed due to gusts occurr�ng dur�ng the takeoff 
ground roll.


