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ACCIDENT
 
Aircraft Type and Registration:  Avro RJ100, HB‑IYU

No & Type of Engines:  4 Honeywell ALF507-�F turbofan eng�nes

Year of Manufacture:  2000

Date & Time (UTC):  �8 August 2007 at 0940 hrs

Location:  Runway 28, London C�ty A�rport

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

Persons on Board: Crew - 5 Passengers - 88     

Injuries: Crew - None Passengers - None

Nature of Damage:  Significant structural damage to the lower rear fuselage

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

Commander’s Age:  47 years

Commander’s Flying Experience:  9,000+ hours (of which 1,340 were on type)
 Last 90 days - ��8 hours
 Last 28 days -   25 hours

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

Synopsis

The commander was carry�ng out an ILS approach to 
Runway 28 at London C�ty A�rport, w�th the approach 
stab�l�sed from the gl�deslope capture at 3,000 ft.  At 
between 50 and 30 ft above the runway the p�lots felt the 
a�rcraft ‘dropp�ng’ and the commander, who was the p�lot 
flying, pulled back on the control column to prevent a 
hard land�ng.  The p�tch att�tude of the a�rcraft �ncreased 
to a maximum of 9.3º and the lower aft fuselage briefly 
contacted the runway, causing significant damage. 
 
History of the flight

The a�rcraft was operat�ng a scheduled serv�ce from 
Zurich to London City Airport (LCY) with the 
commander as the pilot flying, which was in accordance 
with the operator’s requirements for landings at LCY.  

The weather forecast �nd�cated southerly w�nds of �0 kt, 

w�th short per�ods of ra�n.
  

The aircraft was fully configured for the landing, prior 

to �ntercept�ng the gl�deslope for the ILS approach to 

Runway 28.  The gl�deslope was �ntercepted at 3,000 ft 

and the autop�lot was d�sconnected at �,300 ft.  The last 

surface w�nd reported by the tower before land�ng was 

from �90º at �0 kt.  

As the automated rad�o alt�tude calls were announced 

at 50 and 30 ft the p�lots sensed that the a�rcraft was 

dropp�ng suddenly.  The commander pulled the control 

column back and the a�rcraft touched down on the aft 

fuselage w�th a bump, before land�ng on the ma�nwheels.  
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Ne�ther the p�lots nor the cab�n crew were aware that 
there had been a ta�lstr�ke, although the rear cab�n crew 
member reported that there had been a loud no�se on 
touchdown.  

Aircraft information

The BAE 146/RJ100 aircraft were first certified for 
operations into LCY in 1995 following a number of test 
flights.   During the tests it was concluded that, when 
flown on the 5.5º glidepath at VREF -5kt, a p�tch-l�m�t�ng 
att�tude of 7º was atta�ned.  The body angle clearance at 
land�ng for the RJ�00 �s approx�mately 7º, depend�ng on 
the touchdown parameters.  

The a�rcraft's calculated land�ng mass was 37.8 tonnes (T).  
The VREF for flap 33º, from the land�ng performance card 
for 38 T, was ��9 kt.  The calculated land�ng d�stance 
for a 37.8 T a�rcraft from a steep approach was 640 m, 
and the requ�red runway length for a dry runway was 
�,066 m.  

The approach speeds publ�shed �n the Operat�ons 
Manual (OM) and the correspond�ng target speeds for 
th�s approach were:

Operations Manual HB-IYU 
target speeds

When stab�l�sed on the approach 
VREF + 5kt �24 kt

Below 200 ft to the threshold reduce 
to VREF

��9 kt

Touchdown,  VREF -7 kt ��2 kt

There have been a number of prev�ous ta�lscrape events 
recorded for this aircraft type at LCY.  The manufacturer 
carr�ed out �nvest�gat�ons �nto some of these and 
concluded that the key factors were: 

‘Approach at speeds below VREF, requiring a high 
angle of attack

High rate of descent in latter stages leading to a 
higher pitch attitude in the flare 

Excess speed leading to float and high pitch 
attitude on touchdown.’

Meteorological information

A meteorolog�cal aftercast was obta�ned from the Met 
Office.  The synoptic situation showed there was a low 
pressure area centred over Northern Ireland, result�ng 
in a fresh to strong south‑westerly flow across southern 
England.  V�s�b�l�ty was very good.  The a�rmass was 
unstable and conta�ned var�ous layers of cloud, w�th 
the lowest layer be�ng convect�ve cloud between �,800 
and 2,500 ft.   

An AMDAR-equ�pped (A�rcraft Meteorolog�cal Data 
Report�ng) a�rcraft wh�ch departed from London 
Heathrow (�9 nm to the west) at 0939 hrs  recorded 
a wind profile which showed there was a reduction of 
w�nd strength, from the w�nd at the surface of �� kt, 
to 5 kt at 300 ft aal, followed by an �ncrease aga�n at 
600 ft aal.   Th�s �s �nd�cat�ve, at the 300 ft level, of a 
comb�nat�on of mechan�cal and convect�ve turbulence.

The ATIS information ‘Uniform’ for LCY reported at 
0936 hrs was:

‘Surface wind from 190º at 11 kt, visibility 16 km, 
scattered cloud at 2,200 ft, broken cloud at 
4,500 ft, temperature 18ºC, dewpoint 15ºC and 
pressure 1012 mb.’  

There were no landings at LCY for the 50 minutes 
preced�ng the acc�dent but another a�rcraft landed 
20 m�nutes afterwards.  The commander of that a�rcraft 
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reported that, cons�der�ng the reported w�nd of �0 kt at 
the surface, he had found the approach more turbulent 
and difficult than he expected.  He also reported that, 
after land�ng, he had requ�red an �nput of ‘�nto w�nd’ 
a�leron to prevent the left w�ng from l�ft�ng, unt�l he 
had slowed to tax� speed. 
 
Aerodrome information

London C�ty A�rport has a s�ngle concrete Runway 
�0/28, wh�ch �s �,508 m long and 30 m w�de.  The 
Land�ng D�stance Ava�lable (LDA) from both 
d�rect�ons �s �,3�9 m.   Runway 28 �s prov�ded w�th 
an ILS approach wh�ch has a gl�depath of 5.5º.  PAPIs 
are located on the r�ght s�de, set at 5.5º.   There are 
two pa�rs of wh�te h�gh-�ntens�ty l�ghts placed on e�ther 
s�de of the runway at 336 m from the touchdown po�nt; 
these mark the end of the touchdown zone.  A ‘m�ssed 
approach’ �s requ�red �f an a�rcraft �s not expected to 
touch down before the end of the zone. 
  
There are two anenometers located on the airfield, 
s�tuated on the north s�de of the runway, approx�mately 
abeam the end of each touchdown zone.  Informat�on 
from the anenometers �s relayed to the ATC tower 
and �s presented on a sw�tchable s�de-by-s�de d�splay.  
The d�splay �s normally selected to show each source 
separately, g�v�ng an �nstantaneous w�nd and a 
two-m�nute average value.  

London C�ty A�rport �s located �n a bu�lt-up area and 
�n unstable meteorolog�cal cond�t�ons, and crossw�nds, 
there �s a strong poss�b�l�ty of bu�ld�ng-�nduced 
turbulence.  There �s no w�ndshear detect�on system 
at the airfield but pilot reports of windshear are 
�ncorporated �nto the ATIS.  

Flight recorders

The aircraft was fitted with a Flight Data Recorder 
(FDR) and a Cockp�t Vo�ce Recorder (CVR).  They were 
successfully downloaded and had both ‘captured’ the 
event.  The follow�ng descr�pt�on �s based on the FDR 
and CVR record�ngs; all t�mes refer to UTC.

The a�rcraft took off from Zur�ch at 0822 hrs, cl�mbed 
and cru�sed at FL 280.  Dur�ng the cleared descent to 
4,000 ft the flight crew were joined by a third person, a 
sen�or member of cab�n crew approved by the operator, 
who remained in the cockpit for the rest of the flight.  
Commun�cat�on of operat�onal �nformat�on and checks 
cont�nued smoothly between the p�lots.  

The final descent into London City Airport from 3,000 ft 
amsl was �n�t�ated at gl�deslope capture, w�th the land�ng 
gear down, 33° of flap and the airbrake deployed.   The 
autop�lot and approach FDR parameters �nd�cate a 
CAT � autop�lot approach, w�th dual local�ser and dual 
gl�deslope capture.  The a�rspeed var�ed between ��7 and 
�28 KCAS.  Pass�ng through �,300 ft agl the ‘AP FD‘ 
mode switched from autopilot to flight director.  At this 
po�nt the comment was made between the p�lots that 
they needed to concentrate.  Wh�lst further comments 
were made by the p�lots to the th�rd person, these were 
all related to the actual land�ng process.  Soon after 
the autop�lot was sw�tched off there was a w�nd check 
from ATC of �0 kt from �90ºM and the non-handl�ng 
p�lot began per�od�c read�ng of a�rspeed relat�ve to a 
reference speed.   In the space of 23 seconds, wh�lst 
passing 500 ft agl, relative speeds of +7, +3, +1, +3 and 
+4 were called.  

F�gure � shows the sal�ent parameters from the FDR, 
cover�ng the approach from approx�mately 350 ft agl.  
Th�s also shows the relevant target speeds for 
compar�son.  
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Figure 1

Sal�ent FDR Parameter
(Accident to HB‑IYU on 18 August 2007) 
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Referr�ng to the PAPIs, the crew observed that they 

were sl�ghtly h�gh, wh�ch was then corrected.  At the 

po�nt the EGPWS �ssued a “MINIMUMS” automat�c 

callout, the non‑handling pilot issued a “+2” speed 

update, shortly followed by a “+1” call, just after the 

EGPWS “FIFTY” callout.

W�th a rad�o he�ght of between 50 ft and 30 ft agl, 

the power levers were retarded.  A compar�son of 

cal�brated a�rspeed and groundspeed �nd�cates that the 

a�rcraft had a var�able and sl�ght headw�nd component 

unt�l approx�mately 50 ft agl, at wh�ch po�nt �t became 

a var�able and sl�ght ta�lw�nd.  At th�s po�nt the descent 

rate was approx�mately 900 ft/m�n and reduc�ng 

smoothly.  The FDR data showed no sudden drop �n 

alt�tude, though the sample rate could be a l�m�tat�on �n 

captur�ng a short durat�on event.  

Pr�or to 50 ft agl the a�rcraft had a nose-down p�tch 

att�tude that was slowly be�ng brought level.  As 

the power levers were moved back, large elevator 

�nputs were recorded and dur�ng th�s per�od of 

�ncreased elevator act�v�ty the a�rcraft developed an 

average nose-up p�tch rate of 4.5º/sec.  A left roll 

was also recorded; as th�s reached 5º, the left ma�n 

gear we�ght-on-wheels sensor act�vated, and the roll 

d�rect�on reversed.  At touchdown the p�tch att�tude 

reached 9.3º nose up and a 2.3g normal accelerat�on 

was recorded.  

After the sp�ke �n normal accelerat�on at touchdown, 

the a�rcraft’s p�tch rate reversed to �0º/sec nose-down, 

w�th the nose gear reg�ster�ng we�ght-on-wheels 

� second later. 

The w�nd d�rect�on and w�nd speed, shown �n F�gure �, 

are der�ved w�th�n the a�rcraft from other parameters.  

They are only sampled by the FDR every 4 seconds 

and do not appear to reflect gusty conditions.  The 
wind direction shown during the final approach was 
just less than 90º from the left, prov�d�ng only a small 
headw�nd component.  

Ground marks

Scrape marks on Runway 28 �nd�cated that the a�rcraft 
touched down adjacent to the PAPIs and sl�ghtly to the 
right of the runway centreline.  The first contact with 
the runway was made by the rear galley dra�n p�pe, 
wh�ch left a mark approx�mately 5 m long.  A second 
scrape mark, made by the lower rear fuselage, started 
2 m after the first mark and ran for approximately 
�� m. 

Aircraft damage

An �nspect�on of the a�rcraft was carr�ed out by the 
manufacturer� and the AAIB.  The �nspect�on revealed 
that significant structural damage had occurred to the 
lower fuselage �n the area of the aft cargo hold between 
frames 35 to 43 and str�ngers 27 port to 27 starboard 
(F�gure 2).
 
Scrape marks ran along the lower fuselage for 
approx�mately 3.9 m and were al�gned approx�mately 4° 
to the left of the a�rcraft centrel�ne (F�gure 3).  
 
The compos�te fa�r�ng around the rear galley dra�n p�pe 
had been damaged and the p�pe had been d�storted 
upwards.  The ta�lscrape �nd�cator had mostly worn 
away and the sk�n panels were extens�vely abraded and 
d�storted.  There was also a crack runn�ng fore-and-aft 
just outboard of str�nger 34 port.

Footnote

�  BAE Systems structural survey ART/RJ/�766-07 dated 
23/Aug/07.
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N�ne frames had susta�ned var�ous amounts of crack�ng 
and most of the frames �n the damaged area had 
susta�ned some buckl�ng or d�stort�on.  All the str�ngers 

�n the damaged area showed d�stort�on of the sk�n 
attachment flange.

Figure 2

Area of damage to the lower fuselage

Figure 3

Damage to the rear of the a�rcraft
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Testing of the Air Data Computer system

A funct�onal test of the A�r Data Computer2 (ADC) 
system was carr�ed out by the a�rcraft operator and 
w�tnessed by the AAIB.  In add�t�on, the a�rspeed just 
pr�or to the a�rcraft touch�ng down was repl�cated by 
sett�ng the alt�tude �n the ADC test equ�pment at �00 ft 
and the a�rspeed at �00, �05, ��0, ��5 and �20 knots.  
The a�rspeed �nd�cated on the p�lots’ d�splays was then 
checked aga�nst the a�rspeed set �n the test equ�pment.  
The tests establ�shed that the ADC system was 
serv�ceable and the a�rspeeds �nd�cated on both p�lots’ 
d�splays were �dent�cal and agreed w�th the data set �n 
the test equ�pment. 

Organisational and management information

The operator’s flight operations were conducted in 
accordance w�th the requ�rements of JAR-OPS.  Spec�al 
approval was held, as requ�red by UK regulat�on, for 
operations into LCY.   The operator had categorised 
LCY as a Category C aerodrome and special crew 
qualification and training were required.   All landings 
were to be carr�ed out by the a�rcraft commander.  

The Operat�ons Manual (OM) conta�ned gu�dance and 
�nformat�on on general approach and land�ng techn�ques.  
There was also specific information provided for steep 
approach and land�ngs and the poss�ble problems 
assoc�ated w�th them.  Some extracts from the OM are 
reproduced below:

General land�ng techn�que:

 ‘When gusts are reported, the approach speed 
shall be adapted to a maximum of VREF plus 
10kts

Footnote

2  AMM 34-�8-00 50� A�r Data System, Part 2, a�r data computer 
funct�onal test.

‘The thrust levers must be at idle position at the 
beginning of the landing flare

‘Touchdown speed for all landings should be 7 kt 
less than the speed flown over the threshold’

Steep approach techn�que:

‘It is essential to maintain the correct speed on 
final approach.

‘The high descent rate during a steep approach 
can increase the effect of a windshear. The lower 
power settings during approach increases the 
need for anticipation and windshear awareness.

‘Pitch attitude should not exceed plus 7° during 
the flare.

‘For the last flight phase of a steep approach 
onto a short runway, the PIC may order the COPI 
to read out the actual speed in regard to VREF 
(e.g. in short intervals: plus 2, REF, minus 2, 
minus 5..), this technique will allow the PIC 
focusing on outside visual reference.’

S�nce th�s event the operator has conducted �ts own 
�nternal �nvest�gat�on and made the follow�ng �nternal 
recommendat�ons: 

‘It is recommended that the AVRO Fleet consider 
amending the flight procedures for speed 
management for the “Steep Approach” to fly the 
approach until the begin of the landing phase 
with a minimum speed of Vapp  

‘ It is recommended to amend the flight procedures 
for the “Steep Approach” to require a call-out by 
the PNF for any pitch attitude above 5°
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‘It is recommended that the AVRO fleet provide 
some additional guidance material on the conduct 
of the steep approach and highlight the most likely 
causes of tail strikes.’

Analysis

Engineering 

The damage to the lower rear fuselage and the marks on 
the runway �nd�cated that the a�rcraft touched down ‘left 
w�ng low’ wh�lst yawed to the left by approx�mately 4º.  
Us�ng the touchdown ground speed of ��3 knots, the 
rear sect�on of the a�rcraft would have been �n contact 
w�th the runway for approx�mately 0.24 seconds.  

The eng�neer�ng �nvest�gat�on could �dent�fy no fault 
w�th the a�rcraft, or �ts systems, wh�ch would have 
contr�buted to the acc�dent.  Wh�lst the rear of the 
a�rcraft was damaged dur�ng the land�ng, the a�rcraft 
rema�ned structurally �ntact and decelerated and tax�ed 
to the stand normally.

Operational factors - general

From the manufacturer’s analys�s of prev�ous 
ta�lstr�ke events on land�ng �t can be seen that there �s 
not one s�ngle factor wh�ch causes these events, they 
are the result of d�ffer�ng c�rcumstances wh�ch lead 
to excess�ve p�tch att�tudes at touchdown.  On a steep 
approach the thrust sett�ng w�ll tend to be lower than 
usual.  Should a h�gh rate of descent develop, a h�gher 
p�tch att�tude than normal w�ll be needed to arrest �t.  
The previous events at LCY show that for a successful 
steep approach onto the relat�vely short runway, a h�gh 
degree of accuracy needs to be ach�eved.   

The meteorolog�cal cond�t�ons on the approach were 
turbulent, but the a�rcraft was stable �n good t�me 
and rema�ned so unt�l the land�ng phase.  The surface 

w�nd was also l�kely to have been gusty, although the 
gusts were not reported on the ATIS.   There was an 
�nd�cat�on from the recorded data that there was a w�nd 
sh�ft, from headw�nd to ta�lw�nd, when the a�rcraft was 
below 50 ft.   

The co-p�lot made a number of calls �n the latter 
stages of the approach w�th reference to the target 
VREF.  These �nd�cated that the a�rcraft was generally 
below the target speed and this is confirmed by the 
recorded data.  F�gure � shows that at 50 ft and 
35 ft the a�rcraft was some 4 kt below target speed.  
At th�s po�nt the thrust levers were retarded to �dle 
and the recorded groundspeed reduced, w�thout a 
correspond�ng decrease �n the a�rspeed, �nd�cat�ng a 
loss of headw�nd or an �ncreased ta�lw�nd component.  
The a�rcraft was already �n a low energy state; then 
thrust was reduced and th�s reduct�on, and the loss of 
headw�nd component, both made the s�tuat�on worse.  
A comb�nat�on of these factors reduced the energy of 
the a�rcraft, wh�ch was felt as a ‘s�nk’ by the p�lots, and 
the commander responded by pull�ng back to prevent 
a hard land�ng.  It was th�s, probably �nst�nct�ve, pull 
back on the column that caused the p�tch att�tude to 
�ncrease to 9.3º at the po�nt of touchdown. 

Another operator of th�s a�rcraft type, who had 
previously experienced several tailstrikes at LCY, 
�ntroduced rev�sed tra�n�ng and procedures for the�r 
p�lots.  One element of th�s was to �ntroduce an SOP 
mon�tor�ng call of ‘ATTITUDE’ �f a p�tch angle of 5º 
or greater is seen during the flare.  If this call is made, 
then the pilot flying must not increase pitch but is 
requ�red e�ther to accept the p�tch att�tude for land�ng 
or to go around. 

Safety action

S�nce th�s acc�dent the operator has undertaken a 
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re‑assessment of the risk level of its operations into LCY.  
A further rev�ew of procedures and tra�n�ng requ�rements 
for LCY has also been completed.  Some changes to 

SOPs have been �mplemented and an add�t�onal tra�n�ng 
programme for LCY has been incorporated into the 
recurrent s�mulator schedule. 


