British Airways Plc
Type: ~ Boeing 747 - 236B
Nationality: United Kingdom

Registration:  G-BDXC

se of accident: Nairobi (Jomo Kenyatta) Airport

i

Latitude: 01° 19' 07" S
Longitude: 036° 55' 33" E
11 December 1984

at 2040 hrs GMT (2340 hrs Local time)

All times in this report are in GMT




Few slip, whij
: ’ ch included two nights' rest, in Johannesburg

at 1710 hr
S with
R a destination of Nairobi Jomo Kenyatta
aircraf
su t was flown by the co-pilot (P2) acting
upervision' (P1S) whil
o 173 ile the Captain operated as his
ugh €Y continued to o
éad e ccupy their normal seats. The flight
1 was de
o o 8cribed as uneventful and when initial descent
> W given b i
o Y Nairobi Air Traffic Control (ATC) it included the
e al wea
: ther report of wind, 220° at 3 kts; visibility greater than
cloud
» 3 oktasof status at 600 ft, 7 oktas at 2000 ft; temperature,
ew i
point, 16°c. The crew were also informed that the radar at Nairobi
t of service and that they were cleared as number two for an approach
Inway 06 using ILS procedure 'B'. While the aircraft was on route for
G' NDB, the crew heard the aircraft ahead of them being informed of
rain and that the runway was 'wet but draining'. Later, while the
raft was in the holding pattern at the 'GG' beacon, they heard that the

r aircraft had been forced to go-around because of low cloud.

er leaving the holding pattern at the 'GG' beacon, the P2 established the

craft on the ILS for runway 06 using the triplicated autopilot to fly the

5 while he controlled the speed manually using the throttles with a target
The undercarriage and 30° flap had been lowered early

Aeed of Vref +5 kt.
In view of the expected

ing the approach to improve the approach stability.

way conditions, the P2 called for the auto-brake system to be selected to

and the windscreen wipers were selected to 'High'.

s approach lights were first seen when the aircraft was about 300 ft above
at 1 Radio Decision Height of 200 ft, and at 200 ft above the decision

ht the approach and runway lights were fully visibile although it was

3 heavily.

;sconnected the autopilots just below the decision height and carried
anding that was described by the flight deck crew as 'normal' and

3 During the final approach phase the captain had made
'iyeight calls at 100 ft, 50 ft and 30 ft. Immediately after

?2 selected reverse thrust and the lift spoilers deployed

; Thg P2 was aware that the aircraft was moving to the right
5




tarted to ya¥ to the left but ¢oneguu‘4 Sﬁ*
1 the right wing, body ﬁnd' .

urface at a pointﬂhﬁig
rcraft then paralleiledv

_’»lng. The aircraft 8

A right hand side of th
ody undercarriage units

e runway unti

lert the paved 8

e runway . The ai

_vut still yawed to the left until the int
it returned to the paved surface and was brought to a rest on the runﬂiy o

entreline opposite taxiway IDeltal. At this point the Flight Engineer le
the aircraft to inspect the undercarriage for damage and found that although
" all the tyres were badly cut, none of them had deflated and there was no
to the undercarriage assemblies. The aircraft was then ta: Y
amined by ground engineers before taxyingto

intersected th

‘Foxtrot' :
ersection with taxiway 'Bcho'

obvious damage
e runway and further ex

L

; clear of th
~ the passenger terminal.
»

? Injuries to persons

Injuries Crew Passengers G fﬁ
Fatal 0 0 0 &
Serious 0 0 s
Minor/None 16 275 2

.3 Damage to Aircraft

.3.1 Aircraft Damage
The damage sustained by the aircraft was caused entirely by debri
ebris thi

up y "‘ct
p 1Irom the wheels af ter they had lef t the paved Burface and di
3
to the tyr‘es caused by OCkS in the soil and by mway Sid "11@ ﬁ
I e B T

< e Tyres

All of the t res rema i
Yy ined lnflated but with the ex p : L¢

gear, which !el’“ai“e O
d n the paved Sux“face throughout all t’
’

The port win :
G bg gear tyres displayed clear signs of rubber
rake application and aqua-planing. Th di‘tr
. e s

Other t
yres fro
ke M various locations on the undercarriag sys
displayed some slight signs of rubbar & )

were gener, ot co
i ally isolated areas
ignificance. pul |



I':g an angle of approximately 12° to the plane of the wheel ,
ompatible with the maximum 13° yaw

~ indicated by the runway markings in

angle to left, ("elat:lve 5

the vicinity of taxi-way '

With the exception of the damage sustained during the

incident, a)
the tyres were in good condition.

Airframe Damage

All of the airframe damage was caused by debrisg thrown up by the
wheels.

The trailing edge inboard rear flap section was badly damaged and
required removal prior to departure from Nairobi,

Prior to depamre. This
flap section was replaced at London Heathrow, Further tetinn
damage was sustained by the boat fairings on the starboarg wing, by
A rear fuselage belly skins, ng edge Rl i e
! right wing gear truck
€ear drag strut.

the inboarg traili
; wing, the numbers 11 and 7 brake units, the

; plate, and a cable conduit on the left wing



onnel Information

Commander:

‘chence:

edical certificate:
Instrument rating:
Certificate of Test:

Flying experience:

»f?) Co-pilot:
A Licence:

Medical certificate:

Instrument rating:
Certificate of Test:

Flying experience:

3) Flight Engineer:

Licence:

Medical Certificate:
Certificate of Test:

Flying experience:

Male, aged 37 years

Airline Transport Pilot's Licence No 68
cence No 6883
valid to 1 February 1987 S s

Valid to 31 May 1985
Valid to 24 Mar 1985
Completed 21 Aug 1984

Total, all types, 8715 hours
Total, Boeing 747, 888 hours
Total, last 30 days, 66 hours

Male, aged 34 years

Airline Transport Pilot's Licence No 83443
valid to 29 Oct 1989 i !

Valid to 31 Jan 1985
Valid to 31 Jan 1985
Completed 12 Nov 1984

Total, all types, 7506 hours
Total, Boeing 747, 4065 hours
Total, last 30 days, 66 hours

Male, aged 38 years

Flight engineers, No 2071
valid to 3 May 1987

Valid to 28 Feb 1985
Completed 24 July 1984
Total, all typres,
Total, Boeing 747,
Total, last 30 days,

4114 h
4114



1 e Information
Al ,

Main particulars

Manufacturer: i?‘oeing Airplane Comp;
Aircraft Type: Boeing 747-236p
Date of Manufacture: 1977

Manufacturer's Serial No: 21240

Registered Owner: British Airways Plc

UK Transport Category
valid to 21 June 1987

Ccertificate of Airworthiness: (Paasengez;)

i X Four Rolls-Royce RB 211-524Cc-19
Engines:

7 2 Aircraft weight data
6.

Maximum permitted take-off weight: 371,945 kg
X
Maximum permitted landing weight: 285,760 kg
a

2 .
Maximum zero fuel weight: 243,350 kg
ight: 71,000 k
Estimated accident weight: 271, ; kg
: : 9,900
Estimated fuel at accident: 59, g

imum performance limited landing weight: 280,800 kg
Maxim



.2

1.7.3

1.7.4

1.7.5

1984:
Kenyatta) Airport on 11 December
Sacas090 tempo

1812 060/10 9999  3sc020 : :

304 030/05 1000 40BCFG 6STCO 7scOl
: 5CUS022 SACASQS0
0609
1524  060/10 9999  5SC022 SACAS090 tempo
1521 GORA gradu
1821 03005 48C018

1803 030/0% 9999 48C018 tempo
0003 8000  6ORA 35TO0S -
The

following Meteorological Reports were made at Nairobi

December 1984, This information was made available to the |

747, G-BDXC.
2000  220/03 9999  3sTOOG 7SC020 716
2030  230/03 9999  61RA 357008 '

Anemometer recordihg
Examination of the ane!
2100

mometer trace s
v the wing



to Navigation

Category 1.

ter completing a holding pattern on the 'GG' NDB, an automatic ILS was
own uming procedure 'B'. The aircraft was equipped with triplicated

ocaliser recelvers and duplicated glide slope receivers.

The Radlo Altimeter Decision Helght for this approach was quoted as 200 ft
~in the Operation Manual.

" Communications

Recordings were made of the alr to ground communications on the Approach

were of a very poor quality but the Kenyan Accident Investigation Branch were

able to obtain a transcript of the communications.

Nairobi (Jomo Kenyatta International) Airport is situated at an elevation

of 5327 ft amsl., There is a single runway 06/24 (QDM 056°) 4117 m long and
45 m wide. There is elevated runway edge lighting 25 ft outside of the

runway edge. There is no runway centreline lighting.
In the 06 landing direction there is an average slope of 0.4% downhill.

The approach lighting consists of a high and low intensity centreline with
5 high intensity bars and 1 low intensity bar. 3 sets of VASI are installed

on either side of the runway, set to 2.8° approach angle.
(TT——

Taxiway 'F' (where the aircraft departed from the paved surface) is 1500 m
from the threshold. Taxiway 'E' (where the aircraft regained the paved
gurface) ip a further 750 m along the runway. On the night of 11 December,

every fourth pair of high intensity runway edge lights was unserviceable.

B0

Frequency of 119.7 MHz and the Tower Frequency of 118.7 MHz. These recordings







the Flight Data Recorder informatg
on

stted at Figure 1, at 350 ; v @ relevant
L ft radlo heigh

: t
abilised on the localiser and op R the aircrap
eli

deslope with

een -18 and -19 seconds, at 1§
' 0 to 175 rt
radio hei

Vse“gaged as a slight roll to the left was buildin
reached about 3 deg at -17 sec. ‘ﬁb

At about -15 sec. the aircraft began to deviate ¢

{e{F}

JJLS course line, and shortly after at -12 sec. and 40

3 and S5 degrees right wing down. Rudder pedal conﬁmnll b

down control wheel input.

The localiser deviation reached a maximum of 25 ya left of
_5 sec (15-20 ft radio height) and then gradually came
line as the right rudder pedal input reached 30-40%.

ily applied. The swing in headi
der was applied.

et -



:coafvmoﬂthe*o(ther”Otom-“v»_.
ding of D£1 aegladataqeedo(l&ktw. At this
sified from sre Bormal Accelerztion readings, he loc

imated zcouracy of the relevant parameters:-

$ o SR,
i0 EEIGHT - ~-51f: a4
2aADI0 FEIGESI ¢
' ?
EADHING - —-3pC N
) NG
HEADL 3
S - - 2 kt
IS ,
EUDDER PEDAL — - 5%

‘%

not possible ®o deduce
the Airspeed and Hezding recordings
it possible from the acceleromeiers, due to

p. lrm-maw.dmmui_lv
of DDM per metre displacement at the I
of the ILS localiser GEVAS \ ;



- wreckag® and Impact ihfﬁtﬁ;ﬁigh

gxamination of runway (see Aybindtn 1)

y ident

A continuous set of tyre tracks, which were positivel
having been produced by G-BDXC, extended from the touch-down
throughout the alrcraft's ground roll to a point just prior o
aircraft ultimately regalned the runway centreline.

f runway 06 at a point

The aircraft touched down on the centreline ©
which is within

approximately 1000 metrens deep into the paved gurface,

the normal touch=down zone.

that the aircraft

ahow

of the tyre tracks
left of the runway

The position and orientation

to the

heading at touch-down was approximately 1%°

centreline but that the alrcraft wa
roximately 4° to the pight of ru
the alrcraft tracked 1n @
gle of about 4°
of track by

13 left of the rrack

he ground

a track over t

a making
puring the initial

nway centreline.

app
400 metres of ground roll, atraight line towards

and edge of the runway at an an

to the contraline,

the righth
but the airc

raft heading remained yawed to the left
approximntely IS increasing ateadily to approxlmt!'lv

e alrcraft was about to run oft
d began to reapond to the

parallel with the runway

by the time th the paved aurface at

taxi-way 'F'. By this time the aircraft ha

yaw left inputs and was tracking
but was displaced to the r

npprokantely
ight beyond the edge of the runway

centreline,
ection with tax i ~way .

inside the enlarged paved area at the inters

eaatern edge of taxi-way

The aircraft left the paved gurface at the north
el with the runway edge,

‘F' and followed & track npproximntely parall

13° left of track, before {t responded further and began

rds the runway centreline, regaining the paved surface
Junction with taxi-way 'E'. As the aircraft crossed
it was tracking back to intercept

still yawed some
to turn back towa

just prior to the
n with taxi-way ‘E'.
of approximately 4°, but by this stage, the

approximately 7° left of track.

the intersectio

the centreline at an angle
oft yaw had been reduced to
cations at this point that nosewheel steering inputs were

and, shortly after, full control was regained and it was
centreline. The left wing gear remained

magnitude of 1
There were indi

being applied
aligned successfully with the
ed surface throughout the landing roll.

on the pavi




ge cont

a number

11owing the aircraft g return to London Heathrow,
onducted by British Airways in accordance with the terms
t Investigation Authorities.

as Acciden

were checked for correct

jintenance manual

aiwith the ma
vealed

The checks re

functioni

(sgcegpna 82—51—00 page 503 and 32-53—00 page 501) -

n ‘bnarnsiity, and subsequenttaxichecks confirmed the correct operation
teering gystems:

re function checked and times in

e manual (sectio
The No 2 thrust reverser deployment

r systems we
n 78-30-00 page 501), and

e maintenanc
fects were found.
n the Nos 1,
th

e Nos 1, 3 and 4) becuase of slight hu ti
nting

_htly longer tha
g 3 and 4 reversers (4% seconds

) geconds for
This delay ig not consl
dered to be of
sufficient

ve Pl
ave played @ naterial part in the subject incid
ead-out has confl g
rmed that all reversers deployed ¥
ed correctl
Y

achieved dur
ing the incident deployment
of rever
se




Affurther set of checks, additional to those reéuéated in
of release, were carried out on the aircraft brake aystems:'
checks of the operation of the brake systems, including the a
and anti-skid systems, revealed no evidence of abnormality. The
auto-brake control unit was removed and subjected to further che

in the
workshops, where its satisfactory performance was confirmed.

7 Additional Information

7.1 Briefing information

The operator's Airfield Briefing Sheet made available to the commander

of the aircraft, dated October 1984, contains the information that
the 'Runway drains well but slippery when wet'.

,17.2 Operator's Flying Manual

The following extracts are taken from the British Airways Flying Manual ”}

for the Boeing 747:-

s" (where the captain is handling the aircraft 'must call at

t, 50 ft, and 30 £t (Rad. Alt).

#*Co-pilot
exactly 100 f

nose of the aircr

At the 50 ft point the

aft should be very near the threshold and the gentle

flare manoeuvre should be initiated at 40 ft approximately."

i
j nded that Auto-brakes are used in preference to

f "It is strongly recomme
normal foot braking. It should be noted that after touch-down and
auto braking will be applied - this takes

wheel spin-up has occurred,

approximately 5 gseconds s

"On the runway, direction ig maintained by use of rudder and, if

necessary, differential praking'

"In the event of directional control problems, return all engines to

idle reverse."

differential braking is required for
noted that on aircraft with Auto-brake
e system will disarm, requiring normal

' If the runway surface is slippery
se thrust application can aggravate
roblems during deceleration."




