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ACCIDENT

Aircraft Type and Registration:  Boe�ng 747-443, G-VLIP

No & Type of Engines:  4 General Electr�c CF6-80C2B�F turbofan eng�nes

Year of Manufacture:  200� 

Date & Time (UTC):  20 March 2007 at 0654 hrs

Location:  London Gatw�ck A�rport

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

Persons on Board:  Crew - �7 Passengers - 238

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damage to unders�de of the two r�ght eng�ne nacelles

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

Commander’s Age:  54 years

Commander’s Flying Experience:  �5,925 hours (of wh�ch 4,885 were on type)
 Last 90 days - �27 hours
 Last 28 days -   34 hours

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

Synopsis

The a�rcraft was land�ng on Runway 26L at London 
Gatwick Airport at the end of a flight from Barbados.  
After a stable approach, the crew stated that the 
cond�t�ons became ‘qu�te rough’ as the a�rcraft entered 
the flare.  The aircraft was observed to roll markedly 
�n both d�rect�ons dur�ng the touchdown.  The surface 
w�nd at the t�me was 350º/�5 kt.

Later that morning, when the next flight crew to operate 
the aircraft were carrying out their pre‑flight checks, 
damage was found on the unders�de of both eng�nes 
on the r�ght w�ng.  The ev�dence �nd�cated that ground 
contact occurred dur�ng the last land�ng.  It had not been 
suspected by the operat�ng crew at the t�me and had not 
been not�ced dur�ng the �nterven�ng ma�ntenance checks.

History of the flight

The a�rcraft was land�ng on Runway 26L at the end of an 
uneventful scheduled passenger flight from Barbados.  
The commander, who was pilot flying (PF), reported 
that, hav�ng been g�ven a cont�nuous descent by A�r 
Traffic Control (ATC), G‑VLIP was radar vectored on to 
the local�ser for a Category I ILS approach.

By 1,500 ft aal the aircraft was fully configured 
for landing, with 30º of flap, and stabilised on the 
gl�deslope at �42 kt IAS, �n accordance w�th the 
operator’s Standard Operat�ng Procedures (SOPs).  
�42 kt equated to VREF30+7 kt for the a�rcraft’s land�ng 
we�ght of 226,495 kg (max 285,762 kg), VREF30+7 kt 
be�ng the approach speed when land�ng manually w�th 
30º of flap extended with an appropriate allowance 
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added for the surface w�nd.  The a�rcraft’s centre of 

grav�ty was w�th�n l�m�ts, approx�mately a quarter of 

the range from the aft l�m�t.

The flight crew became visual with the runway at 

about 800 ft aal and w�th the a�rcraft on the runway 

extended centre l�ne, crabb�ng to the left to compensate 

for a crossw�nd from the r�ght.  They stated that the 

a�rcraft felt stable, although the commander had 

to make adjustments to the thrust levers to ass�st 

the autothrottle’s speed control.  He disengaged 

the autop�lot and autothrottle at or just before the 

Decision Altitude and hand‑flew the aircraft for the 

rema�nder of the approach.  The co-p�lot �nformed 

the commander at about that t�me that the crossw�nd 

was 20 kt from the r�ght and cons�dered that �t would 

remain constant thereafter.  However, the commander 

stated that below �00 ft aal, he was able to reduce the 

amount of crab-angle that he was us�ng to compensate 

for the crossw�nd.  The last w�nd �nformat�on the crew 

rece�ved from ATC, one m�nute before land�ng, was 

of a surface w�nd of 350º/�5 kt, well w�th�n the 32 kt 

crossw�nd l�m�t for the a�rcraft.

After the commander commenced the flare at about 

50 ft aal, he recalled that cond�t�ons became “qu�te 

rough”, requ�r�ng a�leron control �nputs �n both 

directions.  He stated that the aircraft’s right wing 

dropped significantly at about the time of touchdown, 

enough for the co-p�lot to jo�n h�m on the controls to 

make a roll �nput to the left.  The a�rcraft then appeared 

to roll too much to the left and the commander 

countered w�th a roll control �nput to the r�ght.  The 

a�rcraft stab�l�sed and touched down normally just 

before pass�ng hold�ng po�nt D�.

The co-p�lot’s recollect�on was that the touchdown 

on the runway centreline was firm to heavy and the 

aircraft’s attitude was “fairly flat”, with the aircraft 

head�ng sl�ghtly to the r�ght of the runway centrel�ne.  

The r�ght w�ng then started to l�ft and, as �t cont�nued to 

do so, the co-p�lot became concerned that the eng�nes 

on the left w�ng m�ght make contact w�th the runway.  

He made an instinctive aileron control input to the right, 

remov�ng h�s hands from the control column when he 

felt a pos�t�ve �nput from the commander �n the same 

direction.  He thereafter shadowed the control inputs 

be�ng made by the commander as the a�rcraft rock�ng 

subs�ded dur�ng the land�ng roll.

Dur�ng the subsequent tax� to the a�rport term�nal, 

the flight crew noted YAW DAMPER UPR and YAW 

DAMPER LWR messages on the Eng�ne Ind�cat�on and 

Crew Alert�ng System (EICAS).  They were not aware 

of hav�ng seen these messages pr�or to the land�ng.

An ATC controller on duty �n the tower’s V�sual Control 

Room observed G‑VLIP’s landing.  He commented 

that the aircraft’s final approach was unremarkable 

unt�l after �t had crossed the runway des�gnat�on 

mark�ng.  It then appeared to osc�llate �n roll three or 

four times before touching down firmly, beyond the 

aiming point but within the touchdown zone.  He saw 

no �nd�cat�on of the w�ngs or eng�nes mak�ng contact 

w�th the runway surface. 

The flight crew of a Boeing 747‑400 which landed ahead 

of G-VLIP, �n a s�m�lar surface w�nd of 350º/�4 kt, 

exper�enced m�n�mal turbulence.  They observed G-VLIP 

land as they tax�ed back towards the term�nal and 

although �t appeared to roll to �ts r�ght before touch�ng 

down, they saw no �nd�cat�ons that G-VLIP’s eng�nes 

had made contact w�th the runway surface.

After G-VLIP arr�ved on stand and the passengers 

d�sembarked, the crew boarded a bus and returned to 
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the�r crew room before go�ng off duty.  The commander 

made an entry �n the a�rcraft’s techn�cal log, regard�ng 

the yaw damper EICAS messages but no ment�on was 

made to an eng�neer, who was stand�ng near the eng�nes 

on the left w�ng as the crew d�sembarked the a�rcraft, of 

any other fault.

Later that morn�ng, the next crew to operate the a�rcraft 

were carrying out their pre‑flight checks when the co‑pilot 

not�ced that the dra�n mast underneath the No 4 eng�ne 

was shorter than �t should be.  On further �nvest�gat�on 

he saw ev�dence of ground contact on the unders�de of 

the eng�ne cowl�ng and adv�sed an eng�neer and the 

a�rcraft commander.  S�m�lar damage was found on the 

unders�de of the No 3 eng�ne cowl�ng.  Subsequently, the 

co‑pilot of the previous crew confirmed that there had 

been no s�gn of any such damage when he carr�ed out 

the pre‑flight external aircraft checks in Barbados prior 

to the aircraft’s preceding flight.

G-VLIP had rece�ved an ATC delay before depart�ng 

Barbados and during the flight the crew calculated that 

the�r Fl�ght Duty Per�od (FDP) would extend beyond 

the nom�nal max�mum FDP �nto the extended per�od 

ava�lable to the commander, as adv�sed under the Fl�ght 

and Duty T�mes L�m�tat�on Scheme �n the company’s 

Operat�ons Manual.  (The FDP �s that per�od between 

an operating crew reporting for duty for a flight and the 

a�rcraft arr�v�ng ‘on chocks’ on the last sector of that 

duty.)  In th�s case the duty only �nvolved one sector 

and the ‘max�mum’ FDP was 9 hours 45 m�nutes.  To 

reduce th�s extended per�od, the commander �ncreased 

the a�rcraft’s speed.  In the event, the crew’s FDP was 

�0 hours, wh�ch represented �5 m�nutes �nto ‘d�scret�on’.  

Neither of the flight crew recalled feeling more fatigued 

than would be expected at the end of such a duty.

Meteorology

During their pre‑flight briefing, the flight crew noted 

that the weather forecast for Gatw�ck A�rport at the�r 

scheduled t�me of arr�val �ncluded a poss�b�l�ty of 

v�s�b�l�ty reduc�ng to 800 m �n snow and crossw�nds 

gust�ng to 35 kt.  Gatw�ck A�rport’s Aeronaut�cal 

Term�nal Informat�on Serv�ce (ATIS), t�med at 0647 hrs, 

gave a surface w�nd of 350º/�4 kt, v�s�b�l�ty, 7 km �n 

sl�ght ra�n and snow, few clouds at 700 ft aal, scattered 

clouds at �,000 ft aal and broken clouds at �,600 ft aal.  

The temperature was +2ºC, the dew po�nt was +�ºC, the 

QNH pressure setting was 1008 millibar and the runway 

surface was descr�bed as wet throughout �ts length.

Aircraft damage

A�rcraft damage was restr�cted to the two r�ght eng�ne 

nacelles.  In one case, th�s const�tuted a l�ght score on 

the unders�de of each of the two compos�te eng�ne bay 

doors e�ther s�de of the�r junct�on, together w�th l�ght 

damage to the lower end of the protrud�ng dra�n mast.  

In the second case, greater d�srupt�on of the dra�n mast 

had d�storted part of the box structure w�th�n the nacelle 

profile forming the structure of an internal fire‑wall.  In 

add�t�on, a ma�n eng�ne o�l p�pe pass�ng through the 

fire‑wall area was severely dented by the distortion of 

the box structure.  Deeper scor�ng of the eng�ne bay 

doors, together w�th d�stort�on of the nose cowl, was 

ev�dent on th�s nacelle.

Aircraft turn-round

Another 747-400 a�rcraft from the same operator 

landed and arr�ved on stand w�th�n m�nutes of 

G-VLIP, although the scheduled arr�val t�mes were 

approx�mately 30 m�nutes apart.  G-VLIP pos�t�oned 

on the southern s�de of an east-west tax�way wh�lst 

the other a�rcraft pos�t�oned d�rectly oppos�te on the 

north s�de.  G-VLIP was thus parked �n a pos�t�on 
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fully exposed to the northerly w�nd wh�lst the other 
a�rcraft was �solated from G-VLIP by the presence 
of an act�ve tax�way between the two mach�nes.  No 
ment�on of an abnormal land�ng was reported by 
the incoming flight crew to the ground crew during 
headset commun�cat�ons at the t�me of arr�val of 
G‑VLIP.  The flight crew had departed by the time the 
relevant engineer reached the flight‑deck.

G-VLIP was scheduled to depart 3 hrs 50 m�nutes after 
�ts arr�val.  The other a�rcraft wh�ch arr�ved at the same 
t�me was scheduled to leave 2 hours 40 m�nutes after 
arr�val.  Accord�ng to the Operator’s work plan, one 
team, cons�st�ng of three a�rframe/eng�ne techn�c�ans, 
was allocated to carry out Da�ly and Trans�t checks on 
the two arr�v�ng 747 a�rcraft.  Only one member of that 
team was qualified to sign the Certificate of Release to 
Service (CRS) on the type.  He concentrated exclusively 
on G-VLIP, d�rect�ng the other two �nd�v�duals to 
share the tasks on the other a�rcraft. (For the purpose 
of this report the person qualified to sign the CRS on 
the 747-400 type �s referred to as the Eng�neer; other 
part�c�pants are referred to as Techn�c�ans.) 

The turnround per�od of G-VLIP was the only t�me 
when the team was requ�red to turn round two a�rcraft 
at the same t�me.  At the t�me of arr�val of G-VLIP, the 
L�ne Ma�ntenance Superv�sor was occup�ed resolv�ng a 
problem on another operator’s a�rcraft.

Dur�ng the per�od G-VLIP was on the stand, the w�nd 
was northerly at approx�mately �4 kt accompan�ed by 
sleet showers and the temperature was reported to be 
+2ºC.  G-VLIP had no shelter from these cond�t�ons and 
the ground was wet. 

As well as the normal specified checks, the Engineer 
working on G‑VLIP identified a yaw damper problem 
and one ma�n-wheel tyre worn below l�m�ts wh�ch he 
subsequently changed.  The baggage loaders found that 
both forward and aft baggage hold doors would not open 
and requ�red ass�stance from the Eng�neer to resolve the 
problem on both occas�ons.  A ser�es of spec�al checks 
was requ�red to be carr�ed out on each of the a�rcraft 
lavator�es dur�ng the turn round per�od wh�ch, g�ven the 
large number on the a�rcraft, also occup�ed the Eng�neer 
for a cons�derable per�od. 

It was noted that the damage to the unders�des of 
nacelles on the type could read�ly pass undetected 
unless the d�splaced dra�n-mast was observed, or a 
techn�c�an del�berately spent t�me ly�ng on the ground 
beneath the nacelle. 

Significance of damage 

Had the aircraft been dispatched in the condition as 
found, it would have done so with the integrity of a fire‑
wall comprom�sed.  Th�s cond�t�on would be regarded 
as a dormant fault.  The damage to the o�l p�pe, wh�lst 
not d�rectly comprom�s�ng eng�ne operat�on, could have 
lead to p�pe fa�lure and the loss of eng�ne o�l contents.

Pod scrapes can create structural damage to pylon 
attachments which can be difficult to detect.  In this 
�nstance, later non-destruct�ve test�ng �nspect�on d�d not 
reveal any such damage. 

Turn-round manning

Shortly before th�s �nc�dent, the operator had contracted 
to prov�de techn�cal support to a number of other 
operators pass�ng through the Gatw�ck base.  Although 
total mann�ng levels were �ncreased to cover th�s 
change, the work pattern also changed from coverage of 
just the dayt�me per�od to coverage of the full 24-hour 
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per�od.  Th�s change �n workload reduced the number 
of personnel ava�lable for the task on th�s occas�on.  
When subsequently �nterv�ewed by the operator, both 
the Eng�neer and h�s Superv�sor commented that the 
h�gh workload exper�enced was not uncommon.  The 
�n�t�at�on of the contract w�th another operator had, �n 
the�r op�n�on, stretched the m�n�mal manpower ava�lable 
at the stat�on.  

Procedures

Landing technique

The flare and touchdown techniques applicable 
to all Boe�ng 747-400 land�ngs are descr�bed �n 
the Boe�ng 747-400 Fl�ght Crew Tra�n�ng Manual 
(B747-400 FCTM).  It states:

‘Initiate the flare when the main gear is 
approximately 30 feet above the runway 
by increasing pitch attitude approximately 
2° - 3°…….  A touchdown attitude as depicted 
in the figure below is normal with an airspeed 
of approximately VREF plus any gust 
correction. ……

• airplane body attitudes are based upon typical 
landing weights, flaps 30, VREF 30 + 5 (approach) 
and VREF 30 + 0 (landing), and should be reduced 
by 1° for each 5 knots above this speed.

…... A smooth power reduction to idle also assists 
in controlling the natural nose down pitch change 
associated with thrust reduction.  Hold sufficient 
back pressure on the control column to keep the 
pitch attitude constant.’

Crosswind landing technique

The commander stated that he used the de-crab techn�que 
for the crossw�nd land�ng.  Th�s method �s also descr�bed 
�n the B747-400 FCTM.  It states:

‘The objective of this technique is to maintain 
wings level throughout the approach, flare and 
touchdown.  On final approach a crab angle is 
established with wings level to maintain the 
desired track.  Just prior to touchdown while 
flaring the airplane, downwind rudder is applied 
to eliminate the crab and align the airplane with 
the runway centreline.

As rudder is applied the upwind wing sweeps 
forward developing roll.  Hold wings level with 
simultaneous application of aileron control into the 
wind.  The touchdown is made with cross controls 
and both gear touching down simultaneously.  
Throughout the touchdown phase upwind aileron 
application is utilised to keep the wings level.’



38©  Crown copyr�ght 2008

 AAIB Bulletin: 6/2008 G-VLIP EW/C2007/03/05 

Ground contact during landing

The a�rcraft att�tude requ�red for contact between the 
eng�ne nacelles and the ground surface dur�ng a land�ng, 
as adv�sed �n the B747-400 FCTM, �s shown �n F�gure �.  
The d�agram caters for the d�fferent makes of eng�ne 
fitted to the aircraft type ie General Electric (GE), Pratt 
& Wh�tney (PW) and Rolls Royce (RR) and �s based on 
a rigid wing, as opposed to one that flexes.

Flight Recorders

The aircraft was equipped with a flight data recorder 
(FDR) and a cockp�t vo�ce recorder (CVR) capable of 
record�ng a m�n�mum durat�on of 25-hours of data and 
�20 m�nutes of aud�o respect�vely.  In add�t�on, the 
a�rcraft was also equ�pped w�th a comprehens�ve qu�ck 
access recorder (QAR) system.  Parameters �ncluded the 
pos�t�on of the control column and wheel, rudder surface 

Figure 1
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and pedals, p�tch and roll att�tude, w�nd speed and 
d�rect�on and land�ng gear.  A plot of the FDR parameters 
dur�ng the land�ng �s prov�ded �n F�gure 2.

Recorded information

The takeoff, cru�se and �n�t�al approach phases were 
uneventful.  At about 1,000 ft aal the flight crew had 
completed the land�ng checks, w�th the commander 
confirming “manual landing four hundred feet”.  The 
a�rcraft was stab�l�sed on both the local�ser and gl�deslope, 
with airspeed at 156 KCAS and flap 30º selected.  The 
selected speed set on the Mode Control Panel (MCP) 
was �47 kt.  At �,000 ft aal, the w�nd speed and d�rect�on, 
as recorded from the flight management system (FMS), 
�nd�cated the w�nd was from the r�ght at 346º/30 kt.

As the a�rcraft passed through 400 ft aal, ATC cleared 
the a�rcraft to land and adv�sed that the w�nd was 
350º/�5 kt.  At 400 ft aal and �49 KCAS the commander 
confirmed “automatics coming out” and both the 
autop�lot and autothrust were d�sengaged.  Almost 
�mmed�ately the co-p�lot adv�sed the commander 
that the w�nd was from the r�ght at 20 kt, wh�ch the 
commander acknowledged.  The dec�s�on he�ght 
warn�ng occurred at 200 ft aal, at wh�ch t�me the 
commander confirmed they were to land.  The aircraft 
had just started to descend below the gl�deslope at 
th�s t�me.  The a�rcraft cont�nued to descend below 
the gl�deslope, unt�l �t was stab�l�sed at about 2 dots 
below the gl�deslope.  The p�tch att�tude rema�ned �n 
a relatively nose level attitude until the flare.

As the a�rcraft cont�nued �ts approach, the commanded 
roll and actual roll were occas�onally out of phase w�th 
each other.  The dr�ft angle was about 6° dur�ng the 
approach.  At about 40 ft aal, left rudder was gradually 
applied as the ‘de‑crab during flare’ technique was used 
to al�gn the nose of the a�rcraft w�th the runway and 

r�ght roll was also commanded.  At about 25 ft aal the 
commander started to flare the aircraft.  Pitch attitude 
was �ncreased from 0º to about 2º over two seconds, 
before gradually reduc�ng to nearly 0º just before the 
ma�n gear touched down.  

As the a�rcraft neared the ground, r�ght rudder was 
qu�ckly appl�ed, from 25º left to �6º r�ght �n one second 
and the a�rcraft co�nc�dentally rolled to 5º r�ght w�ng 
down (see F�gure 2, po�nt A).  Correct�ve left control 
wheel and left rudder �nputs were made and the a�rcraft 
responded by roll�ng to the left.  Counter�ng the left 
roll, r�ght control wheel was progress�vely �ntroduced, 
reach�ng 83º just before the a�rcraft touched down 
(see F�gure 2, po�nt B).  The control wheel has stops 
at +/- 90º.

The a�rcraft touched down w�th a small amount of left 
bank (�.5º) and at an almost nose level p�tch att�tude; 
a�rspeed was �45 KCAS and the normal accelerat�on 
at touchdown was at �.43 g.  The a�rcraft started to 
roll qu�ckly to the r�ght and about two seconds after 
touchdown the bank angle reached 6.7º r�ght w�ng 
down (see F�gure 2, po�nt C).  The p�tch att�tude was �° 
nose down.  A left roll was commanded and the a�rcraft 
rolled to the left qu�ckly, before another almost full 
travel deflection of the control wheel to the right (see 
F�gure 2, po�nt D) was made.  The a�rcraft cont�nued �n 
a rock�ng mot�on for a few more seconds before the roll 
att�tude stab�l�sed at about 2º left w�ng down, w�th r�ght 
(�nto w�nd) control wheel appl�ed.

As the aircraft was taxied to the terminal, the flight 
crew had ment�oned that the w�nds were unusual, w�th 
the commander add�ng “the way �t l�fted the w�ng l�ke 
that…the other way”.  There was no reference to poss�ble 
contact of the nacelles.
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Figure 2

Sal�ent FDR Parameters
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Follow-up action

Personnel

The commander was an exper�enced p�lot on the Boe�ng 

747-400 and could not recall hav�ng encountered such 

a problem before.  He was also well acquainted with 

Gatw�ck A�rport, hav�ng operated �nto and out of the 

aerodrome s�nce �978.  Follow�ng the �nc�dent, he 

rece�ved further a�rcraft tra�n�ng �n the s�mulator.  In�t�al 

assessment of h�s crossw�nd techn�que �nd�cated a 

tendency to over-control both rudder and a�leron dur�ng 

touchdown. By the end of the tra�n�ng sess�on he was 

ach�ev�ng smooth and cons�stent land�ngs �n strong 

crossw�nds us�ng the correct techn�que. The commander 

returned to line flying duties, with his first duty under the 

superv�s�on of a tra�n�ng capta�n.

The co-p�lot was also g�ven add�t�onal tra�n�ng �n 

crossw�nd land�ng techn�ques.  After two hours he was 

ach�ev�ng well handled crossw�nd land�ngs �n crossw�nds 

of up to 40 kt, wh�ch �s tw�ce the co-p�lot’s l�m�t.  The 

subject of mak�ng control �nputs dur�ng the other p�lot’s 

land�ng was also d�scussed.

Discussion

G-VLIP landed �n w�nd cond�t�ons that were w�th�n the 

l�m�ts for the a�rcraft type and the crew.  They were also 

s�m�lar to the cond�t�ons exper�enced by the preced�ng 

a�rcraft, wh�ch was the same type, operated by the same 

company and landed w�thout �nc�dent.  

G-VLIP’s p�tch att�tude at touchdown was lower 

than the 4º - 5º nose up att�tude recommended �n the 

B747‑400 FCTM.  However, information from the 

FCTM also �nd�cated that the respect�ve p�tch and roll 

att�tudes at land�ng (6.7º r�ght bank and �º nose down) 

had not exceeded the ground contact envelope of the 

nacelles.  Instead, at a p�tch att�tude of �º nose down, 

the bank angle requ�red to contact both the �nboard 

and outboard nacelles was approx�mately 7.8º.  The 

a�rcraft manufacturer adv�sed that the FCTM ground 

contact envelope represented a r�g�d w�ng rotated about 

the w�ng gear outs�de tyre, w�th the land�ng gear struts 

compressed.  

The manufacturer was prov�ded w�th the FDR data 

and performed a dynam�c load analys�s.  Results 

�nd�cated that the s�nk rate at touchdown had been about 

6 ft/sec.  This would result in the wing flexing downwards 

between �º and �.5º, about two seconds after touchdown 

on the ma�n gear.  At a p�tch att�tude of �º nose-down, 

the nacelle ground contact bank angle would have 

been reduced from about 7.8º to between 6.3º and 

6.8º two seconds after touchdown.  The recorded bank 

angle of 6.7º had occurred about two seconds after 

touchdown. 

Dur�ng the land�ng, the control wheel and roll att�tude 

were seen to be out of phase w�th each other.  Th�s was 

espec�ally ev�dent after the touchdown.  In a class�c 

P�lot Induced Osc�llat�on (PIO), p�lot commands are 

the only factors that influence the motion response of 

the aircraft.  However, when other forces act on the 

a�rcraft, such as turbulence and ground contact, �t 

becomes harder to determ�ne whether the a�rcraft �s 

responding to pilot commands or external influences.

The a�rcraft manufacturer was asked for an op�n�on 

regard�ng the nacelle ground contact be�ng as a result 

of PIO.  Analys�s of the data �nd�cated that there had 

been a d�rect cross-w�nd of approx�mately 20 kt, 

w�th w�nd var�at�ons of +/- 5 kt.  The touchdown 

was firm at 1.43 g and the aircraft landed left gear 

first, which would have resulted in reactive forces 

that substantially influenced the aeroplane’s motion 

at touchdown.  The manufacturer’s conclus�on was 
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that, although the control wheel and roll att�tude 

was out of phase after touchdown, th�s was not the 

only factor affect�ng the a�rcraft’s mot�on.  Based on 

the FDR data, a combination of a firm touchdown, 

var�able crossw�nd cond�t�ons, ground �nteract�ons at 

touchdown and control wheel �nputs all contr�buted to 

the ground contact of the nacelles.

The refresher tra�n�ng that the crew rece�ved follow�ng 

the incident identified that the commander had a 

tendency to over‑control during the final phase of a 

land�ng �n crossw�nd cond�t�ons.  Th�s observat�on 

appears to be reflected in the control inputs recorded 

by the FDR dur�ng G-VLIP’s land�ng.  By the end of 

th�s tra�n�ng, the commander was ach�ev�ng smooth 

and cons�stent land�ngs �n strong crossw�nds us�ng the 

correct techn�que. Th�s addressed three of the factors 

deemed to have been relevent �n th�s �nc�dent,namely 

the control wheel inputs, the firmness of the landing 

and, consequently, the ground �nteract�ons at 

touchdown.

The co-p�lot recalled that h�s �nst�nct�ve roll control 

�nput was made as the a�rcraft was roll�ng left after �t had 

reached 6.7° of roll to the r�ght, follow�ng touchdown.  

Th�s co�nc�ded w�th the largest degree of a�rcraft roll 

to the left recorded dur�ng the land�ng.  Consequently 

his additional input on the flying controls was probably 

made after the two eng�ne nacelles on the r�ght w�ng 

had made contact w�th the ground.

Significance of Manning Level and Working 
Conditions

Use of one �nd�v�dual work�ng alone on one a�rcraft �n 

the cond�t�ons of the day would have been demand�ng.  

Although many operators regard such mann�ng as 

sufficient to carry out the transit check on the type in 

as l�ttle as one hour, th�s �s only real�st�c when weather 

conditions are benign, no faults are identified, no 
rectifications are required and the engineer has no other 
respons�b�l�t�es.  Mann�ng of safety-cr�t�cal funct�ons 
must, however, take account of adverse c�rcumstances 
such as those be�ng exper�enced on th�s occas�on.

The Engineer working on G‑VLIP identified the need 
for a wheel change and was requ�red to jack the a�rcraft 
and change a wheel after locat�ng both replacement 
wheel and jack.  He was also required to carry out a 
special service to each of the lavatories on board.  He 
was ult�mately respons�ble for the other a�rcraft, wh�le 
handl�ng �nterrupt�ons from loaders who were unable 
to open the fre�ght hold doors of G-VLIP.  G�ven the 
adverse weather cond�t�ons, �t could be argued that 
the workload, �nclud�ng the normal range of checks, 
was excess�ve �n the preva�l�ng cond�t�ons, espec�ally 
g�ven the per�od of just less than 4 hours ava�lable for 
�ts complet�on.  Th�s pressure �s cons�dered to have had 
a detrimental influence on his ability to identify the fact 
that the a�rcraft was damaged.

The EASA requ�rements place a respons�b�l�ty on the 
nat�onal regulator (�n th�s case the UK CAA as the UK’s 
nom�nated Competent Author�ty) to aud�t the funct�ons 
of JAR �45 ma�ntenance compan�es on a two year 
bas�s.  The aud�t �ncludes an assessment of the approved 
organ�sat�on’s procedures for establ�sh�ng the appropr�ate 
sk�ll and exper�ence levels and the manpower resource 
ava�lab�l�ty to cover the�r forecast ma�ntenance act�v�t�es.  
Th�s can be done as a s�ngle aud�t at two yearly �ntervals, 
or may be carr�ed out as a roll�ng aud�t ensur�ng that each 
aspect of the funct�on �s rev�ewed at �ntervals of no more 
that two years.  Th�s �s not a stra�ghtforward task.  The 
dramatically fluctuating workload at some line stations 
can d�sgu�se the prec�se manpower needed at peak t�mes.  
In the case of th�s operator at th�s base, �t appears that a 
substant�ally �ncreased workload was contracted to be 
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carr�ed out on behalf of other operators some t�me after 
mann�ng levels were last aud�ted.

Th�s part�cular turn round brought a number of factors 
together wh�ch made �t more demand�ng than usual, 
not least the env�ronmental factors under wh�ch the 
eng�neers had to work.  It �s known that damaged 
unders�des of nacelles have gone unnot�ced dur�ng turn 
rounds of large turbofan a�rcraft �n the past and �t �s 
poss�ble that even under more favourable cond�t�ons 
th�s damage may have been m�ssed.  Nonetheless, the 
nature of workload and c�rcumstances made m�ss�ng 
this damage more likely.  The absence of any flight 
crew comments, e�ther verbally or as a techn�cal log 
entry, decreased the l�kel�hood of the damage be�ng 
detected.

Operator’s Response

The operator had or�g�nally planned to rev�ew the 
mann�ng �mpl�cat�ons follow�ng the new contract 
customers at the Gatw�ck base, �n Apr�l 2007.  As a 
result of the �nc�dent, the rev�ew was brought forward 
and a dec�s�on taken to �ncrease total staff and reduce 
the proport�on of contracted staff (perce�ved to be more 
l�kely to leave at short not�ce than permanent staff).  The 
operator also planned to re-al�gn sh�ft patterns to g�ve a 
greater overlap of mann�ng �n the early morn�ng per�od 
when scheduled workload �s at �ts h�ghest.


