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INCIDENT

Aircraft Type and Registration:  Boe�ng 767-383, G-VKNI

No & Type of Engines:  2 Pratt & Wh�tney PW4060 turbofan eng�nes

Year of Manufacture:  �989 

Date & Time (UTC):  28 September 2006 at �854 hrs

Location:  Royal A�r Force Br�ze Norton, Oxfordsh�re

Type of Flight:  Publ�c Transport 

Persons on Board:  Crew - �2 Passengers - �36

Injuries:  Crew - None Passengers - None

Nature of Damage:  Abras�on damage to ta�lsk�d

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

Commander’s Age:  42 years

Commander’s Flying Experience:  8,700 hours (of wh�ch 2,300 were on type)
 Last 90 days - 2�0 hours
 Last 28 days -   70 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the 
commander, operator’s reports, and flight data analysis 
by Boe�ng

Synopsis

Immed�ately after touchdown, the a�rcraft p�tched 

nose-up and the ta�lsk�d came �nto contact w�th the 

runway, causing light abrasion damage.  Recorded flight 

data showed that the p�tch-up was probably caused by 

an ‘up-elevator’ control �nput by the handl�ng p�lot when 

the a�rcraft ‘sk�pped’ on land�ng.  It may also have been 

aggravated by the s�multaneous manual deployment of 

speed brakes by the non-handl�ng p�lot.  The a�rcraft had 

touched down at less than the recommended speed, wh�ch 

resulted �n an �ncreased p�tch att�tude and therefore a 

reduced tail clearance margin.  Additionally, a significant 

mass of baggage had been loaded �n the rearmost hold, 

wh�ch the crew had not accounted for �n the�r we�ght and 

balance calculat�ons.  Although centre of grav�ty l�m�ts 
were not exceeded, th�s served to make the a�rcraft more 
sens�t�ve �n p�tch.

History of the flight

The aircraft was being flown under charter to the UK 
M�n�stry of Defence (MoD) and was land�ng at RAF 
Br�ze Norton when the �nc�dent occurred.  The a�rcraft’s 
crew had travelled by road from Gatw�ck A�rport to RAF 
Br�ze Norton the prev�ous day, report�ng on the day of 
the �nc�dent at �030 hrs.  They were scheduled to operate 
a return flight to Zagreb, in the Republic of Croatia, and 
then to fly the aircraft empty to Gatwick.  
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Among the Acceptable Deferred Defects (ADDs) 

entered �n the a�rcraft techn�cal log was one concern�ng 

the automat�c speed brake system (used to deploy the 

w�ng spo�ler panels after land�ng).  Accord�ng to the log 

entry, the system was inoperative pending rectification. 

Although manual operat�on of the speed brakes was 

unaffected.  The control lever on the flight deck was 

labelled “INOP”. This was the only item of significance 

regarding the outbound flight to Zagreb.

The aircraft was subject to a longer than usual turn-round 

at Zagreb due to baggage handl�ng problems.  A Load�ng 

Instruct�on Report (LIR) was comp�led and passed to the 

flight crew.  The co-pilot used the LIR to complete a 

load sheet, wh�ch was then counters�gned by the a�rcraft 

commander.  The a�rcraft departed Zagreb at �640 hrs 

w�th �36 passengers on board (max�mum capac�ty 325), 

and w�th the co-p�lot as the handl�ng p�lot.

The co-p�lot later reported that, as the a�rcraft reached 

VR dur�ng the takeoff run, �t began to p�tch up w�thout 

any control column movement.  The a�rcraft rotated 

to about e�ght degrees of p�tch, after wh�ch control 

inputs were required to continue pitching to the target 

attitude.  No excessive control inputs were required, 

and the commander was unaware that the co-p�lot 

had exper�enced anyth�ng unusual w�th the rotat�on 

manoeuvre.  The co-p�lot reported that he ra�sed the 

�ssue w�th the commander later �n the cl�mb but the 

commander d�d not pursue the matter.  The commander 

reported that he d�d not recall the matter be�ng ra�sed. 

During the co-pilot’s approach and landing briefing the 

crew discussed the requirement for manual deployment 

of the speed brakes after land�ng.  The weather for the 

approach was fine, with a reported visibility greater 

than �0 km and a surface w�nd from 200º(M) at 5 kt.  

The a�rcraft was vectored for an ILS approach to 

Runway 26, and the autop�lot and autothrottle were 
d�sconnected at about �,000 ft aal dur�ng the approach.  
At a late stage of the approach, the commander alerted 
the co-p�lot to the fact that the a�rspeed was sl�ghtly 
low and the co-p�lot appl�ed eng�ne power to correct 
the s�tuat�on.  The a�rcraft then dev�ated sl�ghtly above 
the gl�de slope, and the co-p�lot made a control �nput to 
correct th�s.  The resultant �ncreased descent rate had 
been arrested by a he�ght est�mated to be 20 ft above the 
runway and, following the flare, an apparently normal 
ma�n-gear touchdown was ach�eved.

The co-p�lot selected reverse thrust at touchdown and 
the commander manually deployed the speed brakes.  
The co-p�lot recalled that, as he relaxed the rearwards 
pressure on the control column �n order to lower the nose 
gear to the runway, the a�rcraft unexpectedly p�tched up.  
Both p�lots pushed forwards on the�r control columns, 
and the co-p�lot delayed further appl�cat�on of reverse 
thrust.  A significant amount of forward control column 
movement was required to stop the pitch up and to 
return the aircraft to a normal attitude.   Subsequent 
nose gear touchdown and the rema�nder of the land�ng 
roll were normal.  

Once the a�rcraft was parked, a normal unload�ng 
sequence was begun before the crew intervened.  This 
prevented an accurate assessment of the mass d�str�but�on 
�n the a�rcraft’s holds, for compar�son aga�nst the LIR.  
An a�rcraft �nspect�on revealed that a ta�l str�ke had 
occurred, but that damage was light and confined to the 
ta�lsk�d fr�ct�on pad; there had been no compress�on of the 
ta�lsk�d.  It was also later establ�shed that the automat�c 
speed brake system had actually been rectified two days 
before the flight, and was thus serviceable.  Although an 
entry to th�s effect had been made �n the techn�cal log 
on a prev�ous sector record page, the ADD page �tself 
had not been amended, nor had the “INOP” placard 
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been removed from the control lever.  The a�rcraft was 
subsequently flown empty by the same crew to London 
Gatw�ck w�thout further �nc�dent.

Loading and performance information 

The load�ng operat�on at Zagreb was undertaken by the 
operator’s local handl�ng agents, and m�l�tary personnel 
ass�sted w�th manual tasks.  There were certa�n ground 
handling aspects of such MoD charter flights that were 
unusual, so a company representat�ve from the operator’s 
A�rport Serv�ces department travelled on the a�rcraft and 
oversaw the turn-round process.  

As the operator kept no stock of baggage conta�ners 
at Zagreb, baggage had first to be unloaded from the 
containers off the inbound flight before they could be 
loaded with baggage for the return flight.  It was agreed 
with the flight crew that the same container positions 
would be used for the return as were used on the outbound 
flight.  However, on this occasion a greater volume of 
baggage necess�tated that 2,339 kg of loose bags be 
loaded into the bulk hold (hold five) at the rear of the 
aircraft.  The load figures were passed to the company 
representat�ve, who then completed the LIR and gave �t 
to the flight crew.  The LIR accurately reflected the load 
d�str�but�on, �nclud�ng the bags �n the bulk hold.

When the co-p�lot comp�led the load sheet, he d�d 
not not�ce the bags recorded on the LIR as be�ng �n 
the bulk hold, so they were not reflected on the load 
sheet.  Nor was the error not�ced by the commander, 
who counters�gned the load sheet.  The a�rcraft takeoff 
mass as stated on the load sheet was �29,868 kg, and 
the Centre of Grav�ty (CG) was calculated at 26% Mean 
Aerodynam�c Chord (MAC).  Th�s represents a l�ghtly 
loaded a�rcraft at a sl�ghtly aft CG.  Us�ng th�s �nformat�on 
the crew determ�ned a stab�l�ser tr�m pos�t�on of 2.0 un�ts 
and takeoff speeds of:  VR �39 kt, V2 �45 kt.  W�th the 

add�t�onal 2,339 kg �n the bulk hold, the takeoff mass 
was actually �32,207 kg and the CG was further aft, 
at 30.5% MAC.  The aft CG l�m�t at the actual takeoff 
mass was at 33.3% MAC.  The stab�l�ser tr�m sett�ng 
for the actual takeoff mass and CG would have been 
approx�mately �.3 un�ts, and the takeoff speeds would 
have been �ncreased by between � and 2 kt.  G-VKNI 
was re-we�ghed on 23 May 2007, and no change of any 
significance was found to the mass or indices used by the 
crew at the t�me of the �nc�dent.

The landing data card, completed by the crew in-flight, 
showed a landing mass of 119,500 kg.  The flaps 30 Vref 

speed for th�s mass was �3� kt, wh�ch the crew obta�ned 
from the Fl�ght Management Computer (FMC).  The 
actual land�ng mass was approx�mately �2�,839 kg.  The 
Vref speed for �2�,800 kg (the FMC d�splayed masses to 
the nearest �00 kg) would have been �32 kt.  

Recorded information

Boe�ng’s A�r Safety Invest�gat�on Department conducted 
an analys�s of the Fl�ght Data Recorder (FDR) data for 
both the takeoff and land�ng events.  However, several 
parameters were not val�d dur�ng the per�od of the takeoff 
and �n�t�al cl�mb.  These parameters �ncluded the EPR 
and speeds for both eng�nes, both elevator pos�t�ons, and 
the stab�l�zer pos�t�on. The stab�l�zer pos�t�on rema�ned 
invalid throughout the flight, while the elevator and 
eng�ne data returned to normal after the �n�t�al cl�mb 
per�od.  The nature of the data anomal�es suggested a 
ma�ntenance �ssue ex�sted, wh�ch the a�rcraft operator 
has been made aware of.  The a�rspeed, groundspeed 
and vane angle data confirmed that the atmospheric 
cond�t�ons were relat�vely calm dur�ng the land�ng event.   
A simplified presentation of the relevant fight data is at 
F�gure �.
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Figure 1

Relevant flight data (simplified)
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Takeoff event

The recorded data showed an �ncremental nose-up 

control column �nput of 2.5º to 3º at �35 kt, wh�ch 

�n�t�ated a�rcraft rotat�on.   Th�s was compared w�th 

Boeing flight test data.  It showed that 5º-6º of column 

movement was required at maximum takeoff thrust with 

the recommended stab�l�zer pos�t�on set, at a s�m�lar 

mass and w�th the further-aft centre of grav�ty locat�on 

of the �nc�dent a�rcraft.  In order to val�date the control 

column data, the column-elevator relat�onsh�p �mpl�ed 

by the recorded data for the subsequent landing was 

checked aga�nst values obta�ned �n the s�mulator. Th�s 

compar�son showed that the column-elevator gear�ng 

was as expected. 

Landing event

The data showed that the approach was stab�l�zed as 

the a�rcraft descended through 700 ft rad�o alt�tude, and 

confirmed the crew’s report that the aircraft began to 

dev�ate above the gl�deslope shortly before land�ng.  At 

40 ft rad�o alt�tude, a nose-up control �nput was made, to 

check the descent rate and subsequently flare the aircraft.  

A nose-down elevator �nput followed, wh�ch �ncreased 

the descent rate. In�t�al touchdown occurred at 6.4º p�tch 

att�tude and at �26 kt (Vref30-5).  The descent rate was 

approx�mately 80 feet per m�nute, or �.3 feet per second, 

w�th a load factor of �.3g.   

At touchdown, the ma�n gear unt�lted (produc�ng an 

‘on ground’ s�gnal) then t�lted aga�n, suggest�ng that the 

a�rcraft unloaded or ‘sk�pped’ before touch�ng down aga�n 

w�th a max�mum recorded vert�cal accelerat�on of �.55 g.  

An �ncremental 9º nose-up elevator command commenced 

w�th speed brake deployment, shortly before the ma�n 

gear tilted again. There was a significant pitch-up after 

the second touchdown, wh�ch led to the p�tch att�tude 

�ncreas�ng from the touchdown att�tude of 6.4º to 9.5º �n 

1.5 seconds.  The flight crew responded to this pitch-up 
w�th an �ncremental nose-down elevator �nput of 26º (from 
�6º nose up to �0º nose down). 

Handling information

The Boe�ng Fl�ght Crew Tra�n�ng Manual (FCTM) for 
the B767-300 gives guidance and advice to flight crews 
regarding landing techniques.  It recommends that the 
a�rcraft touchdown at no less than Vref speed, produc�ng 
�n th�s case a p�tch att�tude of about 5.5º.  Touchdown at 
a speed of Vref-5 �ncreases the touchdown p�tch att�tude, 
effect�vely reduc�ng the ta�lsk�d clearance marg�n.  
Ta�lsk�d contact w�ll occur at a p�tch att�tude of 7.9º w�th 
the ma�n gear oleos compressed, and at 9.6º w�th the oleos 
extended. Ta�lsk�d contact dur�ng land�ng �s therefore 
poss�ble between these two values. Accord�ng to the 
FCTM, touchdown �n th�s �nstance would theoret�cally 
have occurred at a p�tch att�tude of 6.9º.  

Some nose-up p�tch�ng moment �s normal w�th speed 
brake deployment on land�ng and �s caused by the 
result�ng movement of the centre of l�ft.  However, 
Boe�ng cons�ders that th�s moment �s negl�g�ble (w�th both 
manual and automat�c deployment), prov�ded that correct 
a�rspeeds and p�tch att�tudes are used, and that add�t�onal 
factors do not contr�bute to p�tch-up.  However, the 
p�tch�ng moment �ncreases �f touchdown �s made at speeds 
less than Vref w�th assoc�ated h�gher p�tch att�tudes.  

When automat�c speed brake deployment �s used, some 
spo�ler panels are delayed by �.25 seconds, wh�ch 
reduces the �n�t�al p�tch-up moment.  If speed brakes 
are deployed manually, and �f the rate of deployment 
�s rap�d, there may be reduced or zero delay �n spo�ler 
panel deployment. However, rev�ews of land�ng ta�l 
str�ke events by Boe�ng have �nd�cated that manual 
speed brake deployment was not a factor �n any of the 
cases stud�ed.
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Discussion

Although the load�ng operat�on �n Zagreb was protracted, 
�t was completed �n accordance w�th the operator’s 
�nstruct�ons and the LIR was accurate, as far as could be 
ascerta�ned.  The co-p�lot’s error �n comp�l�ng the load 
sheet (and the l�kely reason why the commander d�d not 
detect �t) probably occurred because of an expectat�on of 
how the aircraft would be loaded.  The flight crew was 
asked about the loading configuration, and had indicated 
that the same conta�ner pos�t�ons should be used for the 
return as were used on the outbound flight.  Thus, with 
a relat�vely small passenger load, the crew would not 
have ant�c�pated a need for the bulk hold to be loaded.  
As the bulk hold was not commonly used dur�ng rout�ne 
operat�ons, �t may have been prudent for the company’s 
A�rport Serv�ces representat�ve to br�ng �ts use to the 
flight crew’s attention.

Takeoff speed errors (wh�ch resulted from the load sheet 
error) were small, and fell w�th�n the natural tolerances 
exper�enced dur�ng l�ne operat�ons.  The effect of the 
error on aircraft trim was more significant, as it resulted 
�n the stab�l�zer tr�m be�ng m�s-set for takeoff, although 
the CG l�m�tat�ons were not exceeded.  The co-p�lot’s 
recollect�on was that the a�rcraft started rotat�on w�thout 
control input, but data analysis confirmed that a control 
input had been made which was sufficient, given the 
loading configuration and mis-set stabilizer trim, to initiate 
rotat�on, albe�t at some 5 kt below VR.    Add�t�onally, the 
more aft CG would have resulted �n l�ghter than normal 
control forces to �n�t�ate rotat�on.  The lack of val�d 
recorded eng�ne and stab�l�zer pos�t�on data dur�ng the 
takeoff made it difficult to draw further conclusions.   

There �s a d�screpancy �n the crew’s reports concern�ng 
whether the a�rcraft’s behav�our dur�ng takeoff was 
discussed later in the flight.  The principles of good Crew 

Resource Management require that other crew members 
be made aware of any unusual handl�ng character�st�c 
as soon as poss�ble.  If the matter had been ra�sed, �t 
would be expected that the load�ng paperwork would 
have been reviewed during the flight, which should have 
revealed the load sheet error.  If, as the co-p�lot reports, 
the commander chose not to �nvest�gate h�s comments, 
there should have been noth�ng to prevent the co-p�lot 
from rev�ew�ng the paperwork �ndependently.

As w�th the takeoff speeds, the land�ng Vref speed error 
was small and should not have been significant during 
a normal land�ng.  However, �n th�s case �t d�d serve to 
�ncrease the p�tch att�tude, albe�t by a small amount.  If 
the a�rcraft had touched down at Vref speed, the p�tch 
att�tude would have been about 5.5º.  When the extra 
mass �n the bulk hold �s cons�dered, the touchdown 
speed was actually Vref-6.  The reduced touchdown speed 
lead to an �ncreased p�tch att�tude and thus a reduced ta�l 
sk�d clearance marg�n.  The nose-up elevator command 
may have been a react�on to the lack of l�ft result�ng 
from speed brake deployment, wh�ch would have been 
ev�dent dur�ng the land�ng ‘sk�p’. Alternat�vely, �t may 
have been �n ant�c�pat�on of an expected �nput to prevent 
the nose-gear making too firm a contact with the runway; 
some aft control column pressure is normally required 
dur�ng land�ng as the a�rcraft ‘de-rotates’. 

As the p�tch att�tude �ncreased after land�ng, the a�rcraft 
quickly entered the pitch band at which a tail strike was 
poss�ble, almost reach�ng the upper l�m�t at wh�ch a 
ta�l str�ke would occur even w�th the ma�n gear oleos 
fully extended.  It �s probable that the nose-up elevator 
command, comb�ned w�th the speed brake deployment 
and aft CG, produced the significant pitch-up after the 
second gear t�lt, wh�ch resulted �n ta�lsk�d contact.


