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INCIDENT

Aircraft Type and Registration:  A�rbus A320-232, HA-LPB

No & Type of Engines:  2 IAE V2527E-A5 Turbofan eng�nes

Year of Manufacture:  200�

Date & Time (UTC):  � October 2006 at �947 hrs

Location:  London (Luton) A�rport

Type of Flight:  Publ�c Transport (Passenger)

Persons on Board:  Crew - 6 Passengers - �59

Injuries:  Crew - None Passengers - None

Nature of Damage:  Abras�on marks on lower fuselage sk�n and on two 
adjacent frames

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

Commander’s Age:  40 years

Commander’s Flying Experience:  5,458 hours (of wh�ch 3,0�2 were on type)
 Last 90 days - 25� hours
 Last 28 days -   57 hours

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

Synopsis

The crew were carrying out a manually flown ILS 
approach without the use of flight directors or autothrust.  
At 530 ft agl the a�rcraft was well above the normal 
3º gl�deslope.  The gl�deslope was not rega�ned unt�l 
shortly before land�ng, and by then the speed was below 
approach speed (VAPP) and the descent rate was h�gh.  
During the flare, full back sidestick was applied and 
the a�rcraft bounced after touch�ng down �n a h�gh p�tch 
att�tude; the second touchdown was also �n a h�gh p�tch 
attitude.  Post flight inspection confirmed that the aircraft 
ta�l had struck the ground on land�ng.

The commander reported the ta�lstr�ke to her company 
but d�d not adv�se ATC of the �nc�dent and other a�rcraft 
movements took place before the next regular runway 

�nspect�on.  There was no debr�s depos�ted on the runway 
as a result of the ta�lstr�ke.

History of the flight

The crew were operating a flight from Warsaw Airport 
to London (Luton) A�rport w�th the commander as the 
handl�ng p�lot.  Both crew members had prev�ously 
operated �nto Luton A�rport.

In accordance w�th normal company procedures, the 
first officer completed an external check of the aircraft 
wh�le the commander completed the cockp�t checks; the 
off-go�ng crew met the commander and reported that 
the a�rcraft was fully serv�ceable.  Eng�nes start and 
after-start checks were uneventful and the commander 
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tax�ed HA-LPB to Runway 29.  Because of the weather 

cond�t�ons, wh�ch �ncluded local ra�n and thunderstorms 

�n the area, the commander used TOGA power for the 

takeoff at �74� hrs; the rotat�on appeared normal to both 

crew members.

The cru�se towards the dest�nat�on was uneventful, and 

prior to descent the commander briefed the first officer for 

the approach and land�ng at Luton.  ATIS �nformat�on ‘G’ 

was �n effect from �920 hrs and �ncluded the follow�ng 

�nformat�on:  Runway 26 was �n use w�th a surface w�nd 

of 2�0º/ �6 kt, v�s�b�l�ty was greater than �0 km, cloud 

was FEW at 800 ft and SCT at 2,�00 ft, a�r temperature 

was �4ºC w�th a dew po�nt of ��ºC, and the QNH was 

�000 mb.  ATIS �nformat�on ‘H’ �ssued at �950 hrs was 

�dent�cal.  As the commander was due for a s�mulator 

check �n the near future and the weather was reasonable, 

she decided to fly the approach manually and briefed 

the first officer that she would not use flight directors, 

autop�lot or autothrust.  

On arr�val �n the London area, HA-LPB was held �n the 

hold at ‘Abbot’ for approx�mately �5 m�nutes before 

ATC began radar vector�ng the a�rcraft for the approach 

to Runway 26.  The commander d�sconnected the 

autothrust at around 3,000 ft amsl.  Then, as the a�rcraft 

turned onto final approach and with the airport and 

runway clearly �n s�ght, the commander d�sconnected the 

autopilot and flight directors.  She used ‘Managed’ speed 

and selected TRK/FPA (Track/ Fl�ght Path Angle) on the 

PFDs (Pr�mary Fl�ght D�splays).  Her pr�mary reference 

for the approach was the runway PAPIs but she also had 

ILS d�splayed.

As the a�rcraft descended through �,000 ft agl, both crew 

members noted that the w�nd was approx�mately 40 kt 

from the south-west and that there was some turbulence.  

By 750 ft agl, the aircraft was fully configured for 

landing with full flap and medium autobrake selected.  
Around 500 ft, the commander became aware that the 
a�rcraft was above the requ�red gl�de path; the PAPIs 
were show�ng four ‘wh�tes’� and the first officer called 
that they were h�gh.  The commander retarded the thrust 
levers and appl�ed forward s�dest�ck and cons�dered that 
she re-establ�shed on the gl�de path.  She cons�dered that 
the approach was then stable at about VAPP (�40 kt for 
th�s approach).  

As the automat�c he�ght calls act�vated at 50 ft agl, the 
commander began to retard the thrust levers and to flare 
the a�rcraft.  However, she was then aware that the he�ght 
calls were becom�ng more frequent than normal and 
applied more aft sidestick.  Touchdown was firm and the 
a�rcraft bounced sl�ghtly.  Her recollect�on was that she 
held the s�dest�ck pos�t�on steady and the a�rcraft touched 
down aga�n w�th�n about two seconds.  The autobrake 
system appl�ed the wheelbrakes almost �mmed�ately 
and reverse thrust was used on the land�ng roll.  Dur�ng 
the subsequent tax� to the allocated stand, the a�rcraft 
mon�tor�ng system act�vated w�th an exceedance report.  
Fuel on land�ng was 3,�20 kg.  

On turnaround, the commander d�scovered a scrape on the 
unders�de of the fuselage and brought �t to the attent�on 
of a company eng�neer who was on board the a�rcraft.  
He confirmed that the aircraft needed to be checked and, 
�n accordance w�th the company Operat�ons Manual, the 
commander contacted the company operat�ons centre to 
report the event.  However, she om�tted to contact ATC to 
adv�se them of the ta�lstr�ke.  The �nc�dent was reported 
by the company to the AAIB the follow�ng morn�ng and 
ATC d�d not become aware of �t unt�l the AAIB requested 
the rad�o record�ngs of the event.  

Footnote

�  Four ‘wh�tes’ �nd�cated that the a�rcraft was above a 3º35’ 
gl�deslope.
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Recorded information

The aircraft was fitted with a solid-state 25-hour Flight 
Data Recorder (FDR) and a sol�d-state two-hour Cockp�t 
Vo�ce Recorder (CVR).  Both recorders were downloaded 
at the AAIB; data and aud�o record�ngs were recovered 
for the �nc�dent land�ng and were t�me-al�gned for 
analys�s. 

Additionally, the aircraft was fitted with a Data 
Management Un�t (DMU).  It was the DMU wh�ch 
generated the exceedance report wh�ch �nd�cated that the 
vert�cal load factor on land�ng was 2.29g and the rate of 
descent on touchdown was 672 ft/m�n.

A t�me h�story of the relevant parameters dur�ng the 
�nc�dent �s shown at F�gure �.  The data presented starts 
w�th the a�rcraft at �,300 ft amsl, w�th both autothrust 
and autop�lot d�sconnected (at 6,000 ft and 4,300 ft 
amsl respect�vely), on the ILS approach to Runway 26 
with the commander flying.  At this point the aircraft’s 
descent rate was approx�mately 750 ft/m�n, the a�rspeed 
was reduc�ng through �60 kt, the p�tch att�tude was 
just above 2º, and the flaps were at 20º.  Throughout 
the approach the a�rcraft rema�ned w�th�n � dot of the 
local�ser; p�tch att�tude predom�nantly var�ed between -
�º (nose down) and +5º (nose up).

As the a�rcraft descended through �,200 ft amsl, the 
descent rate slowed and the a�rcraft started to dev�ate 
above the gl�deslope.  At �,�00 ft a small amount of 
thrust2 was applied just as the flaps extended to 40º.  At 
th�s po�nt the descent rate had slowed to 270 ft/m�n and 
the a�rspeed was �50 kt.

Footnote

2  For clar�ty, only the EPR for the left-hand eng�ne �s shown but 
�s representat�ve of the r�ght-hand eng�ne.  S�m�larly, only the thrust 
lever angle (TLA) for the r�ght-hand eng�ne �s shown.

As the a�rcraft passed through � dot above the gl�deslope, 
the first officer called “GLIDE”.  The commander then 
momentar�ly reduced the p�tch att�tude before return�ng 
to a p�tch of 2.3º nose up.  The a�rcraft’s descent rate 
began to �ncrease but gl�deslope dev�at�on cont�nued to 
increase; at 2 dots above the glideslope the first officer 
called “GLIDE GLIDE”.  The thrust levers were then 
pulled back to the flight-idle position (-2.5º TLA) and 
the commander aga�n momentar�ly reduced the p�tch 
att�tude.  However, the a�rcraft cont�nued to dev�ate 
further above the gl�deslope reach�ng 3.� dots3 at 530 ft 
agl (calculated to be between �30 ft and �44 ft above 
the 3º gl�deslope) before stab�l�s�ng back at 2 dots above 
as p�tch att�tude was aga�n reduced and the descent rate 
�ncreased to 900 ft/m�n.  

At 400 ft agl, the commander started to p�tch the 
a�rcraft’s nose up wh�le apply�ng small amounts of 
thrust (�0º TLA g�v�ng �.05 EPR), allow�ng the a�rspeed 
to slow to �40 kt (the calculated approach speed VAPP) 
wh�le st�ll ma�nta�n�ng the 900 ft/m�n descent rate.  
The thrust levers were pulled back to +2.5º TLA as the 
aircraft passed through 300 ft agl and just as the first 
officer advised against using any further thrust.  At 150 ft 
agl the a�rspeed started to reduce, gradually decay�ng to 
�30 kt at 50 ft agl.  

The commander commenced the flare at 50 ft just as 
the first officer shouted “PULL”.  The commander then 
rap�dly appl�ed and held full aft s�dest�ck (-�6º) w�th the 
aircraft at 30 ft agl and coincident with the first officer 
shout�ng “PULL PULL PULL PULL”.  The descent rate 
from 75 ft agl to touchdown averaged 975 ft/m�n.  One 
second before touchdown, at �� ft agl, the a�rcraft passed 
through the gl�deslope from above.

Footnote

3   The a�rcraft �nstruments d�splay a max�mum of 2 dots dev�at�on 
from the glideslope: each dot reflects an angular deviation of 0.36º 
from the gl�deslope.
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Figure 1

Sal�ent FDR Parameters
(Acc�dent to HA-LPB on � October 2006)  
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The a�rcraft touched down w�th +2º of roll att�tude (r�ght 
main landing gear first) with a vertical load factor of 
+2.3g and at an �nd�cated a�rspeed of �25 kt.  The a�rcraft 
reached a max�mum p�tch att�tude of �2.3º nose-up.  
The spo�lers deployed just as the a�rcraft bounced4, and 
the p�tch att�tude started to reduce.  The commander 
then made a nose-down s�dest�ck �nput (+4.6º then 
+2.7º) before aga�n apply�ng full aft s�dest�ck, and just 
as the first officer applied -7º aft sidestick.  As neither 
of the pr�or�ty takeover pushbuttons were pressed, 
the s�dest�ck �nputs from both crew would have been 
add�t�ve �n effect.

The a�rcraft then touched down for a second t�me w�th 
a vert�cal load factor of +2.3g and a p�tch att�tude of 
�2º nose up.  The nose was then gently lowered and 
the a�rcraft was slowed to a tax� speed.  No w�ndshear 
warn�ngs were recorded dur�ng the approach and 
land�ng.

Engineering information

The damage to the a�rcraft (manufacturer’s ser�al number 
�635) cons�sted of abras�on marks approx�mately 
70 �nches long on the lower fuselage sk�n �n the area 
of frames 65 to 68.  At frames 65 and 66, the sk�n had 
worn away and there were l�ght abras�on marks on both 
frames.  There was no other damage to the a�rcraft 
structure.  The damage �nd�cated that there had been 
a br�ef, relat�vely l�ght contact between the rear of the 
a�rcraft and the surface of the runway.  Marks on the 
runway �nd�cated a s�ngle ground contact w�th�n the 
normal touchdown zone.

Subsequent eng�neer�ng checks revealed no further 
damage to the a�rcraft.

Footnote

4   The bounce was insufficient to cause a change in state of either 
of the two ma�n land�ng gear squat sw�tches.

Operational information

Runway inspections

ATC were not �nformed of the �nc�dent and the runway 
was not �nspected unt�l the next rout�ne �nspect�on.  Th�s 
was 44 m�nutes after the event dur�ng wh�ch 25 a�rcraft 
movements had taken place.  Invest�gat�on subsequently 
confirmed that no debris from HA-LPB had been 
depos�ted on the runway.

Approach lighting

The PAPIs had last been flight-checked on 10 July 2006, 
when they were shown to be al�gned w�th the ILS 
gl�deslope.  Add�t�onally, the rout�ne ground checks of 
the PAPI l�ght angles showed that they were accurate on 
29 September and on �0 October 2006.

Manufacturing company information

Informat�on from the manufactur�ng company shows that 
the tailstrike rate for the A320 fleet is 2.7 occurrences 
per million flight cycles; the fleet has accumulated more 
than 19 million flight cycles.  

The latest A�rbus Fl�ght Crew Operat�ng Manual (FCOM) 
Bullet�n g�v�ng adv�ce on avo�d�ng ta�lstr�kes was 806/� 
�ssued �n June 2004.  Th�s states that for an A320 a 
ta�lstr�ke w�ll occur at a p�tch att�tude of �3.5º w�th the 
ma�n land�ng gear oleos fully extended and at a p�tch 
att�tude of ��.7º w�th the oleos fully compressed.  For 
a normal 3º approach, the speed reduces by 8 kt dur�ng 
the flare and the normal pitch attitude at touchdown is 
7.6º, g�v�ng a ground clearance angle of 5.9º.  When the 
approach speed �s decreased by 5 kt, the ground clearance 
angle �s reduced by approx�mately �.3º.

Approx�mately 70% of ta�lstr�kes occur on land�ng.  Some 
are assoc�ated w�th external factors such as turbulence 
and w�nd grad�ent but most are due to dev�at�ons 
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from normal land�ng techn�ques.  The sect�ons of the 
Bullet�n relevant to the �nc�dent �nvolv�ng HA-LPB are 
reproduced below:

‘a) Allowing speed to decrease well below Vapp 
before flare.

Flying at too low speed means a high AOA 
and high pitch attitude, thus reducing ground 
clearance.  When reaching the flare height, the 
pilot will have to significantly increase the pitch 
to reduce the sink rate.  This may lead the pitch to 
go beyond the critical angle.

d) Too high a sink rate, just prior to reaching the 
flare height.

In case of a too high sink rate close to the ground, 
the pilot may attempt to avoid a firm touchdown 
by commanding a high pitch rate.  This action 
will significantly increase the pitch attitude and, 
as the resulting lift increase may be insufficient to 
significantly reduce the sink rate, a firm touchdown 
may occur.  In addition, the high pitch rate may be 
difficult to control after touchdown, particularly 
in case of bounce.

e) Bouncing at touchdown

In case of bouncing at touchdown, the pilot may 
be tempted to increase the pitch attitude so as to 
ensure a smooth second touchdown.  If the bounce 
results from a firm touchdown associated with a 
high pitch rate, it is important to control the pitch 
so that it does not further increase beyond the 
critical pitch angle.

APPROACH AND LANDING TECHNIQUES

A stabilized approach is essential for achieving 
successful landings.  It is imperative that the flare 
height be reached at the appropriate airspeed and 

flight path angle.  A/THR and FPV are effective 

aids to the pilot.

The Vapp should be determined with the wind 

corrections, given in FCOM/QRH, using FMGS 

functions.

As a reminder, when close to the ground, the wind 

intensity tends to decrease and the wind direction 

to turn (directions in degrees decreasing in 

northern latitudes).

Both effects may reduce the headwind component 

close to the ground, and the wind correction to 

Vapp is there to compensate this effect.

When close to the ground, high sink rates should 

be avoided, even in an attempt to maintain a 

close tracking of the glideslope.  Priority should 

be given to attitude and sink rate.  If a normal 

touchdown distance is not possible, a go-around 

should be performed.

If the aircraft has reached the flare height at Vapp 

with a stabilized flight path angle, the normal 

SOP landing technique will lead to repetitive 

touchdown attitude and airspeed.

Assuming an 8-knots speed decrease during flare, 

and a -1º flight path angle at touchdown, the pitch 

attitude will increase by approximately 4.5º.

During flare, the pilot should not concentrate 

on the airspeed, but only on the attitude with 

external clues.  Note:  Airspeed indication during 

flare is influenced by the static error due to the 

ground effect.

The PNF should monitor the pitch attitude on the 

PFD and call “PITCH” whenever the following 

pitch value is reached:  For A320: 10º.
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After touchdown, the pilot must fly the nosewheel 
smoothly, but without delay, on to the runway, 
remaining prepared to counteract any residual 
pitch up effect of the ground spoilers.  Note: 
The main part of the spoilers’ pitch up effect is 
compensated by the flight control laws.

BOUNCING AT TOUCHDOWN

In case of a light bounce, maintain the pitch 
attitude and complete the landing, while keeping 
thrust at idle.

Do not allow the pitch attitude to increase, 
particularly following a firm touchdown with a 
high pitch rate.

In case of a high bounce, maintain the pitch 
attitude and initiate a go-around.’

Dur�ng an �nvest�gat�on �nto a ta�lstr�ke to another 
A�rbus A320, C-GTDK on �6 June 2003, the AAIB 
recommended that: 

‘Airbus should introduce an aural warning to its 
fly-by-wire aircraft types to alert pilots of excessive 
pitch angle or excessive pitch rate during landing.’ 
(Safety Recommendat�on 2004-58)  

On 2 July 2004, A�rbus responded: 

‘We developed, on the A340-500 and A340-600, a 
system giving a visual indication on the PFD and 
an aural warning in case of excessive pitch angle.  
We are now studying the feasibility of extending 
this on all other fly-by-wire aircraft types.’

Follow�ng the �nc�dent �nvolv�ng HA-LPB, A�rbus 
confirmed that: 

‘Pitch limit indicator on PFD and “PITCH 
PITCH” auto-callout devices, that exist on 
A340-500 and A340-600, have been developed 
for all fly-by-wire aircraft.  The maximum pitch 
attitude not to be exceeded will be indicated during 
take-off or landing.  The auto-callout will trigger 
in case of excessive pitch attitude at landing below 
a given altitude.  These improvements require a 
package EIS (Electron�c Instrument System) and 
FAC (Fl�ght Augmentat�on Computer) not yet 
available for in-service aircraft.’

Operating company information

The company Operat�ons Manual Part B dated 
� October 2005 conta�ned the follow�ng relevant 
�nformat�on:

�. Para 2.3.4:  ‘No control inputs are to be made 
by the non-handling pilot.’

2. Para 2.3.�0:  ‘Use of A/THR is recommended, 
even when flying manually.’  ‘FDs are to be 
used for all instrument approaches until visual. 
(Raw data approaches are of limited value, 
but may be flown occasionally in VMC at the 
captain’s discretion.)’

3. Para 2.5.�:  ‘Stabilised Approach: Go around 
is mandatory if an approach is not stabilised 
by 1000 ft AAL (IMC) or fully stabilised 500 ft 
AAL (VMC).  Stabilised is defined as:  On 
profile (within ½ dot (ILS) or 100 ft (NPA); 
Gear down and at least Flap 2; Speed no more 
than Vapp+20 kts decreasing or GS mini, 
whichever is higher.  Fully stabilised is defined 
as:  On profile (within ½ dot (ILS) or 100 ft 
(NPA)); Landing config; Approach power; 
Vapp or GS mini.’
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Discussion

There were no �nd�cat�ons of any techn�cal defects w�th 
the aircraft.  Additionally, the PAPIs were confirmed as 
serv�ceable and accurate.

The ta�lstr�ke occurred when the a�rcraft touched down 
at a h�gh p�tch att�tude w�th the a�rspeed some �5 kt 
below the computed VAPP; the a�rcraft then bounced 
before a second touchdown, aga�n at a h�gh p�tch 
att�tude.  Ind�cat�ons are that e�ther touchdown could 
have resulted �n a ta�lstr�ke but that only one str�ke 
occurred.  The �n�t�al touchdown followed an approach 
wh�ch had been well above the requ�red gl�deslope at 
530 ft agl.  From that po�nt, �t �s cons�dered that the 
commander would have been work�ng hard to re-acqu�re 
the gl�deslope and also ma�nta�n VAPP, part�cularly when 
not using autothrust or flight director.  The aircraft 
rema�ned above the gl�deslope unt�l �� ft agl, and by 
then �t was at a h�gh rate of descent and was slow.  These 
cond�t�ons are acknowledged �n the A�rbus Bullet�n as 
be�ng typ�cal cond�t�ons for a ta�lstr�ke to occur.  The 
pos�t�on of the a�rcraft �n relat�on to the gl�deslope at 
530 ft agl was such that a go-around would have been 
the most appropr�ate act�on.  The company operat�ons 
manual requ�red such an act�on at 500 ft aal �f the 
approach was not fully stab�l�sed.  Wh�le the A�rbus 
modification to alert the crew to a high pitch attitude 
on landing is beneficial, the situation should generally 
be avo�ded by an early dec�s�on to go-around from an 
unstable approach.

One other aspect that may have been pert�nent was that 
the commander was flying the aircraft without the use of 

autopilot, autothrust or flight directors.  The aircraft can 
be safely flown manually and this is authorised by the 
company Operat�ons Manual under certa�n cond�t�ons.  
However, �t would then requ�re close mon�tor�ng by both 
crew members and would normally only be done dur�ng 
benign weather conditions, to an airfield without any 
operating difficulties and to one that was familiar to the 
crew.  Wh�le the weather report appeared reasonable, �t 
became apparent to the crew that the w�nd at �,000 ft 
was strong and that there was turbulence on approach.  
At n�ght, and on an approach w�th undulat�ng terra�n, 
the cond�t�ons were such that a manual approach would 
requ�re max�mum concentrat�on and mon�tor�ng.  It 
would have been prudent to use all the ava�lable a�rcraft 
systems for the approach.

Dur�ng the bounce, after the �n�t�al touchdown, the 
non-handl�ng p�lot made an aft s�dest�ck �nput.  Wh�le 
th�s had no effect on the p�tch att�tude, s�nce the 
handl�ng p�lot had already appl�ed full aft s�dest�ck, 
the poss�ble add�t�ve effects make dual s�dest�ck �nputs 
highly undesirable; the Operations Manual specifically 
precludes non-handl�ng p�lots from mak�ng any �nputs.

Follow�ng the ta�lstr�ke, the commander reported the 
�nc�dent as requ�red to the company operat�ons centre, 
who then assumed respons�b�l�ty for onwards report�ng.  
However, dur�ng th�s t�me ATC were not �nformed of 
the ta�lstr�ke.  Dur�ng the subsequent �nvest�gat�on, the 
crew read�ly acknowledged the�r respons�b�l�ty to �nform 
ATC.  Add�t�onally, follow�ng the �nc�dent, the company 
�ssued gu�dance to personnel clar�fy�ng the report�ng 
requ�rements after any acc�dent or �nc�dent.


