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INCIDENT

Aircraft Type and Registration: Bombard�er DHC-8-3�� Dash 8, G-WOWC

No & Type of Engines: 2 Pratt & Wh�tney Canada PW�23 turboprop eng�nes

Year of Manufacture: �99�

Date & Time (UTC): �� Apr�l 2006 at �250 hrs

Location: Plymouth A�rport, Devon

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

Persons on Board: Crew - 5 Passengers - 42

Injuries: Crew - None Passengers - None

Nature of Damage:	 Damage	to	tail	strike	sensor	and	its	fibreglass	cover	

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

Commander’s Age: 4� years

Commander’s Flying Experience: 8,947 hours (of wh�ch 2,349 were on type)
 Last 90 days - 97 hours
 Last 28 days - 20 hours

Information Source: A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and further enqu�r�es by the AAIB

Synopsis

After a turbulent ILS approach to Runway 3� at  
Plymouth	 Airport	 the	 aircraft	 landed	 firmly	 and 
bounced.  Dur�ng the land�ng the a�rcraft’s TOUCH 

RUNWAY warn�ng l�ght �llum�nated, �nd�cat�ng that the 
a�rcraft’s ta�l had made contact w�th the runway.  There 
was no structural damage to the a�rcraft. The �nc�dent 
occurred through a comb�nat�on of turbulence, w�ndshear 
and the p�lot’s �nappropr�ate response to reduc�ng a�rspeed 
throughout	the	final	10	seconds	of	the	approach.

History of the flight

The a�rcraft was operat�ng from London Gatw�ck A�rport 
to Plymouth A�rport.  Before depart�ng from Gatw�ck the 
flight	crew	noted	that	the	wind	at	Plymouth	was	forecast	
to be strong and gusty from the south-west.

The TAF for the per�od �000 hrs to �900 hrs forecast a 

w�nd from 240º at �5 kt gust�ng to 25 kt.  The weather 

recorded at the t�me of the �nc�dent �nd�cated that the 

w�nd was predom�nately from 230º, but vary�ng �n 

d�rect�on between 200º and 280º, at �6 kt gust�ng to 

27 kt.  The v�s�b�l�ty was 5,000 m �n moderate ra�n and 

m�st, w�th scattered cloud at 400 ft agl and broken cloud 

at 800 ft agl.

The	departure	and	cruise	phases	of	the	flight	progressed	

uneventfully.		Before	descent	the	flight	crew	obtained	the	

actual weather for Plymouth A�rport from ATC; �t was 

s�m�lar to the forecast obta�ned at Gatw�ck.  As a result 

the commander, who was PF, br�efed the co-p�lot about 

the poss�b�l�ty of w�ndshear and asked h�m to mon�tor 
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carefully the a�rcraft’s IAS and vert�cal speed dur�ng the 
approach.  He added that �n accordance w�th company’s 
Standard	Operating	Procedures,	he	would	add	a	“pad”	
to the VReF speed due to the strong and gusty w�nd.  
These procedures spec�fy that an �ncrement of half the 
w�nd speed and the ent�re gust factor should be added 
to VReF subject to a m�n�mum �ncrement of 5 kt and a 
max�mum �ncrement of 20 kt.  The add�t�onal speed �s 
to guard aga�nst sudden drops �n a�rspeed due to w�nd 
shear.  The commander also dec�ded to use the normal 
landing	 configuration	 of	 Flap	 15	 because	 this	 setting	
perm�tted a h�gher crossw�nd l�m�t than Flap 35.

The land�ng we�ght of the a�rcraft was 39,000 lb.  As a 
result, the operat�ng crew would have used the speeds 
l�sted on the 40,000 lb land�ng card.  The VReF, w�th 
Flap �5, would have been �07 kt.  G�ven the w�nd 
cond�t�ons, the commander would have been expected 
to	fly	a	VAPP of approx�mately �25 kt; the a�rcraft should 
have touched down approx�mately 6 kt less, at ��9 kt.  
The centre of grav�ty of the a�rcraft was �n the m�ddle 
of the allowable range.

The ILS progressed normally desp�te cond�t�ons be�ng 
very turbulent.  The commander reported that he became 
v�sual w�th the runway at approx�mately 300 ft aal, 
�00 ft above Dec�s�on He�ght, and he d�sconnected the 
autop�lot.  He then lowered the nose �n order to br�ng 
the touchdown po�nt closer to the threshold than the 
touchdown markers �,000 ft from the threshold.  As the 
a�rcraft crossed the runway threshold, at approx�mately 
�5 ft aal, just as the commander commenced the land�ng 
flare,	both	he	and	the	co-pilot	reported	sensing	a	“sinking	
feel�ng”.  The commander appl�ed a small amount of 
power and pulled the control column back sl�ghtly �n 
an attempt to arrest the rate of descent.  There was no 
GPWS s�nk rate warn�ng.

The	 aircraft	 landed	 firmly	 and	 the	 operating	 crew	
perceived	 that	 it	 “bounced	 slightly”.	 	At	 this	point	 the	
co-p�lot reported that he not�ced the TOUCHeD RUNWAY 

warn�ng l�ght had �llum�nated.  The commander stated 
that he could not recall �f the warn�ng �llum�nated as a 
result	of	the	first	or	second	touchdown.

The a�rcraft was then tax�ed onto �ts stand where the 
commander reported the warn�ng l�ght to the eng�neers and 
the awa�t�ng operat�ng crew.  Upon �nspect�on, the only 
damage found was to the ‘touched runway’ sensor and �ts 
fa�r�ng; there was no structural damage to the a�rcraft.

Plymouth Airport

The Uk Aeronaut�cal Informat�on Package (AIP) 
conta�ns the follow�ng warn�ngs �n the sect�on for 
Plymouth A�rport:

‘In strong wind conditions windshear and 
turbulence may be experienced on the approach 
to or climb out from any runway. Downdraught 
effect and sudden changes in wind velocity are 
possible in light wind conditions.’

‘Significant differences may occur between the 
surface wind velocity reported by ATC and the 
actual wind at approximately 100 ft aal.’

These	warnings	are	also	printed	on	the	airfield	charts	for	
Plymouth	used	by	the	operator’s	flight	crew.

Aircraft handling qualities

Flap	15	is	the	normal	landing	configuration	for	a	Dash	8.		
Flap 35 �s ava�lable, but normally �t �s only used when 
land�ng d�stance �s a l�m�t�ng factor.  Due to the w�nd 
cond�t�ons the commander elected to make a Flap �5 
approach and land�ng because the crossw�nd l�m�t w�th 
Flap �5 �s 6 kt greater than w�th Flap 35.  W�th Flap �5 set, 



�9©  Crown copyr�ght 2006

 AAIB Bulletin: 12/2006 G-WOWC EW/G2006/04/11 

the a�rcraft had a crossw�nd l�m�t of 27 kt on a wet runway.  

Also, the a�rcraft �s more respons�ve w�th Flap �5 due to 

the lower a�rframe drag. 
 

The operat�ng company commented that dur�ng a 

normal	 landing,	 the	 aircraft	 should	be	flared	 at	 or	 just	

below �0 ft agl and the throttles closed at the same t�me.  

Additionally,	if	the	aircraft	is	flared	to	a	pitch	attitude	of	

more than 6º nose up, there �s a r�sk of ta�l str�ke.

Flight Data Recorder

The Fl�ght Data Recorder (FDR) was sent by the operator 

to an approved commerc�al av�on�cs serv�c�ng fac�l�ty 

for download and the recovered data was subsequently 

suppl�ed to the AAIB for analys�s.

A t�me-h�story of the relevant parameters dur�ng the 

�nc�dent land�ng �s shown at F�gure �.  The data presented 

at F�gure � starts as G-WOWC was establ�shed on the 

glideslope,	flaps	up,	descending	through	2,000	ft	amsl,	

w�th �50 kt a�rspeed and decelerat�ng.  The eng�ne 

torques were 5% and the propeller speeds were just over 

900 rpm.  The autop�lot was engaged.

The	 flaps	 were	 then	 lowered,	 extending	 to	 the	

approach and land�ng sett�ng of �5º by �,600 ft amsl 

as the a�rcraft cont�nued to descend and slow down 

(w�th small adjustments �n eng�ne torque and a�rcraft 

pitch	to	maintain	this	descent	profile).		As	the	aircraft	

passed through �,450 ft amsl and ��7 kt (8 kt below 

the appropr�ate VAPP), there was an �ncrease �n eng�ne 

torque (to 25%) followed by an �ncrease �n propeller 

speed (to the �,200 rpm max�mum).

Cont�nuous changes to p�tch (between -�.5º and +2.5º) 

and torque (between �8% and 4�%) were made for the 

next 60 seconds as G-WOWC cont�nued to descend at 

a rate of about 670 ft/m�n.  Dur�ng th�s port�on of the 

descent the a�rspeed slowed to ��0 kt (�5 kt below the 
appropr�ate VAPP) before �ncreas�ng to about �25 kt, 
the appropr�ate VAPP, as the a�rcraft passed through 
820 ft amsl.  At th�s po�nt, just under 30 seconds before 
touchdown, the autop�lot was d�sconnected.

Immed�ately after autop�lot d�sconnect, there was a 
nosedown elevator �nput caus�ng the a�rcraft to p�tch 
down to -6º and accelerate to �3� kt.  The descent rate 
also �ncreased to 750 ft/m�n and the a�rcraft descended 
below the gl�deslope.  The a�rspeed then began to 
reduce as the p�tch att�tude started to �ncrease and the 
eng�ne torque started to reduce.  Ten seconds before 
touchdown, the a�rspeed was �25 kt (VAPP) and st�ll 
reduc�ng, the eng�ne torques were 7% and reduc�ng, 
and the he�ght above ground level was �22 ft over 
rising	terrain	towards	the	airfield.		The	propeller	speed	
for	Engine	2	then	reduced,	gradually	at	first	 then	more	
rap�dly together w�th eng�ne � just before touchdown; 
these changes were a consequence of the reduc�ng a�r 
speed	in	the	landing	flare.		Coincidentally,	there	was	also	
a small �ncrease �n eng�ne torques.  The p�tch att�tude 
during	the	flare	was	checked	at	+4º	for	about	one	second	
as the a�rcraft descended below 20 ft agl.

G-WOWC touched down w�th a max�mum recorded 
p�tch att�tude of +8º at 94 kt (3� kt below the appropr�ate 
VAPP and �3 kt below VReF), w�th a peak vert�cal 
accelerat�on of +2.3g.  The nose gear contacted the 
ground �.6 seconds later.

The data sampl�ng rate of one sample/second for both 
rad�o he�ght and pressure alt�tude meant that detect�ng 
signs	 of	 sink	 in	 the	final	 stages	 of	 the	 approach	using	
the recorded data would be unrel�able, part�cularly �f the 
s�nk was trans�tory.
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Figure 1

Sal�ent FDR Parameters - Approach and Land�ng
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Analysis

The commander commented he had exper�enced the 
cond�t�ons ment�oned �n the AIP when land�ng on 
Runway 3� at Plymouth.   G�ven the w�nd at the t�me and 
bear�ng �n m�nd the AIP warn�ngs, �t �s l�kely that some 
form of w�ndshear reduced the a�rcraft’s IAS dur�ng the 
final	stages	of	the	approach.

Soon after the autop�lot was d�sconnected, the a�rcraft 
p�tched nose down and descended below the gl�deslope.  
Th�s happened at about the t�me the commander became 
v�sual w�th the runway and at the same t�me the throttles 
were	retarded.		The	IAS	then	fluctuated	between	120	kt	
and �30 kt unt�l 7 seconds before touchdown.  In 
turbulent cond�t�ons �t �s common pract�ce for p�lots to 
allow	the	speed	to	fluctuate	around	VAPP wh�lst ensur�ng 
that �t does not go below VReF.

Next, at about 90 ft aal, the IAS reduced below the 
appropr�ate VAPP and the throttles were retarded a l�ttle 
further.  Because the a�rcraft was relat�vely heavy, th�s 
closure of the throttles would have �ncreased drag caused 
by the propellers and reduced l�ft over the �nboard 
sect�ons of the w�ngs.  All of these factors comb�ned 
would have caused the IAS to cont�nue decreas�ng and 

for the a�rcraft’s s�nk rate to �ncrease.  Flar�ng the a�rcraft 
at 20 ft agl, h�gher than the recommended �0 ft agl, 
further reduced the a�rcraft’s a�rspeed.

The reduct�on �n thrust, comb�ned w�th a slow and heavy 
a�rcraft, would have �ncreased the a�rcraft’s rate of 
descent	and	may	have	caused	the	“sinking	feeling”	felt	
by the crew.  Any negat�ve w�nd shear would also have 
aggravated the reduct�on �n a�rspeed and w�ng l�ft.  Just 
after	 the	“sinking	 feeling”	was	perceived,	 the	 throttles	
were advanced sl�ghtly, and the commander ra�sed the 
a�rcraft’s nose to reduce the rate of descent pr�or to 
touchdown.  Th�s p�tch up led to a sl�ght over-rotat�on 
of the a�rcraft at touchdown and the ‘touched runway’ 
sensor contact�ng the runway.  

Conclusion

The �nc�dent occurred through a comb�nat�on of 
turbulence, w�ndshear and the p�lot’s �nappropr�ate 
response	 to	 reducing	 airspeed	 throughout	 the	 final	
�0 seconds of the approach.  The handl�ng p�lot’s control 
�nputs caused the a�rcraft’s p�tch att�tude to exceed the 
6º nose-up l�m�t, beyond wh�ch there �s a r�sk of a ta�l 
str�ke.  In th�s �nc�dent the consequent�al damage was 
l�m�ted to the ‘touched runway’ sensor.


