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FOREWORD

This report is a technical document that reflects the views of the investigation team on
the circumstances that led to the accident.

In accordance with Annex 13 of the Convention on International Civil Aviation, it is not
the purpose of the aircraft accident investigation to apportion blame or liability. The sole
objective of the investigation and the Final Report is the determination of the causes,
and define recommendations in order to prevent future accidents and incidents.

In particular, Art. 17.3 of EU Regulation 996/2010 stipulates that a safety
recommendation shall in no case create a presumption of blame or liability for an
accident, serious incident or incident.

Safety recommendations and Safety messages

When AAIU(Be) issues a safety recommendation to a person, organization, agency or
Regulatory Authority, the concerned person, organization, agency or Regulatory
Authority must provide a written response within 90 days.

That response must indicate whether the recommendation is accepted, or must state
any reasons for not accepting part or all of the recommendation, and must detail any
proposed safety action to give effect to the recommendation.

AAIU(Be) can also issue a safety message to a community (of pilots, instructors,
examiners, ATC controllers), an organization or an industry sector for it to consider a
safety issue and take action where it believes it appropriate. There is no requirement for
a formal response to a safety message, although AAIU(Be) will publish any response it
receives.

The investigation was conducted by L. Blendeman, with the support of the US NTSB and
theBureau dOoEnqu°te et Analyse of France
The report was compiled by L. Blendeman

NOTE:
1. For the purpose of this report, time will be indicated in UTC, unless
otherwise specified.
2. ICAO doc. 9859 was used for the identification of the hazard and the
consequence.
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SYMBOLS AND ABBREVIATIONS

EU

o

St O

AAIU(Be)
AC
AMSL
ANT VOR
APU
AR/KB
ATC
ATIS
ATPL (A)
ATSB
BCAA
BEA
CAA
CB/CBB
CAS
Clv1C sID
CPL(A)
CVR

deg
DGAC
EBBR
EC

FCM
FDR

FE

FH

FMS

GSM
GWT

European Union

Minutes

degree

Degree Centigrade

Feet

Inch

Air Accident Investigation Unit (Belgium)
Aircraft

Above Mean Seal Level

Antwerp VHF omnidirectional range
Auxiliary Power Unit

Arrété Royal / Koninklijk Besluit

Air Traffic Control

Automatic Terminal Information Service
Airline Transport Pilot Licence (Airplane)
Australian Transport Safety Board
Belgian Civil Aviation Authority

Bureau d'Enquéte et Analyse

Civil Aviaiton Authority

Cargo B Airlines

Corrected Air Speed

Chievres 1C Standard Instrument Departure
Commercial Pilot Licence (Airplane)
Cockpit Voice Recorder

degrees

Direction Générale de I'Aviation Civile
Brussels Airport

European Commission

Flight Crew Member

Flight Data Recorder

Flight Engineer

Flight Hour

Flight Management System
gravitational acceleration

Cellular phone

Gross Weight
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h hour

ICAO International Civil Aviation Organisation
Km Kilometer

kt(s) knots

LH Left Hand

LPC Licence Proficiency Check

mbar millibar

N North

N1 Low Pressure Compressor rotational speed
NAV Navigation

NE North East

oM Operator's Manual

OPC Operators Proficiency Check

OPS Operations

para paragraph

PIC Pilot In Command

PNF Pilot Not Flying

QRH Quick Reference Handbook

RJ Regional Jet

RPM Revolutions per Minute

RTTO Real Time Take-Off

SOP Standard Operating Procedure

Tcu Towering Cumulus

TO Take-Off

TORA Takeoff Run Available

TOW Take Off Weight

US NTSB  United States - National Transport Safety Board
UTC Coordinated Universal Time

V1 Critical Engine Failure Recognition Speed
V2 Takeoff Safety speed

VHF Very High Frequency

Vr Rotation Speed

ZFW Zero Fuel Weight
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S[MNORSIS.

Date and hour of the accident: 27 October 2008 at 15:20 UTC

Aircraft: Boeing B747-228F (SCD) msn: 24158
Accident location: On the Brussels airport - EBBR

Aircraft operator: Cargo B Airlines (ICAO code: CBB)

Type of flight: Commercial Air Transport i International - Cargo
Persons on board: 6 persons

Abstract.

The aircraft took off from Brussels airport at 15:00 UTC. Upon rotation, the crew heard
an abnormal noise, and had difficulties to get the aircraft in the air. After adjusting the
engine power, the aircraft took off.

Observers on the ground saw two white clouds appearing successively under the tail of
the aircraft upon rotation, followed by flames.

The inspection of the runway revealed that parts separated from the aircraft, amongst
which the APU access door.

The aircraft dumped the excess of fuel and landed back in Brussels at 16.20 UTC.
Inspection on the ground revealed that large portions of the underside skin of the talil
section were missing.

Cause(s).

The accident was caused by an inadequate take-off performance calculation, due to

wrong gross weight data input error in the software used for the computation of the take-

of f performance parameters and the failure to
checking the validity of the data.

Contributing factor(s)
1 Inadequate pairing of crew members with low experience.
1 Lack of distraction management.

Hazards® identified during the investigation.
Entry of inadequate values for the take-off weight in the Flight Management System
(FMS)

Consequences®.
Abnormal runway contact (ARC) - tail strike
Runway excursion (RE)

' Hazard i Condition or object with the potential of causing injuries to personnel,

damage to equipment or structures, loss of material, or reduction of ability
to perform a prescribed function.

? Consequence i Potential outcome(s) of the hazard
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1. Factual Information

1.1. History of flight.

The flight BB3101 of Cargo B was scheduled to fly from Brussels (EBBR) to
Campinas, Sao Paulo, Brazil (SBKP) via Dakar, Senegal (GOQY)

The crew consisted of 6 persons; three pilots, 2 flight engineers and a load
master (passenger). The third pilot was intended as relief pilot, needed for the
long flight. The additional flight engineer was an examiner, needed for a routine
check of the first flight engineer.

The relief pilot was not planned to fly that day; he was shopping when called on
the morning to fly on the afternoon. He had just the time to get home and to
drive from Ostend to Brussels.

The co-pilot and the relief pilot were the first in the crew room, where the
briefing took place. The commander arrived one hour before planned departure
and got the envelope with the documents the flight planning prepared for the
flight.

The relief pilot, having just completed the B747-400 conversion course,
requested the commander to fly on the second leg of the flight (Dakar i
Viracopos) in order for him, during the first leg (Brussels i Dakar), to refresh his
memory on the B747-200.

The crew agreed that the co-pilot would be the pilot flying for the first leg.

During the briefing, the three pilots and the dispatcher discussed the flight route
and the alternate destinations; GBYD (Banjul, Gambia) and GUCY (Conakry,
Guinea). The flight engineers arrived later, and did not participate in the briefing.
The flight engineers arrived 20 to 30 minutes before the departure time.
Realizing the time left to prepare for the flight was insufficient, the commander
requested to postpone the flight for 30 minutes; this was granted and the crew
went to the aircraft.

They were met by the maintenance team, who reported the aircraft was
technically in order. A mechanic was called later to handle a concern with one
of the altimeters.

The pilots went in the cockpit, at their respective seats, and began the flight
preparation. There was no apparent stress.

The co-pilot set the route into the FMS, while the commander checked the
ATIS information.
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In the cockpit, the relief pilot asked the commander to do the performance
computation with the real time take-off software (RTTO). The commander
agreed and requested to make the computation for dry and wet runway; in the
event the r u n w aondit®ns would change. The relief pilot took one of the two
portable computers on-board, and performed the computation. The relief pilot
took the following into consideration:

- Wet runway.

- Starting from B1 intersection of Runway 25R.

- Disregard the head wind value

The cargo loading was reported on the load sheet produced by a local handling
agency. The commander and the relief pilot discussed about the opportunity to
use either the figures of the load sheet, or use a specific module of the
performance computer in order to enter the weight of the individual pallets, as it
is done in outstation. They agreed to use the load sheet, as they were in

Brussels.
PASSENGER/CABIN BAG (s} 0/0/0/0 TTL (0]
PAX Y o
TOTAL TRAFFIC LOAD 107765
DRY OPERATING WEIGHT 1E7Za80 ;
ZERD FUEL WEIGHT ACTUAL 265621) MAY 281680 ADJ
TAKE OFF FUEL - 4
TAKE OFF WEIGHT ACTUALJ363721§ HAX 377842 ADT
TRIP FUEL 9JuU
LANDING WEIGHT ACTUAL 294421 MAX 299370 L ADJ
IR R E RS S S S R R SRR R s S E RS R RS N
BALANCE AND SEATING CONDITIONS + LAST MINUTE CHANGES
DoOI 69.15 LIZFW £5, 01 * DEST SPEC CL/CPT + - WEIGHT
LITOW 99.60 LILAW &5. 76 *
HACZFW 25.2 MACTOW (::% ) #
MACLAW 24,9 *
.
CABIN AREA TRIM *
.
UNDERLDAD BEFORE LHC 4949  « LMC TOTAL
L R R R R R R R R R S A R L R R R R RS R
CAPTAINS INFORMATION AND LOADMESSAGE BEFORE LNMC
CG LIMIT TOW FWD 19.39 AFT 66.97
LAY FWD 30.44 AFT 88.64
ZFW FWD 40.81 AFT 84.58
TAXI FUEL 800 TAXI WEIGHT ACTUALJ3G4521F MAX 379202
FUEL DENSITY 0.800kg/ltr
PANTRY CODE & STANDARD
PAXWEIGHTS USED Y M B4 F B84C35IO0
ACTUAL BAGWEIGHTS USED
Figure 1: Extract of the load sheet showing the actual , TOFW and (TW)

While doing it, the relief pilot entered a wrong figure for the loading. The value
of 265 T (zero fuel weight) was entered instead of the take-off weight (TOW)

(normally 364 T).
The relief pilot handed over the computer to the commander who checked the

performance figures, in re-starting the computation (without checking the load
sheet and re-introducing the value of TOW, as per SOP). The commander
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checked that the outcome was identical to the figures written on the TO
performance card the relief pilot had filled in.

The commander then determined the trim value, based on the value of 264000
kg for Total TOW with the Quick Reference Handbook (QRH).

The crew performed the pre-flight check, as per procedure. The operation was
somewhat disrupted by a concern regarding the feeding of dogs carried on
board and an intervention of the ground crew.

Up to that point, the Zero Fuel weight (ZFW) was not indicated on the TO
performance card, and the TOW indicated on the card was the value of the
ZFW, the performance figures were consistent with the computation done with
the zero fuel weight (101 ton less than the actual weight).

During pre-flight check, after calling for zero fuel weight, the co-pilot noticed the
discrepancy on the TO performance card, and drew the attention of the
commander. The card was subsequently corrected i the indicated value of 264
was changed to 364 T; the correct value of the TOW. There were no changes
brought the performance figures (speeds).

\ TAKEOFE  |rwY AIRPORT
%2 |  DATACARD |JiF 2
coropS | pomwerer. | sl EBBR
gp_ ST
AR ASGS get.220
EFFRA MAX T/0 NI REBUCED N1
A4 | Ax
RD‘I‘ATI;IN.I_I_ TARGET |\t /{ z:j TNETIAL CLIMS NI
FLAP RETRACT/
MAN. SPEEDS
AC : |
s | VR /M{(J 10 m{"
| A
5l o
STAB TRIM 7 Va 4’5 A : 244
Lil —_— .
W?%_ o <31
9 - 97 G “~ o 4i
ZEW /_{GS-Q FUEL 32 r T.0.6WT 2 A
T/assT -w/i‘;g QNH /fk}.:.? PA e 2%,
{

. e
FLT/TRIP NO -« ;/LO A Velimp tef169 L3 7N

OFS - T.0. DATA CARD - 2007712720 FORM 01 ~REV L

Figure 2: TO performance card after modification of the TOW from 264 to 364 and
filling in the ZFW.
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The card was handed over to the flight engineer, who checked that the speed
value were reflected on the bugs and dials.

Having completed the Before Start Check List, the crew requested push-back
which was granted at 14:37:19.

The airplane taxied towards runway 25R, intersection B1. The commander
decided to use the full runway length instead of the take-off from the Bl
intersection as originally planned. The clearance for take-off was given at
14.59.30. before the airplane reached runway 25R.

The airplane stopped a few seconds at the threshold, and the take-off
procedure was performed as prescribed, with the call-ups at the pre-defined
values. At rotation, the airplane did not react as usual. The pilot flying felt the
controls were sluggish and the airplane was not climbing. He pulled the control
wheel further, without noticeable results. At that moment, the tail section
contacted the runway. The sound was not noticed by the pilots (the commander
stated he heard a o6ti ko), having the headpho

When the aircraft was between A3 and A5 in the take-off roll, the Tower (Air)
controller observed the aircraft rotate. Till then the take-off roll seemed normal
to them. At first nose-up attitude was normal but was then increased. The
aircraft did not get airborne and a tail strike, accompanied by sparks, flames
and smoke or dust was observed.

The pilot noticed the stick shaker being activated 2 times during the take-off roll.
He ordered full thrust, followed by the flight engineer. The throttles were
advanced up to the forward stop. At that point, the airplane had accelerated
sufficiently to get airborne.

The aircraft became airborne between A6 and A7, leaving approximately 600 m
take-off run available (TORA). At the time the Tower controller was
accompanied by a second controller sitting next to him. Both observed the talil
strike.

Thetwocont r ol | ers call ed out it ail strinke, t ai l
the room. One controller observed that the initial flight attitude seemed to be

more nose-up than normal, but that it was corrected soon and the aircraft

appeared to be flying the expected pattern (CIV 1C SID).

In the meantime, the alerting actions had begun. One controller called the fire
brigade to report a possible emergency situation. Because the severity of the
event could not be immediately assessed only the telephone was used for this
purpose at this stage. Approach was informed of the tail strike, the arrivals
approaching for 25R were re-directed and the departures on 25R were
interrupted awaiting an inspection of the runway.
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The events were also observed by a ground crew and a Brussels Airport

support vehicle, one of which reported to have seen parts detach from the

fusel age. The report triggered the Al ocal
upgraded to Aurgencyo.

Once airborne, the Tower controller tried to contact the airplane, but it had left

the frequency. The airplane called on Ground frequency. The trainee ground

controller instructed the airplane to contact the Tower frequency, but instead

the airplane called the Approach frequency
requested the airplane about the intentions.

The approach controller, who had in the meantime received a report from the

Tower of a possible tail damage, informed the crew. The crew was instructed

to hold at ANT VOR, first at FLO60, then later at FLO80. The crew then

reported they needed to dump fuel before returning to land in EBBR.

After about 1 hour and 20 minutes flight, the aircraft landed on 25R, which had
in the meantime been swept and brought back into operation. At 16:20 the
aircraft landed at the touch down aiming point and used the full runway length
for deceleration. The fire brigade was in the meantime also deployed along the
runway and followed the aircraft after landing. The airplane taxied on own
power to stand 906.

After all traffic had vacated the runway, it was swept again.

The tail section of the aircraft showed severe scraping damages

Figure 3: Start of rotation
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Figure 4: The airplane tail hit the runway.

WHITE FUME

Figure 5: The airplane continues the take-Off, scraping the tail on the runway

SPARKS

Figure 6: Sparks are visible
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AC AIRBORNE. METALLIC

FULL THRUST  SOUND.
APPLIED. CAS: 154 kts

v CAS:161 kts
-\— % START
m & e
15:01:24 ‘
CAS:179 kts

15:00:05

Figure 7: Ground radar image of the event

1.2. Injuries to persons.

Injuries Crew Passenger Others Total
Fatal 0 0 0 0
Serious 0 0 0 0
Minor 0 0 0 0
None 5 1 0 6
Total 5 1 0 6
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1.3. Damage to aircraft.
The B747 tail suffered significant damage.

The sections 46 and 48 were damaged. In detail;

Section 46

The following structural items were damaged by the tail strike:
1 All the frames from Body Station (BS) 2080 on.

1 The lower half stringers on BS 19611 2181.

1 LH outflow door.

1 Skin panels

Section 48

The following structural items were damaged by the tail strike:
1 Light damage on the pressure dome.

1 All the frames from BS 2460 on,

1 Lower skin panels,

i Firewall BS 2658.

The APU doors were damaged, and there were damages on the APU tubing
and wiring.
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: \
Figure 8: Tail end damage

Figure 9: damage forward of the APU compartment.

1.4. Other damage.
Slight scraping damages on the runway 25R of Brussels Airport.
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