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.

Cautions:

1. Accident reports can be and sometimes are revised. Be sure to consult the investigative agency for the
latest version before basing anything significant on content (e.g., thesis, research, etc).

2. Readers are advised that each report is a glimpse of events at specific points in time. While broad
themes permeate the causal events leading up to crashes, and we can learn from those, the specific
regulatory and technological environments can and do change. Your company's flight operations

manual is the final authority as to the safe operation of your aircraft!

3. Reports may or may not represent reality. Many many non-scientific factors go into an investigation,
including the magnitude of the event, the experience of the investigator, the political climate, relationship
with the regulatory authority, technological and recovery capabilities, etc. It is recommended that the
reader review all reports analytically. Even a "bad" report can be a very useful launching point for learning.

4. Contact us before reproducing or redistributing a report from this anthology. Individual countries have
very differing views on copyright! We can advise you on the steps to follow.
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NEW ZEALAND

OFFICE OF

AIR ACCIDENTS
INVESTIGATION

AIRCRAFT INCIDENT

Ref. No. 90-0-445

AIRCRAFT OPERATION
Type Registration Class Purpose of flight
BRITISH AEROSPACE 146-200 ZK-NZB AIRLINE SCHEDULED PASSENGER TRANSPORT
LOCALITY TIME DATE DAMAGE
Place Province
QUEENSTOWN AERODROME OTAGO 0940 28 APR 90 MINOR
PILOT IN COMMAND INJURIES
7 Total Hours Hours last 3 months — F s M Nil
Licenee Age All types On type All Types On Type Crew 5
Passengers 1 43
ATPL |41 | 8923 655 205 | 205 p—

CIRCUMSTANCES

The aircraft was being operated on the sector from Christchurch

to Queenstown.

During cruise the First Officer obtained the

current weather conditions by RTF from Queenstown Flight Service.
This included advice of continuous light to moderate rain,

5 octas of cloud at 5000 feet and 7 octas at 10000 feet. As

a result an instrument approach to Alexandra was carried out

and the aircraft then flown VFR through the Kawarau Gorge to
Queenstown.

At Queenstown,
north-west wind reported as 320°,

Runway 05 was in use with a variable north to
10 to 14 knots. The aircraft

was flown on a right hand circuit onto final at 3 nm, where
the Captain took over control for landing as was standard Company
procedure for that aerodrome.

The crew reported that the approach was initiallv high on the
precision approach path indicator (PAPI) but was corrected

by 500 feet. Sink was then encountered on short final, but was
corrected with an application of power. A speed increase followed,
but had been corrected as the aircraft crossed the runway threshold
at normal height. Power reduction and normal flare led to a normal
touchdown, apparently just past the "300 m" runway markers. Power
was reduced to ground idle, the nosewheel was lowered and the air-
brake/l1ift spoiler lever moved towards the .1ift spoiler position.

Wheel braking was commenced promptly, but it became evident

to the crew that insufficient deceleration was being achieved.
The First Officer assisted the Captain with brake pedal pressure,
without evident further effect. 2000 psi brake system pressure
applied was noted.

When it became obvious that the aircraft would not stop before
the end of the runway, the Captain steered it left some 25 m

to avoid a collision with the substantial concrete gateposts
and strainers located 75 m along the extended centre line.
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The aircraft rolled across firm grass, through the aerodrome
boundary fence, across a 750 mm deep ditch, to come to rest

in soft pasture 96.7 m from the runway end. Only minor damage
was incurred.

The Captain ordered a cabin evacuation, with 1 L escape slide
being deployed. However, as the situation was reassessed as
not urgent, passengers were allowed to remain on board until
boarding steps were brought up.

One passenger subsequently reported a minor neck injury.

After recovery of the aircraft and engineering inspection of
the brake systems, including precautionary replacement of the
electronic control unit, no fault was found. The aircraft was
ferried back to base.

Subsequent manufacturer's and base engineering inspections
found no fault with the aircraft braking systems.

Examination of the runway showed no marks associated with this
landing. The wheelmarks across the firm grass showed clear
tyre patterns with little evidence of braking and no skidding.
The tyres showed no evidence of aguaplaning or locked wheel

braking.

The runway surface had been wet at 0940 hours but with no standing
water.

The surface was coarse sharp stone chip which would

provide a high value of surface friction and facilitate drainage
of surface water. A moderate camber also assisted water run-

off. Rubber deposits on the surface were present but were not
heavy enough to fill the chip texture.

Nine millimetres of rain fell at Queenstown between 0500 and
1000 hours, of which 2.8 mm was in the 50 minutes before this
incident. This rainfall intensity ensured that the surface
was wet, but was unlikely to have caused a sufficient depth
of water to permit acuaplaning.

The anemograph at Queenstown recorded considerable variation

of the wind, with a peak of 19 knots and direction swings between
280° and 360° magnetic at around 0940 hours. A tail component

of up to 9 knots could have occurred during the landing, but

this could not be verified.

The aircraft's digital flight data recorder and cockpit voice

recorder were taken to the Bureau of Air Safety Investigation,
Canberra, for read-out and analysis. Good guality results were
obtained from both.

The final approach profile was essentially recorded as described,
but airbrakes were deployed only 50% on short final, rather
than 100% as normal. Shortly after touchdown, the remaining
airbrake was deployed, rather than lift spoilers as normal.
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The 1lift spoilers deployed some 16 seconds after touchdown,
3 or 4 seconds before leaving the runway. During the ground
roll deceleration values up to 0.3 g occurred, increasing to
0.36 g after the spoiler deployment, confirming that wheel
braking had been achieved.

It was likely that the aircraft's electronic anti-skid
braking system had functioned normally and the limited braking

achieved was a result of reduced tyre friction on the wet surface
in the absence of lift spoilers during the majority of the
landing roll. The lack of braking evidence on the firm wet

grass may have resulted from the sensitive response of the
anti-skid system to that surface.

The distance travelled during landing was calculated from the
recorded longitudinal acceleration data. This placed the touchdown
at approximately 530 m from the threshold, or 230 m past the

"300 m " markers and gave an overrun speed of 30 knots.

The landing distance required was calculated from the Airline
Operating Manual, for the relevant conditions with a wet runway.
This LDR, which included a 67% safety factor, was 1300 m. The
landing distance available at Queenstown was 1342 m.

Performance data from the aircraft manufacturer showed that
the ground roll distance would increase 41% from 540 m to 762 m
with no 1lift spoilers deployed.

The manufacturer's performance data also showed that the aircraft
was capable of stopping within the landing distance available

if the 1lift spoilers failed to deploy, providing a normal touchdown
distance had been achieved.

This longer roll of 762 m, with the long touchdown distance

of 530 m, effectively consumed most of the distance available.

The remaining 50 m may have been consumed by some unquantifiable
factor such as a tailwind gust, or less than firm initial braking.

The long touchdown distance was probably a result of two factors.
One was the unstabilised approach which followed the late hand
over of control to the Captain, with the aircraft high on the
PAPI. The power increase which followed the sink on short final
allowed the aircraft to cross the threshold at normal height,

but probably not descending normally to the aiming point. The
other factor was the partial deployment of airbrakes.

The Airline Operating Manual required the First Officer, after
touchdown, to observe 1lift spoiler operation and to call "No
spoilers" if not selected or a malfunction had occurred. No
such call was made on the incident landing.

After the incident, the Airline amended this procedure to reguire
a positive "spoilers - yellow/green" call to confirm normal
operation.

The cockpit indication of 1ift spoiler operation on the 200

series aircraft was a pair of green annunciators "SPLR Y" and
"SPLR G". The 300 series aircraft in the fleet however, had
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in addition to amber "SPOILERS NOT DEPLOYED" annunciator. The
operator proposed to modify the 200 series aircraft to this later
standard.

The standard procedure specified for landing the BAe 146 type
produced touchdown "from the 150 point to approximately 450 m.
Ideally touchdown should occur in the area of the aiming point
in use to the aiming point plus 150 m".

The Airline Operating Manual specified for Queenstown and Rotorua
"if touchdown is not achieved by 300 m, a go-around must be
initiated". This implied that the target touchdown zone should be
short of the 300 m markers, or PAPI datum, so that the normal
distribution of touchdowns were achieved by 300 m.

No different procedure was specified or taught for the touchdown
requirement at Queenstown or Rotorua other than the accurate
maintenance of approach speeds.

This absence of a specific procedure to meet this non-standard
landing requirement meant that crews were likely to either
develop individual techniques of variable effectiveness, or to
treat the go-around requirement as advisory only.

The procedure specified for landing on wet runways emphasized a firm
touchdown at the aiming point, selection of ground idle thrust and
lift spoilers without delay and prompt wheel braking at a

moderate to firm level.

Although Queenstown Flight Service had advised NZB of continuous
light to moderate rain, no specific information was passed that the
runway was wet. While this should have been self-evident, such
specific advice might have reinforced the crew's perception

of what to expect on landing.

Queenstown Aerodrome lies in the lee of adjacent high terrain in
north to north-west winds. The ensuing turbulent flow typically
produces variable surface wind directions across the runway. An
additional remote reading anemometer sited at the eastern

boundary of the aerodrome would provide useful information for the
captains of landing aircraft.

The presence on the extended centreline at Queenstown of the ditch
and substantial concrete gateposts and strainers both presented
unnecessary extra hazards for any aircraft suffering an overrun

and had the potential to turn this incident into a serious accident.

As a result of the investigation of this incident it was recommended
that:

The Manager: Queenstown-Lakes District Council Airport Corporation

- Remove the present substantial concrete gateposts on the extended
runway centreline of runway 05 and replace them with a
lightweight frangible structure to reduce the hazard to over-
running aircraft,

- Fill in the drainage ditch which the aircraft passed through,
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The Manager: Airways Corporation

- Research the most appropriate location for the sensors for a
system of anemometer to provide an accurate comparison of
wind conditions at either end of runway 05/23 and install
such a system as soon as practicable.

The General Manager of the Air Transport Division of the Ministry
of Transport

- Implement a credible system of Mu-meter monitoring on a
regular basis, of runway surfaces at all aerodromes used for
air transport operation and with a runway length of 1200 m or
more as per ICAO recommendation in Annex 14 to
the Convention on International Civil Aviation paragraph
2.6.1 or otherwise,

- Revise immediately the information in the NZAIP Planning
Manua; Page AGA 0-29 section 9 and in Civil Aviation Information
Circulars GEN Al9 and AZ20,

- Review the appropriateness of the company Operations Manual
landing procedure which requires a deviation from the PAPI
glide path indication to achieve the required touchdown
point versus the manufacturers claim that the necessary
landing distance safely margins can be achieved by maintaining
the standard approach technigue, and

- Ensure that a standard approach path monitoring technique is
prescribed, taught and adhered to.

The General Manager, Ansett New Zealand

- Ensure that a standard approach path monitoring technigue
is prescribed, taught and adhered to,

- Ensure that the pilot who will do the landing takes over
in sufficient time to accustom himself to the prevailing
conditions, and

- Ensure that the pilot not flying has a responsibility during
any approach to land to monitor the aircraft's speed, height,
distance to go and configuration of air brakes and spoilers
to advise the pilot flying if any of these factors are not
within the limits.

The Manager of the Airways Corporation has since advised that the
Corporation will implement in full the recommendation made to them.



