
Runway excursion, British Aerospace 146-200, ZK-NZB

Micro-summary: This BAe 146-200 was driven off the runway after minimal braking
action threatened an overrun and collision with structures on the departure end.

Event Date: 1990-04-28 at 0940

Investigative Body: Transport Accident Investigation Commission (TAIC), New
Zealand

Investigative Body's Web Site: http://www.taic.org.nz/

Note: Reprinted by kind permission of the TAIC.
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AIRCRAFT OPERATION 
Purpose of flight 

BRITISH AEROSPACE 146-200 ZK-NZB 

LOCALITY TIME DATE DAMAGE 

Place Province 
QUEENSTOWN AERODROME OTAGO 

CIRCUMSTANCES 

PILOT IN COMMAND INJURIES 

The a i r c r a f t  w a s  b e i n g  o p e r a t e d  on t h e  s e c t o r  f rom C h r i s t c h u r c h  
t o  Queenstown. Dur ing  c r u i s e  t h e  F i r s t  O f f i c e r  o b t a i n e d  t h e  
c u r r e n t  w e a t h e r  c o n d i t i o n s  b y  RTF from Queenstown F l i g h t  S e r v i c e .  
T h i s  i n c l u d e d  a d v i c e  of c o n t i n u o u s  l i g h t  t o  modera te  r a i n ,  
5  o c t a s  o f  c l o u d  a t  5000 f e e t  and 7 o c t a s  a t  10000 f e e t .  A s  
a  r e s u l t  an  i n s t r u m e n t  approach  t o  Alexandra  w a s  c a r r i e d  o u t  
and t h e  a i r c r a f t  t h e n  f lown VFR t h r o u g h  t h e  Kawarau Gorge t o  
Queenstown. 

A t  Queenstown, Runway 05 w a s  i n  u s e  w i t h  a v a r i a b l e  n o r t h  t o  
nor th-wes t  wind r e p o r t e d  as 3 2 0 Â °  10  t o  1 4  k n o t s .  The a i r c r a f t  
w a s  f lown on a r i g h t  hand c i r c u i t  o n t o  f i n a l  a t  3  nm, where 
t h e  C a p t a i n  t o o k  o v e r  c o n t r o l  f o r  l a n d i n g  as w a s  s t a n d a r d  Company 
p r o c e d u r e  f o r  t h a t  aerodrome.  

The c r e w  r e p o r t e d  t h a t  t h e  approach  w a s  i n i r i a l l v  h i g h  on t h e  
p r e c i s i o n  approach  p a t h  i n d i c a t o r  (PAPI)  b u t  w a s  c o r r e c t e d  
by 500 f e e t .  S i n k  w a s  t h e n  e n c o u n t e r e d  on s h o r t  f i n a l ,  b u t  w a s  
c o r r e c t e d  w i t h  a n  a p p l i c a t i o n  o f  power. A s p e e d  i n c r e a s e  f o l l o w e d ,  
b u t  had been c o r r e c t e d  as t h e  a i rcraf t  c r o s s e d  t h e  runway t h r e s h o l d  
a t  normal  h e i g h t .  Power r e d u c t i o n  and normal  f l a r e  l e d  t o  a normal  
touchdown, a p p a r e n t l y  j u s t  p a s t  t h e  "300 m" runway marke r s .  Power 
w a s  r e d u c e d  t o  ground i d l e ,  t h e  nosewheel  w a s  l owered  and  t h e  a i r -  
b r a k e / l i f t  s p o i l e r  l e v e r  moved towards  t h e - l i f t  s p o i l e r  p o s i t i o n .  

Lcence 

ATPL 

Wheel b r a k i n g  w a s  commenced p r o m p t l y ,  b u t  i t  became e v i d e n t  
t o  t h e  c r e w  t h a t  i n s u f f i c i e n t  d e c e l e r a t i o n  w a s  b e i n g  a c h i e v e d .  
The F i r s t  O f f i c e r  a s s i s t e d  t h e  C a p t a i n  w i t h  b r a k e  p e d a l  p r e s s u r e ,  
w i t h o u t  e v i d e n t  f u r t h e r  e f f e c t .  2000 p s i  b r a k e  s y s t e m  p r e s s u r e  
a p p l i e d  was n o t e d .  

- 
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Hours last 3 months 

When i t  became o b v i o u s  t h a t  t h e  a i r c r a f t  would n o t  s t o p  b e f o r e  
t h e  end  o f  t h e  runway, t h e c a p t a i n  s t e e r e d  i t  l e f t  some 25 m 
t o  a v o i d  a c o l l i s i o n  w i t h  t h e  s u b s t a n t i a l  c o n c r e t e  g a t e p o s t s  
and  s t r a i n e r s  l o c a t e d  75 m a l o n g  t h e  ex tended  c e n t r e  l i n e .  
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The a i r c r a f t  r o l l e d  a c r o s s  f i r m  g r a s s ,  through t h e  aerodrome 
boundary f ence ,  a c r o s s  a750mm deep d i t c h ,  t o  come t o  rest 
i n  s o f t  p a s t u r e  96.7  m from t h e  runway end. Only minor damage 
w a s  i ncu r r ed .  

The Captain  ordered a  cab in  evacua t ion ,  w i th  1 L escape  s l i d e  
be ing  deployed. However, as t h e  s i t u a t i o n  w a s  r e a s s e s s e d  as 
no t  u rgen t ,  passengers  w e r e  al lowed t o  remain on board u n t i l  
boarding s t e p s  w e r e  brought up. 

One passenger  subsequent ly  r e p o r t e d  a minor neck i n j u r y .  

A f t e r  recovery  of t h e  a i r c r a f t  and eng inee r ing  i n s p e c t i o n  of 
t h e  brake systems,  i n c l u d i n g  p recau t iona ry  replacement of t h e  
e l e c t r o n i c  c o n t r o l  u n i t ,  no f a u l t  w a s  found. The a i r c r a f t  w a s  
f e r r i e d  back t o  base .  

Subsequent manufac ture r ' s  and base  eng inee r ing  i n s p e c t i o n s  
found no f a u l t  w i th  t h e  a i r c r a f t  b rak ing  systems.  

Examination of t h e  runway showed no marks a s s o c i a t e d  wi th  t h i s  
landing.  The wheelmarks a c r o s s  t h e  f i r m  g r a s s  showed c l e a r  
t y r e  p a t t e r n s  w i th  l i t t l e  evidence of b rak ing  and no sk idd ing .  
The t y r e s  showed no evidence of aquaplaning o r  locked wheel 
braking.  

The runway s u r f a c e  had been wet a t  0940 hours  bu t  w i t h  no s t a n d i n g  
w a t e r .  
The s u r f a c e  was coa r se  sha rp  s t o n e  c h i p  which would 
prov ide  a h igh  va lue  of s u r f a c e  f r i c t i o n  and f a c i l i t a t e  d ra inage  
of s u r f a c e  wate r .  A moderate camber a l s o  a s s i s t e d  water  run- 
o f f .  Rubber d e p o s i t s  on t h e  s u r f a c e  w e r e  p r e s e n t  bu t  were not  
heavy enough t o  f i l l  t h e  c h i p  t e x t u r e .  

Nine m i l l i m e t r e s  of r a i n  f e l l  a t  Queenstown between 0500 and 
1000 hour s ,  of which 2 . 8  nun w a s  i n  t h e  50  minutes b e f o r e  t h i s  
i n c i d e n t .  This  r a i n f a l l  i n t e n s i t y  ensured t h a t  t h e  s u r f a c e  
was wet,  bu t  w a s  u n l i k e l y  t o  have caused a s u f f i c i e n t  depth  
of wate r  t o  permit  aquaplaning.  

The anemograph at  Queenstown recorded cons ide rab le  v a r i a t i o n  
of t h e  wind, w i t h  a  peak of 1 9  knots  and d i r e c t i o n  swings between 
280Â and 360 '  magnetic at around 0940 hours.  A t a i l  component 
of up t o  9  knots  could have occurred d u r i n g  t h e  land ing ,  bu t  
t h i s  could not  be  v e r i f i e d .  

The a i r c r a f t ' s  d i g i t a l  f l i g h t  d a t a  r e c o r d e r  and cockp i t  vo i ce  
r e c o r d e r  were taken t o  t h e  Bureau of A i r  S a f e t y  I n v e s t i g a t i o n ,  
Canberra ,  f o r  read-out and a n a l y s i s .  Good q u a l i t y  r e s u l t s  w e r e  
ob ta ined  from both.  

The f i n a l  approach p r o f i l e  was  e s s e n t i a l l y  recorded as desc r ibed ,  
bu t  a i r b r a k e s  were deployed on ly  50% on s h o r t  f i n a l ,  r a t h e r  
t han  100% a s  normal. S h o r t l y  a f t e r  touchdown, t h e  remaining 
a i r b r a k e  w a s  deployed,  r a t h e r  than  l i f t  s p o i l e r s  a s  normal. 

. . (Cont )  



The l i f t  s p o i l e r s  deployed some 1 6  seconds a f t e r  touchdown, 
3  o r  4 seconds be fo re  l e a v i n g  t h e  runway. During t h e  ground 
r o l l  d e c e l e r a t i o n  v a l u e s  up t o  0.3 q occur red ,  i n c r e a s i n g  t o  
0.36 g  a f t e r  t h e  s p o i l e r  deployment, conf i rming t h a t  wheel 
b rak ing  had been achieved.  

It was l i k e l y  t h a t  t h e  a i r c r a f t ' s  e l e c t r o n i c  a n t i - s k i d  
brak ing  system had func t ioned  normally and t h e  l i m i t e d  b rak ing  
achieved w a s  a  r e s u l t  of reduced t y r e  f r i c t i o n  on t h e  w e t  s u r f a c e  
i n  t h e  absence of l i f t  s p o i l e r s  du r ing  t h e  m a j o r i t y  of  t h e  
l and ing  r o l l .  The l a c k  of b rak ing  evidence on t h e  f i r m  w e t  
g r a s s  may have r e s u l t e d  from t h e  s e n s i t i v e  response  of t h e  
a n t i - s k i d  system t o  t h a t  s u r f a c e .  

The d i s t a n c e  t r a v e l l e d  du r ing  l and ing  was c a l c u l a t e d  from t h e  
recorded l o n g i t u d i n a l  a c c e l e r a t i o n  d a t a .  This  p laced  t h e  touchdown 
a t  approximately  530 m from t h e  t h r e s h o l d ,  o r  230 m p a s t  t h e  
"300 m " markers and gave an overrun speed of 30 knots .  

The l and ing  d i s t a n c e  r e q u i r e d  w a s  c a l c u l a t e d  from t h e  A i r l i n e  
Opera t ing  Manual, f o r  t h e  r e l e v a n t  c o n d i t i o n s  w i t h  a  w e t  runway. 
This  L D R ,  which inc luded  a 67% s a f e t y  f a c t o r ,  was 1300 m. The 
l and ing  d i s t a n c e  a v a i l a b l e  a t  Queenstown w a s  1342 m .  

Performance d a t a  from t h e  a i r c r a f t  manufacturer  showed t h a t  
t h e  ground r o l l  d i s t a n c e  would i n c r e a s e  4 1 %  from 540 m t o  762 m 
w i t h  no l i f t  s p o i l e r s  deployed. 

The manufac ture r ' s  performance d a t a  a l s o  showed t h a t  t h e  a i r c r a f t  
was capable  of s topping  w i t h i n  t h e  l and ing  d i s t a n c e  a v a i l a b l e  
i f  t h e  l i f t  s p o i l e r s  f a i l e d  t o  deploy,  p rov id ing  a normal touchdown 
d i s t a n c e  had been achieved.  

This  l onge r  r o l l  of 762 m, w i t h  t h e  long touchdown d i s t a n c e  
of 530 m, e f f e c t i v e l y  consumed most of t h e  d i s t a n c e  a v a i l a b l e .  
The remaining 50 m may have been consumed by some u n q u a n t i f i a b l e  
f a c t o r  such a s  a t a i l w i n d  g u s t ,  o r  less than  f i r m  i n i t i a l  b rak ing .  

The long touchdown d i s t a n c e  was probably a r e s u l t  of two f a c t o r s .  
One was t h e  u n s t a b i l i s e d  approach which followed t h e  l a t e  hand 
over of c o n t r o l  t o  t h e  Capta in ,  w i t h  t h e  a i r c r a f t  h igh  on t h e  
PAPI. The power i n c r e a s e  which followed t h e  s i n k  on s h o r t  f i n a l  
allowed t h e  a i r c r a f t  t o  c r o s s  t h e  t h r e s h o l d  a t  normal h e i g h t ,  
bu t  probably not descending normally t o  t h e  aiming p o i n t .  The 
o t h e r  f a c t o r  was t h e  p a r t i a l  deployment of a i r b r a k e s .  

The A i r l i n e  Operat ing Manual r e q u i r e d  t h e  F i r s t  O f f i c e r ,  a f t e r  
touchdown, t o  observe l i f t  s p o i l e r  ope ra t ion  and t o  c a l l  "No 
s p o i l e r s "  if not s e l e c t e d  o r  a malfunct ion had occur red .  No 
such c a l l  was made on t h e  i n c i d e n t  l and ing .  

A f t e r  t h e  i n c i d e n t ,  t h e  A i r l i n e  amended t h i s  procedure  t o  r e q u i r e  
a p o s i t i v e  " s p o i l e r s  - yel low/greenU c a l l  t o  confirm normal 
ope ra t  ion.  

The cockpi t  i n d i c a t i o n  of l i f t  s p o i l e r  ope ra t ion  on t h e  200 
s e r i e s  a i r c r a f t  was a  p a i r  of green annunc ia tors  "SPLR Y" and 
'SPLR G". The 300 series a i r c r a f t  i n  t h e  fleet however, had 



i n  a d d i t i o n  t o  amber "SPOILERS NOT DEPLOYED" annunc ia tor .  The 
o p e r a t o r  proposed t o  modify t h e  200 series a i r c r a f t  t o  t h i s  later  
s t anda rd  . 
The s t anda rd  procedure  s p e c i f i e d  f o r  l and ing  t h e  BAe 146 t y p e  
produced touchdown "from t h e  150 po in t  t o  approximately  450 m. 
I d e a l l y  touchdown should occur  i n  t h e  a r e a  of t h e  aiming p o i n t  
i n  use  t o  t h e  aiming p o i n t  p l u s  150 m".  

The A i r l i n e  Opera t ing  Manual s p e c i f i e d  f o r  Queenstown and Rotorua 
i f  touchdown is  not  achieved by 300 m,  a go-around must be 
i n i t i a t e d " .  This  impl ied t h a t  t h e  t a r g e t  touchdown zone should be 
s h o r t  of t h e  300 m markers,  o r  PAP1 datum, s o  t h a t  t h e  normal 
d i s t r i b u t i o n  of touchdowns w e r e  achieved by 300 m. 

No d i f f e r e n t  procedure  w a s  s p e c i f i e d  o r  t augh t  f o r  t h e  touchdown 
requirement a t  Queenstown o r  Rotorua o t h e r  than  t h e  a c c u r a t e  
maintenance of approach speeds.  

This  absence of a s p e c i f i c  procedure  t o  m e e t  t h i s  non-standard 
l and ing  requirement meant t h a t  c r e w s  were l i k e l y  t o  e i t h e r  
develop i n d i v i d u a l  t echn iques  o f  v a r i a b l e  e f f e c t i v e n e s s ,  o r  t o  
treat t h e  go-around requirement as adv i so ry  only.  

The procedure s p e c i f i e d  f o r  l and ing  on wet runways emphasized a f i r m  
touchdown a t  t h e  aiming p o i n t ,  s e l e c t i o n  of ground i d l e  t h r u s t  and 
l i f t  s p o i l e r s  wi thout  d e l a y  and prompt wheel b rak ing  at  a 
moderate t o  f i r m  l e v e l .  

Although Queenstown F l i g h t  S e r v i c e  had advised  NZB of cont inuous 
l i g h t  t o  moderate r a i n ,  no s p e c i f i c  informat ion w a s  passed t h a t  t h e  
runway w a s  w e t .  While t h i s  should have been s e l f - e v i d e n t ,  such 
s p e c i f i c  adv ice  might have r e i n f o r c e d  t h e  crew's  pe rcep t ion  
of what t o  expec t  on land ing .  

Queenstown Aerodrome l ies  i n  t h e  lee of a d j a c e n t  h igh  t e r r a i n  i n  
n o r t h  t o  north-west winds. The ensu ing  t u r b u l e n t  f low t y p i c a l l y  
produces v a r i a b l e  s u r f a c e  wind d i r e c t i o n s  a c r o s s  t h e  runway. An 
a d d i t i o n a l  remote r ead ing  anemometer s i t e d  at  t h e  e a s t e r n  
boundary of t h e  aerodrome would p rov ide  u s e f u l  in format ion  f o r  t h e  
c a p t a i n s  of l and ing  a i r c r a f t .  

The presence  on t h e  extended c e n t r e l i n e  at  Queenstown of t h e  d i t c h  
and s u b s t a n t i a l  c o n c r e t e  g a t e p o s t s  and s t r a i n e r s  bo th  p re sen ted  
unnecessary e x t r a  hazards  f o r  any a i r c r a f t  s u f f e r i n g  an overrun 
and had t h e  p o t e n t i a l  t o  t u r n  t h i s  i n c i d e n t  i n t o  a s e r i o u s  a c c i d e n t .  

A s  a r e s u l t  of t h e  i n v e s t i g a t i o n  of t h i s  i n c i d e n t  i t  w a s  recommended 
t h a t :  

The Manager: Queenstown-Lakes Distr ic t  Counci l  A i rpo r t  Corporat ion 

- Remove t h e  p r e s e n t  s u b s t a n t i a l  conc re t e  g a t e p o s t s  on t h e  extended 
runway c e n t r e l i n e  of runway 05 and r e p l a c e  them w i t h  a 
l i gh twe igh t  f r a n g i b l e  s t r u c t u r e  t o  reduce  t h e  hazard t o  over-  
running a i r c r a f t ,  

- F i l l  i n  t h e  dra inage  d i t c h  which t h e  aircraft passed th rough ,  



The Manager: Airways Corporat ion 

- Research t h e  most a p p r o p r i a t e  l o c a t i o n  f o r  t h e  s e n s o r s  f o r  a 
system of anemometer t o  p rov ide  an a c c u r a t e  comparison of 
wind c o n d i t i o n s  a t  either end of runway 05/23 and i n s t a l l  
such a system as soon as p r a c t i c a b l e .  

The General  Manager of  t h e  A i r  Transpor t  D iv i s ion  of t h e  M i n i s t r y  
Transpor t  

Implement a c r e d i b l e  system of Mu-meter moni tor ing  on a 
r e g u l a r  b a s i s ,  of runway s u r f a c e s  a t  a l l  aerodromes used f o r  
a i r  t r a n s p o r t  o p e r a t i o n  and w i t h  a runway l e n g t h  of 1200 m o r  
more as p e r  ICAO recommendation i n  Annex 14  t o  
t h e  Convention on I n t e r n a t i o n a l  C i v i l  Avia t ion  paragraph  
2 . 6 . 1  o r  o therwise ,  

Revise  immediately the informat ion  i n  t h e  NZAIP Planning  
Manua; Page AGA 0-29 s e c t i o n  9 and i n  C i v i l  Avia t ion  Informat ion 
C i r c u l a r s  GEN A19 and A20, 

Review t h e  a p p r o p r i a t e n e s s  of  t h e  company Opera t ions  Manual 
l and ing  procedure  which r e q u i r e s  a d e v i a t i o n  from t h e  PAP1 
g l i d e  p a t h  i n d i c a t i o n  t o  ach ieve  t h e  r e q u i r e d  touchdown 
p o i n t  v e r s u s  t h e  manufacturers  c la im t h a t  t h e  neces sa ry  
l and ing  d i s t a n c e  s a f e l y  margins can be achieved by main ta in ing  
the s t a n d a r d  approach technique ,  and 

Ensure t h a t  a s t anda rd  approach p a t h  moni tor ing technique  i s  
p r e s c r i b e d ,  t augh t  and adhered t o .  

The General  Manager, Anse t t  New Zealand 

- Ensure  t h a t  a s t anda rd  approach p a t h  moni tor ing technique  
i s  p r e s c r i b e d ,  t augh t  and adhered t o ,  

- Ensure t h a t  t h e  p i l o t  who w i l l  do t h e  l and ing  t a k e s  over  
i n  s u f f i c i e n t  t i m e  t o  accustom himself  t o  t h e  p r e v a i l i n g  
c o n d i t i o n s ,  and 

- Ensure t h a t  t h e  p i l o t  not  f l y i n g  has  a r e s p o n s i b i l i t y  d u r i n g  
any approach t o  l and  t o  monitor t h e  a i r c r a f t ' s  speed,  h e i g h t ,  
d i s t a n c e  t o  go and c o n f i g u r a t i o n  of a i r  brakes  and s p o i l e r s  
t o  a d v i s e  t h e  p i l o t  f l y i n g  i f  any of t h e s e  f a c t o r s  are not  
w i t h i n  t h e  l i m i t s .  

The Manager of t h e  Airways Corporat ion has  s i n c e  advised  t h a t  t h e  
Corpora t ion  w i l l  implement i n  f u l l  t h e  recommendation made t o  them. 


