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FOREWORD 

 

 

Lebanon is a signatory to the Convention on International Civil Aviation (Chicago 1944) and a 

founding member of the International Civil aviation Organization (ICAO). In line with Article 26 

of the Convention, the Lebanese Government launched an investigation into the accident that 

occurred to DHL flight 160 (ES 160), a Boeing 767-300 type aircraft registered A9C-DHAB. An 

Investigation Committee (IC) and an Investigator in Charge (IIC) were appointed by the Lebanese 

Minister of Public Works & Transportation. The State of Registry/Operator and the State of 

Manufacturer were both invited to appoint accredited representatives to the IC.  

A Preliminary Report was presented to the Lebanese Government on October 18, 2023. The final 

draft report was presented as a confidential document to HE the Lebanese Minister of Public 

Works and Transportation on 18
th 

August 2024 and circulated to all parties (the NTSB -USA, 

GCAA - Bahrain) for comments, as per ICAO Annex 13 requirements. The comments were 

received in due time and discussed with all parties prior to the issue of this final report.  

In accordance with Annex 13 to the Convention and with the Lebanese Air Regulations (LAR), 

the investigation has not been conducted so as to apportion blame, or to assess individual or 

collective responsibility.  

Consequently, the sole objective of this investigation into the accident of ES 160 is to establish 

what happened, to analyze how and why the occurrence took place, and from this analysis to 

determine what the occurrence reveals about the safety health of the aviation system. Such 

information is used to arrive at conclusions and make safety recommendations aimed at drawing 

lessons from what happened in order to prevent similar reoccurrences, and where appropriate, to 

increase the overall safety of the aviation system.  

Furthermore, the use of this report for any purpose other than for the prevention of future accidents 

could lead to erroneous interpretations.  
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Glossary 
 

AOG Aircraft on Ground 

ASI Air Safety Investigator 

BEA Bureau d’Enquêtes et d’Analyses (France) 

BRHIA Beirut Rafic Hariri International Airport 

CVR Cockpit Voice Recorder 

DFDR Digital Flight Data Recorder 

FCL Flight Crew Licensing 

FCOM Flight Crew Operating Manual 

FCTM Flight Crew Training Manual 

FMC Flight Management Computer 

F/O First Officer  

Ft Feet 

IATA International Air Transport Association  

ICAO International Civil Aviation Organization 

Knots (Kt) Nautical Miles per hour 

LARs Lebanese Air Regulations 

LDGCA Lebanese Directorate General of Civil Aviation 

MAC Mean Aerodynamic Chord 

MEL Minimum Equipment List  

METAR Meteorological Airport Report 

NM Nautical Mile  

NOTAM Notice to Air Men 

NTSB National Transportation Safety Board (USA) 

OBBI Bahrain International Airport 

OLBA Beirut Rafic Hariri International Airport 

OMA Operations Manual Part A 

PF Pilot Flying 

PIC Pilot in Command 

PM Pilot Monitoring 

P/N Part Number 

S/N Serial Number 

STD Scheduled Time of Departure 

TAF Terminal Area Forecast 

UTC Universal Time Coordinated 

VHF Very High Frequency  

Z Universal Time Coordinated 
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Synopsis 
 

 

Date of accident Aircraft 

18th September 2023 at 16:091 

 

Boeing 767-300 

 registered A9C-DHAB 

 

Site of accident 

 

Owner 

OLBA - Lebanon Cargo Aircraft Management INC 

 

 

Type of flight  

 

Operator 

Scheduled Cargo DHL Aviation EEMEA B.S.C.  

 

 Persons on board 

  

Flight crew: 2 

Other:  1 

 

 

Summary 

 

 

On 18 September 2023, at 13:13 UTC, A9C-DHAB took off from Bahrain International Airport 

to Beirut Rafic Hariri International Airport (Lebanon) on a scheduled flight as ES 160. At 16:09 

UTC (19:09 LT) it made a hard derotation during landing on runway 16 at destination resulting in 

severe structural damage.  
 

 

Consequences 

 

 People Equipment 

 Killed Injured Unhurt 

Severe structural 

damage 

Crew Nil Nil 2 

Passengers Nil Nil 1 

Third 

parties 
Nil Nil Nil 

                                                
(1) All times in this report are UTC, except where otherwise specified. Three hours should be added to obtain the local 

time applicable in Lebanon on the day of the accident. 
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Executive Summary  

On 18 September 2023 a DHL Cargo scheduled flight from Bahrain International Airport (OBBI) 

to Beirut Rafic Hariri International Airport (OLBA) carried out a stabilized approach on runway 

16 at destination and landed at 1609 UTC (1909 LT). The landing was identified by the crew as a 

“hard landing”. 

The aircraft taxied to its parking position. Maintenance detected serious structural damages 

grounding the aircraft as AOG (Aircraft On Ground).  

Three people were on board the aircraft, The Captain, the First Officer (F/O), who was the Pilot 

Flying (PF), and an Engineer who was sitting in the cockpit during landing. None was injured.  

The Cockpit Voice Recorder (CVR) and the Digital Flight Data Recorder (DFDR) were both 

retrieved and read at the BEA facility at Le Bourget, France. The quality of data was excellent; 

however, the CVR Circuit Breaker was not pulled following the landing and the aircraft electric 

system remained powered, thus overriding the accident time by 52 minutes and depriving the 

investigation from valuable information on communication inside the cockpit, prior, during and 

immediately following the event. 

Data from the DFDR revealed that the aircraft main wheels touched down normally on ground but 

this was followed by a swift and continued nose down input on the flight control resulting in a 

hard derotation that damaged the aircraft structure. 

The reoccurrence of this type of accident on the Boeing 767-300 has been discussed within this 

report with an overview of previous recommendations that were implemented. 
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Organization of the investigation 

 

On Monday 18th September 2023, the Lebanese DGCA was informed that a DHL Boeing 767-300 

type aircraft experienced a hard landing and was grounded.  

 

After having established without doubt that the airplane had suffered structural damage, the 

Lebanese Authorities launched a technical investigation. In accordance with Annex 13 to the 

Convention on International Civil Aviation and the Lebanese Air Regulations (LARs) Part X - 

Aviation Accident and Incident Investigation, a team from Lebanese investigators was formed by 

a ministerial decree from the Minister of Public Works and Transport to lead the technical 

investigation. The Bahrain authority (State of Registration and Operator) and the NTSB (State of 

Manufacture) were notified of the accident and invited to nominate their accredited 

representatives. ICAO was also notified. The decree is appended to this preliminary report as 

Appendix 1). 

 

Following the existence of a Memorandum of Understanding between France and Lebanon, the 

French Bureau d’Enquêtes et d’Analyses (BEA) was contacted to assist the Lebanese authorities 

to read the CVR and the DFDR. 

 

The investigation team composition was as follows: 
 

Captain Mohammed Aziz (ASI Expert), IIC 

Dr. Omar Kaddouha (DGCA - Fight Safety) 

Mr. Ayad Bechara (DGCA – Airworthiness) 

Captain Charbel Girgis (ASI – Flight Operation) 

Mr. John Lovell (NTSB – USA Accredited Representative) 

Captain Raoof Abdelaziz Alalawee – (Bahrain Accredited Representative) 

 

Three working groups were formed as follows: 

 

 Operations 

 Engineering, Maintenance & Structure 

 Flight Recorders 

 

The CVR and DFDR were read at the BEA facilities at Le Bourget, Paris, France. Both recorders 

reading was performed by BEA personnel in association with and under the supervision of the IIC, 

DGCA Flight Safety and DHL Director Safety and Ground Operations, Technical Advisor to the 

Bahrain Accredited Representative (Refer to Appendix 2 BEA Report). 

 

 

 

 

 



Investigation Report A9C – DHAB                        14 
 

1. FACTUAL INFORMATION 

 

1.1 History of Flight 

 
On 18 September 2023 at 13:13, the accident airplane, a Boeing 767-300 BDSF registration A9C-

DHAB, departed Bahrain International Airport (BIA - OBBI) as ES 160 to Beirut Rafic Hariri 

International Airport (BRHIA - OLBA), Lebanon. The following history of flight is reproduced 

from verified data retrieved from the aircraft DFDR in addition to information from the Flight 

Crew and the engineer present on board.  

The aircraft was dispatched under MEL item 27-62-01-02 “Flight Controls, Auto Speed Brake 

System”. The Flight Crew reported they discussed implication of the MEL, and while the Captain 

(PM) had previously informed the F/O (PF) that he would deploy the speed-brake as per procedure, 

he agreed with the PF’s request to operate the speed-brake handle after landing. The PF stated that 

he had done this previously and was comfortable with the procedure for manual deployment. The 

use and manner of deployment of the speed-brake was discussed further before take-off and at the 

top of descent briefing, where the Captain emphasized again to the PF to “deploy the speed-brake 

slowly”.  

An engineer was onboard to attend maintenance duties on ground during the transit stop in Beirut. 

The engineer sat during landing in the observer seat, positioned directly behind and between the 

two pilots’ seats. 

The DFDR indicates that the flight was uneventful till reaching the landing phase at BRHIA. It 

shows that the aircraft was fully configured for a flaps 25 landing at 1,423 feet RA and that the 

approach was stable all the way till 20 feet. At that altitude the rate of descent recorded on the 

DFDR shows – 650 ft/minute with a Vref +4.5 kts. The main gear touchdown was normal with the 

left gear touching down first then one second later the right main landing gear touchdown at 

16:08:15 UTC. Following the main gear touchdown, the acceleration recorded + 1.352 G. The 

nose gear touchdown occurred after 1.5 seconds and resulted in a recorded + 1.771 G.  

Then the DFDR records that the nosewheel air/ground went from “ground” to “air” to “ground” 

within one second followed by a recorded acceleration of + 1.908 G (forces measured from the 

accelerometer in the main wheel well). This coincided with the time the speed brakes were 

manually extended by the F/O (PF). In parallel the DFDR shows the elevator input increase from 

+5.8 deg to + 11.1, then within one second to -18.3 deg followed by -20.6 deg and stayed in that 

position for 19 seconds. Following that, the elevator input returned gradually to neutral, the aircraft 

vacated the runway and the taxi-in was normal. 

During the interview with the Flight Crew, the captain (PM) recalled that the aircraft “lurched up” 

and the nose wheel then slammed back down onto the runway, describing it as “horrendous” and 

that his headset and prescription glasses flew from his head and he reached his bag to get the 

second set of prescription glasses prior to take control of the aircraft. He estimated that the time 
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lapse between the nose wheel final touchdown and the time he called “I have control” and took 

over the control of the aircraft to be “10-12 seconds”.  

The F/O (PF) recalled during the interview that he pulled the speed-brake lever manually at what 

he considered “a normal rate”, an action he had done previously many times. Data from the DFDR 

confirms that the speed brakes were manually moved to full deployment at a similar speed had it 

been moved in auto. However, the F/O recalled that “as he leaned over to the left to reach the 

speed-brake lever, there was a slight left turn to the yolk” following which “the aircraft pitched up 

violently”, describing the column as “acting aggressively” and further stated that the whole episode 

happened too fast and that he was unable to take control of the control column as “it moved away 

from him”. He then confirmed that he kept his feet on the rudder pedals “to keep control of the 

aircraft on the center line” till the Captain called “I have control”. Following that call the Captain 

became in full control of the aircraft till reaching the parking stand. When asked about the time 

lapse between the nose wheel last touchdown and the Captain’s call he stated “a few seconds”. 

Both pilots stated that the nose wheel touched down “3 times”; however, the DFDR only recorded 

2 times. 

The engineer who sat in the observer seat, positioned directly behind and in between the pilots, 

recalled that “on touchdown the speed brake lever was extended manually by the F/O and the 

aircraft touched down and jumped high 2 or 3 times on the runway, after that the Captain took 

control of the steering and took off his headset, he told the F/O “I told you don’t extend the lever 

very fast “as I briefed you””. The engineer could not recall any specifics to establish who was in 

control of the aircraft prior to the Captain announcing “I have control” and when asked about the 

Captain’s hands position during the approach, he recalled “they were on his thighs and shadowing 

the controls at times”, however he felt “he did not have a clear view of pilot hand positions”.  

The also reported that once on stand, the Captain was concerned about the state of the nose gear 

and instructed the F/O to call Maintenance Operations Control (MOC) and obtain information on 

how to retrieve a hard landing report from ACARS event printout. Both pilots and the engineer 

recalled that as a result of the event “the panel over the jump seat fell down, the escape reels fell 

down, water displaced out of toilet and coat hangers fell down”. 

The engineer on board went down and conducted an inspection of the nose and main landing gears, 

as well as the engines. No damage was found. While still inspecting the landing gears, he was 

alerted by ground staff of a crinkle in the fuselage. The Engineer’s inspection of the fuselage 

detected wrinkled/buckled fuselage skin at STA 654 (between the wing forward section and aft of 

the Cargo Door) on both left and right side of the fuselage and top shell upper pressurized fuselage 

crown. (Refer to figure 1 & 2) 

The cargo was off-loaded and no apparent damage to Cargo Door or cargo hold floor, nor any 

shifting of the load were noticed. The aircraft was declared unserviceable and was grounded at 

BRHIA.  

 

The Lebanese DGCA representative came on board about an hour after the landing and informed 

the engineer that no communication or report was filed for an incident or accident and that they 

found out the aircraft was grounded through a worker at the airport. A report was eventually filled 
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by the Flight Crew and submitted to the DGCA representative with copies of the pilots’ licenses 

and medicals. No drug or alcohol test was administered and the CVR and DFDR CB were not 

pulled to preserve the data. 

 

 
 

 

Figure 1: Top and LH side view of the damage to the fuselage 

 

1.2 Injuries to Person 

 

NIL 

1.3 Damage to Aircraft 

 

The aircraft fuselage suffered severe damage in the form of wrinkled/buckled fuselage skin at 

station 654 on both left and right-hand side and on the top shell pressurized fuselage crown. In 

addition, some oil traces were identified on the LH main landing gear (Figure 1 & 6 below). 

 



Investigation Report A9C – DHAB                        17 
 

 
 

 

Figure 2: LH Main Landing Gear oil traces 

 

 

Below is the detailed position of the damage as received from the Boeing AOG team that inspected 

the aircraft: (Refer to Figures 1 above and 3 to 10 below) 

 

- Skin panel +654 to 786 and STR-26L TO 17L 

- Skin panel +654 to 786 and STR-17L TO 8L 

- Skin panel +654 to 786 and STR-8L TO 2R 

- Skin panel +654 to 786 and STR-2R TO 8R 

- Skin panel +654 to 786 and STR-8R TO 17R 

- Skin panel +654 to 786 and STR-17R TO 26R 

- Stringers 21L to 17L  

- Stringers 16L to 8L  

- Stringers 7L to 1R 

- Stringers 2R to 7R  

- Stringers 8R to 16R  

- Stringers 17R to 23R  

- Shear ties and stringer Clips 

- Frames detail, frame assembly 

- Tubing, static lines 

- Tubing, instrument lines 

- Tubing, smoke detection, Main Deck Cargo 

- Bracket assy, cargo ceiling liner support 

- Bracket – ECS ducts Main Deck Car 
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Figure 3: RH side view of the damage to the fuselage 
 

 

 

 

 

 

Figure 4: LH side view of the damage to the fuselage 
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Figure 5: Wrinkle/buckled fuselage external Skin damage LH side enlarged view 

 

 
 

Figure 6: Wrinkle/buckled fuselage Skin upper crown fuselage damage 
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Figure 7: Upper crown fuselage damage as seen from the inside 

 

 
 

Figure 8: FWD fuselage LH affected Area 
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Figure 9: FWD fuselage RH affected Area 

1.4 Other Damage 

 

Nil. 

1.5 Personnel Information 

 
1.5.1 The Flight Crew 

 

The flight crew consisted of a Captain and a First Officer, both holding an Air Transport Pilot 

License (ATPL) and properly certified to operate the Boeing 767-300 with many thousands of 

flying hours on that type of aircraft. They had enough rest prior to the flight to Beirut. The below 

table reflects the necessary information on the two pilots as received from DHL: 

 

 Captain  First Officer  

Age  61 32 

Pilot License ATPL ATPL 

Medical Expiry date  26/01/2024 18/06/2024 

Total Flying Hours 22144 hrs. 4666 hrs. 

Hours on type 7728 hrs. 3141 hrs. 

Hours Last 90 Days 147:16 hrs.  68:07 hrs. 

Hours on Duty Prior to Occurrence  3 hrs. 3 hrs. 

Hours Off Duty Prior to Work Period 84:45 hrs. 84:45 hrs.  

Date of joining DHL 1st April 2015 15th July 2017 
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1.5.2 The Engineer 

 

DHL reported that the Engineer was onboard as part of the crew to attend to duties on ground for 

the transit flight. They explained that there is no engineering team at BEY and the engineer would 

normally be onboard the flight. The engineer was properly licensed, held a valid Aircraft 

Maintenance License and a valid Medical Fitness of Aircraft Maintenance Certifying Staff. He 

joined DHL on 1st August 2023.  

1.6 Aircraft information 

 

1.6.1 Aircraft history 

 

The aircraft was manufactured in the USA by Boeing in 1999, was registered in the US as 

N399AN, delivered to a US carrier and flew as a passenger aircraft till 2020 when it was converted 

to a Cargo aircraft. Following the conversion, it was acquired by Cargo Aircraft Management INC 

(CAM) and operated by DHL Air (UK) on October 14, 2021 and registered as G-DHLC. On June 

26, 2023, it was transferred to and started operation by DHL International Aviation in Bahrain and 

registered as A9C – DHAB, still under the ownership of CAM. 

 

The following table contains the aircraft information: 

 

  

Manufacturer  Boeing Company  

Type and model B767-300 BDSF 

Year of manufacture   1999 

Serial number  29606 

Total airframe time  84182 hrs 

Engine type (number of) CF6-80C2B6 (No. of engines - 2) 

Maximum Allowable take-off weight   412,000lbs / 186,880kgs 

Total aircraft cycles 14470  

Certificate of airworthiness issued 22/06/2023  

Certificate of Registration issued  22/06/2023 

Date of last check  18/09/2023 (1 A Check) 

 

1.6.2 Weight and balance 

 
At the time of landing, it was estimated that the aircraft gross weight was 317,062lbs. and the 

position of the center of gravity (CG) for landing was estimated to have been 27.1% mean 

aerodynamic chord (MAC). Both were within the allowable Maximum Landing Weight (MLW) 

and the C of G range for the aircraft i.e.: the MLW of 326,000lbs. and CG envelope between 7% 

to 37% MAC. 
 



Investigation Report A9C – DHAB                        23 
 

1.6.3 Condition of the aircraft before departure 

The aircraft was dispatched in accordance with the MEL with item 27-62-01-02 “Flight Controls, 

Auto Speed Brake System”. With the MEL applied, and in relation to this event, notes for 

Operations (O) stated that crew were to extend the speed-brake manually for rejected landing or 

take-off. For landing, crew were to carry out the AUTO SPEEDBRAKE non normal checklist 

(QRH NNC 9.3), by NOT arming the speed-brake lever, and to manually extend the speed-brake 

after landing. According to the Flight Crew interview, they were aware of the MEL item and 

briefed accordingly prior to the flight and prior to top of descent.  

A review of the tech log entries pertaining to the speed-brake on this aircraft for a period of 90 

days prior to this accident was conducted by DHL Safety department and published in their internal 

investigation report. It revealed that starting from 7th July 2023 until the 18th September 2023 

defect descriptions were entered in the Tech log regarding the speed-brake system on 11 occasions. 

These defects ranged from  

- The auto speed-brake inoperative 

- Auto speed-brake EICAS message after landing 

- Auto speed-brake failure indication during approach for which manual selection was 

selected after landing 

- Speed-brake not deploying after touchdown. 

The resolutions ranged from system operational checks and CB reset.  

On 13th September 2023, a tech log entry was made and indicated that at the request of 

Maintenance Operations Control (MOC), the auto speed brake actuator was removed due to 

repetitive defects. The actuator was replaced on the same day in accordance with the AMM 27-

62- 04/201 and tests carried out were satisfactory.  

On 15th September 2023, a tech log entry was made and indicated that the speed-brake did not 

deploy during touchdown. For this defect, the tech log resolution indicates a CB reset, and 

operational checks carried out satisfactorily.  

On 16th September 2023, a tech log entry was made and indicated that the speed-brake did not 

deploy during touchdown. For this defect, the tech log resolution states operational checks carried 

out satisfactorily in accordance with AMM TASK 27-62-00-715-002.  

A second entry in the tech log for the speed-brake not deploying was made later on 16th September 

2023. Further operational checks were carried out in accordance with AMM 27-62-01-705-002 

and AMM 27-62-00-825-022. Both were satisfactory.  

A similar entry regarding failure to deploy was recorded on 17th September 2023. On this 

occasion, maintenance reported via tech log entry that “auto speed brake actuator arming switch 

S371 adjusted IAW AMM 27-62-00/401 system tests were carried out with air/gnd and autothrottle 

simulation. Functional tests in accordance with AMM 27-62-00/501 found the system 

serviceable”.  



Investigation Report A9C – DHAB                        24 
 

On 18th September 2023, the tech log information indicated that on request from MOC, the auto 

speed-brake arming switch S371 was replaced in accordance with AMM 27-62-06/201. During 

test auto speed-brake lever auto deployment to up was intermittent.  

On the same day, an entry was made in the tech log and it added that the auto speed-brake system 

was deferred IAW MEL 27-62-01-02 CAT C. Maintenance procedure carried out IAW Dispatch 

Deviation Guide (DDG) AMM 27-00-0: 

1. "SPEEDBRAKE AUTOSTOW" and "AUTO SPEEDBRAKE" CBS pulled and collared  

2. "AUTO SPEEDBRAKE" OVERHEAD ANNUNCIATOR bulbs removed 3. Electr 

connector removed from SAC and connected to test connector. It added ‘please observe 

operations procedure. ‘  

Limitations include:  

(M)(O) may be inoperative provided: 

A) System is deactivated, 

B) Speed-brake handle forces are verified normal from full down to full up position, 

C) AFM decrements are applied if landing performance requires use of auto speed brakes, and 

D) Airspeed does not exceed 290 kias, or .84 mach, whichever is lower, when inflight gross 

weight is in excess of 340,000 lbs (154,545 kg).  

1.6.4 Maintenance operations follow-up 

 

Once the aircraft was taxied into the stand and after opening the door, the ground staff asked the 

engineer to go down to see the damage. The panel for the ceiling was down in the cockpit over the 

Jump Seat and the Emergency Descent Device (EDD) had deployed. Once identifying the damage, 

the engineer went back into the cockpit and took the aircraft phone to call the Maintenance Ops 

Control (MOC) and inform them of a possible hard landing. He informed the MOC there is serious 

damage and confirmed the location of the damage and the station with picture. The Lebanese 

DGCA representative came on board about an hour after the landing.  

 
DHL contacted Boeing who sent an AOG team to Beirut to inspect the aircraft and evaluate the 

damage. The aircraft stayed on ground at OLBA for a period of four months and was subjected to 

temporary repair. The Lebanese DGCA released the aircraft based on the authorization issued to 

DHL by the Bahrain Civil Aviation Authority (BCAA) to ferry fly the aircraft unpressurized to 

Shannon (SNN), Ireland, for permanent repair. This was completed and the aircraft was certified 

back to service. 

 

1.6.5 Previous Hard Landings  

 

The history of heavy landing on that particular aircraft for the period between January 2022 and 

August 2023 was checked through DHL records. It revealed an average of 1 landing per month 

above 1.8 G, two of which at OLBA. However, none was identified with quick nose wheel down 

input during derotation following main gear touchdown. 
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1.7 Meteorological Conditions 

 

The Lebanese Civil Aviation Authority reviewed the data from the Lebanese Meteorological 

Services and the weather transmitted to the crew giving a wind of 240v340/4 Kt, a visibility of 

more than 10 Km, Few clouds at 2600 ft, a temperature of 28 degrees and a dew point of 22, a 

QNH 1009 and NOSIG. However, in their Air Safety Report submitted to DHL (Appendix 3), the 

crew reported the same weather, except for clouds, where they reported “Scattered” v/s “Few”. 

The engineer who sat in the cockpit reported that “the weather was clear, it was around sunset time 

and there was no wind or any clouds”.  

1.8 Aids to Navigation  

 

All navigation aids used during the event were serviceable. 

1.9 Communications 

 

Communication between the ATC and the flight were normal and had no impact on the accident. 

1.10 Aerodrome Information   

BRHIA, (OLBA), Beirut, Lebanon, is an international airport with a field elevation of 85’ MSL. 

The airport is managed and operated by the Directorate General of Civil Aviation (DGCA), 
who is also responsible for provision of Air Traffic Management & Services in Lebanon.  

The airport has three runways: 

 Runway 03-21 is 12, 467ft long, 3,800 meters. 

 Runway 17-35 is 10,663ft long, 3,250 meters. 

 Runway 16-34 is 11,138ft long, 3,395 meters. 

 

Runways 03, 16, 17 are served by an Instrument Landing System (ILS). The airport is also served 

by a primary Raytheon Radar system, ASR-10SS and a Secondary radar system, MMSR Condor, 

MK-2 and with automatic Auto tract 2 Display. Due to potential GPS signal failure and/or 

spoofing, a NOTAM was issued by Lebanon advising crew not to plan any RNA/GNSS 

approaches until further advised. 

1.11 Flight Recorders 

 

The Boeing 767-300 type aircraft is equipped with a DFDR and a CVR. 

 

1.11.1 DFDR 

 

The DFDR is a L3 Harris FA2100, P/N 2100-4043-00, S/N 000550029.  

It was recovered by the DGAC in Beirut following the accident and was taken to the BEA at Le 

Bourget in Paris by the IIC, another member of the investigation team (DGCA Flight Safety) and 

the Director of Safety and Ground Operations at DHL (Technical advisor to the Bahrain Accredited 
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Representative) on October 3, 2023. The BEA report is included as Appendix D to this report and 

incorporates plots of relevant parameters, in particular: Accelerations, aircraft pitch, main and nose 

gear tilt, control column position, air speed and calculated vertical speed.  

 

 
 

Figure 10: Aircraft FDR 

 

A question was sent to the Boeing representative in the investigation through the NTSB to check 

if there was a way to verify through the DFDR if the pressure on the nose gear for 19 seconds 

following the nose gear touch-down came from the pilot sitting in the right or left seat. The 

following answer was received: “as a follow up to your question with regards to identifying 

whether the control column was pushed via the left or right seat, the flight data recorder and 

airplane configuration on A9C-DHAB unfortunately does not provide control column force for 

either position, and only provides captain wheel/column position Boeing will typically use control 

column/wheel force as an indicator of who is on the controls.  I don’t believe we would have 

success deriving anything further from the captains control wheel/column position given the linked 

control system, and would only be able to rely on the flight crew reports.” 

 

1.11.2 The CVR 

 
The CVR is a L3 FA2100-1020-99, P/N 2100-1020-99, S/N 00014693, which did not have the 

hardware Modification No. 7. It contained 4 audio files of 30 minutes in High Quality (HQ) and 2 

audio files of 2 hours in Standard Quality (SQ).  

 

The operator OMA issue 8, 31 August 2023, stipulates under Section 11.4.2 “If the crew or 

attending engineer(s) know or suspect that the incident may be classified as ‘serious’ they should 

ensure that the CVR and FDR are disabled as soon as possible to prevent data being overwritten”. 

This was not done immediately following the identification of the damage by the Flight Crew nor 

by the Engineer resulting in losing the record of communication between the crew before, during 

and right after the accident time.  
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The accident occurred at 16:09 UTC, the recording starts at 17:00:26 UTC and ends at 19:02:34 

UTC (Refer to figure 11 below). 

 

 

 

 
                                             Start of the recording of the CVR (UTC) 

 

 

Figure 11: CVR Recording Time Scope 

  
 

1.11.3 WQAR 

 

The aircraft was also equipped with a Wireless Quick Access Recorder (WQAR). The data from 

the WQAR was downloaded by DHL to assist with the data analysis.  

 

That data was published in a DHL internal investigation report and is appended to this report as 

Appendix D.   

 

1.12 Wreckage and Impact Information 

 

According to interviews with the Flight Crew and the engineer on board, following the hard 

landing and during the aircraft deceleration phase, the Captain (PM) took over control as PF and 

taxied the aircraft to its parking stand. Once parked, he checked with the engineer the damage to 

the aircraft, which are described in section 1.3 above. 
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1.13 Medical and Pathological Information 

 
No specific medical condition that could have contributed to that accident was identified. It should 

be noted that no drug and/or alcohol test were administered to the crew following the accident. 

1.14 Fire 

 

Based on the elements recovered, no evidence of fire has been brought up. 

 

1.15 Survival Aspects 

 

N/A 

1.16 Tests and Research 

 

1.16.1 Calculation of the load on the nose wheel 
 

The IIC requested from Boeing, through the NTSB accredited representative, to calculate the 

maximum load on the nose wheel from the DFDR Raw data. The following summarizes the Boeing 

up-date based on the data provided: 
  

1. The peak nose gear loading event likely occurred on the second touchdown of the nose 

gear. This is based on the pitch and normal acceleration data, pitch angle, pitch rate, air 

ground, spoilers, and the column input time history data. 

 

2. The nose gear side load was not significant 

 

3. The nose gear experienced a significant vertical load, potentially up to 160% of limit 

load.  Again, note that the nose gear loading analysis contains uncertainty based on flight 

test data not fully representative of the IAI modification, and is an upper limit rather than 

nominal value. 

a. This is based on an assessment of the parameters listed in (1) (Appendix E) 

b. Conservative estimate of nose gear vertical loading based on the available data 

is potentially up to 160% of limit load because Boeing suspects it was balancing 

the load to reverse the pitch inertia as well as the aerodynamic pitching moment 

caused by the negative column deflection. 

c. With the addition of any side load, this may put the nose gear load over ultimate 

design level (150% of limit), however as DHL BH inspections confirmed there was 

no reported damage to the nose gear and therefore it is unlikely the upper limit was 

reached. 

 

4. It is probable that the fuselage loads exceeded the ultimate load level during this event. 

Based on the analysis of the fuselage shear and bending moment, Boeing anticipates the 

bending moment exceeded the 767-300ER passenger design loads during the event. 
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Analysis of the fuselage bending moment at station 654+88 shows a significant exceedance 

relative to ultimate design loads.  Worst case inertia and payload for fuselage bending 

moment were conservatively assumed. There is uncertainty in this analysis because Boeing 

did not certify this passenger-to-freighter modification. Consequently, Boeing's assessment 

is approximate not knowing the exact configuration or design loads for 

comparison.  Alternatively, Boeing's assessment of the 767-300F (freighter baseline TC 

design) would not have encountered a structural failure based on the structural 

reinforcement present in the fuselage. 

 

Feedback from IAI was obtained through the DHL representative to the investigation and revealed 

that “The landing weight is within the OEM (PAX) weight limits and the nose landing gear and 

back-up structure is not affected by the IAI BDSF conversion”. 

 

As a wrap-up to the communication between the IIC, the NTSB, Boeing, DHL and the IAI (through 

DHL), the Boeing representative concluded that “Boeing has provided the investigation it’s 

conservative estimate of nose gear loading based on the event aircraft recorded data and modeling 

from flight test data on the baseline 767-300, however it remains conservative because Boeing 

does not own the design of the IAI modification.  If IAI cannot perform its own analysis as the 

STC holder, Boeing recommends the Lebanon DGCA use the conservative analysis provided 

along with the inspection results to characterize the event”. 
 

1.16.2 Review of Boeing 767 previous de-rotation events with structural damage 

De-rotation is the lowering of the aircraft’s nose gear to the runway following touchdown on the 

main gear during landing. The Boeing 767-300 entered service with Japan Airlines on 20th October 

1986. In a review of previous investigation reports, the investigation was able to identify ten 

similar de-rotation accidents involving Boeing 757/767 aircraft. Those accidents were investigated 

as appropriate in due time and the investigation reports published. The following is a list of these 

accidents:  

- 16th January 1992 - Asiana Airlines in Cheu Island, South Korea  

- 17th October 1992 – American Airlines flight 957 in São Paulo, Brazil  

- 31st December 1993 – LOT flight 002 in Warsaw, Poland  

- 31st July 1997 – Federal Express in Newark, New Jersey 

- 22nd May 2002 – Monarch Airlines in Gibraltar 

- 20th April 2009 – Royal Air Maroc flight 200 in New York, New York 

- 3rd October 2010 – Thomson Airways BY519 in Bristol, UK  

- 20th June 2012 – All Nippon Airways in Narita, Japan 

- 18th August 2019 – Delta Air Lines 414 in Ponta Delgada, Portugal  

- 23rd August 2023 – United Airlines in Houston, Texas 

Despite varying contexts that contributed in many cases to these accidents, in particular cross-wind 

and/or turbulence (this was not the case with last one in August 2023), all these accidents occurred 

when the pilots applied large nose-down control column deflections after main landing gear 

touchdown, which resulted in large nose-down pitch rates and high vertical velocities at the nose 

gear. It was this combination of vertical velocity and pitch rate that resulted in compression loads 
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that exceeded the design loads of the forward fuselage crown structure. It should be noted that the 

DHL accident in BRHIA was not affected by turbulence or cross-wind. 

Following the first three accidents mentioned above (1992-1993), Boeing conducted a review, 

which concluded that the 3 accidents had been due to: 

- Excessive nose down elevator commanded  

- Bounce after initial main gear touchdown, and   

- Operating in moderate to high crosswinds 

Responding to these accidents, Boeing took the following countermeasures: 

- Strengthening of the structure of the forward fuselage upper crown 
- Change of metering pin to reduce the maximum impact on nose landing gear 

- Creation of training materials (video) for pilots of Boeing 767 and distribution of 

information magazines to notify relevant parties of a possibility that strong nose 

landing gear touch-down could cause damage on the fuselage 

The upper crown stringers on the forward fuselage of the 767-300 were strengthened in the area 

where buckling often occurred following over-derotation. The modified design was incorporated 

into production airplanes in January 1995 including the accident plane, which was manufactured 

in 1999.  

The 767-300 nose gear metering pin was optimized to absorb the energy produced during over-

derotation events, thereby lowering the load on the nose gear. The metering pin device controls 

the flow of hydraulic fluid within the nose gear oleo strut. The modified design was incorporated 

into production airplanes in August 1994 and is available for retrofit on earlier 767-300s. Being 

manufactured in 1999, the accident airplane had this modification installed.  

The training material developed consisted of video produced by Boeing to increase flight crew 

awareness of the potential for both nose gear and airframe damage as a consequence of over-

derotation. The nine-minute video serves as a refresher for flight crews and was sent to all Boeing 

airline customers. This video remains available to B767 operators via “MyBoeingFleet” secure 

on-line platform portal, despite the fact that the production of the B767-300 passenger variant, 

similar to the one involved in the accident, which was converted later to Cargo at IAI, ended in 

2014. Nevertheless, Boeing continued producing the B767-300F and 767-2C variants beyond that 

date. 

DHL Bahrain, who acquired its first B767-300 type aircraft after 2014, did not have that video and 

the accident flight crew had not viewed the video prior to the accident. However, following that 

accident, DHL was able to download the video from the following site: 

https://www.youtube.com/watch?v=EuxBP4t8B30 This video was subsequently shared with the 

DHL Flight Crew Training department for their review and dissemination to crew.  

Boeing also issued Flight Operations Technical Bulletin number 767-47, dated February 1, 1993, 

addressing “767 Landing Techniques." The bulletin informed pilots that sufficient elevator 

https://www.youtube.com/watch?v=EuxBP4t8B30
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authority is available to develop excessive pitch rates if full nose- down elevator is used during 

landing. It ended with the statement "Flight crews should be advised that full nose down elevator 

during landing is not necessary, and if used, may result in structural damage." An attachment to 

the bulletin listed the 7- step B-767 flare and landing procedure.  

Furthermore, Boeing published in its April 2002 edition of the Aero magazine an article entitled 

“Preventing hard nose-gear touchdowns”. The same article was reproduced with permission from 

Boeing in the Autumn 2002 edition of the Focus magazine, issued by the UK Safety Committee.  

The preface stated: “In recent years, there has been an increase in the incidence of significant 

structural damage to commercial airplanes from hard nose gear touchdowns. In most case, the 

main gear touchdowns were relatively normal. The damage resulted from high nose-down pitch 

rates generated by full or nearly full forward control column application before nose gear 

touchdown. Flight crews need to be aware of the potential for significant structural damage from 

hard nose gear contact and to know which actions to take to prevent such incidents. Hard nose gear 

landings can produce heavy loads on the nose gear and its support structure. The resulting high 

stresses in the forward fuselage upper crown and between the flight deck and wing front spar can 

cause the fuselage structure to buckle. Appropriate actions by the flight crew can help prevent such 

incidents”.  The article concluded that “Flight crews can reduce the chances of aircraft damage 

from hard nose gear contact by avoiding high derotation rate and excessive forward column input.” 

DHL and the flight crew of the accident flight were not aware of that article prior to the accident. 

However, DHL disseminated the article to its Flight Crew following the accident. 

Further recommendations from other investigations were incorporated into the aircraft operations 

and training manuals and reflected in the DHL documents that will be discussed in section 1.18 of 

this report. 

1.16.3 Study conducted by DHL Safety department 

As part of its SMS action following the accident, the DHL Safety department included excessive 

elevator input parameter in the flight data program for detection and to evaluate whether this 

particular crew de-rotation action was an isolated event or had any similarity by other crew 

members during operations. 

Following this safety monitoring action, a detailed analyses found that a number of crew were 

making nose down input after nosewheel touchdown, contrary to what is described in the FCTM. 

Crew members were contacted, and the safety risk was tabled at the Flight Safety Action Group.  

Subsequently, a waiver of anonymity was obtained as per the SMSM protocol, and the identity of 

the top 10 crew involved was provided to the training department. The Training department 

reported they will reiterate to the crew the correct procedures for derotation as per the FCTM.  

While training has incorporated aspects of awareness to nose down inputs during landing, those 

crew who use this technique were interviewed by the Safety Department, which found that they 

had used this technique on their previous aircraft type or been taught this from their previous 

company's trainer, who used this on 'their' previous aircraft type.  
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Flight Operations requested to inform trainers of this finding and while training of new joiners and 

recurrent training, to note if this technique is used, and to provide remedial training as appropriate. 

Effectiveness of this will be measured through associated event in Flight Data Monitoring.  

1.17  Information on Organizations and Management  

 

1.17.1 DHL Aviation ME 

 

The following description of DHL Aviation was obtained from their Director Safety and Ground 

Operations, who acts as technical advisor to the Bahraini accredited representative. 

  

DHL Aviation EEMEA B.S.C. (C), is a cargo airline based in in the Kingdom of Bahrain. It 

employs 298 staff to dispatch, fly and maintain a fleet of Boeing 767-300 freighters operating 

under a Bahraini AOC, based at Bahrain International Airport.  

 

DHL Aviation is the central platform for DHL Air Network Operations in the Middle East. It is 

wholly owned by Deutsche Post and operates the group's DHL-branded parcel and express services 

mainly in the Middle East and North Africa, also with flights to Europe, India and Far East. 

 

The airline began dedicated cargo flights between Bahrain and Riyadh in 1979 with a Fokker F27 

Friendship. In subsequent years, larger jet aircraft were introduced starting with B727’s in 2004, 

then progressing to B757-200 in 2010, B767-200, then B767-300 freighter, with each introduction 

the preceding aircraft were retired from the fleet. 

 

The airline currently has a total of ten B767-300 freighters registered on the AOC, having been 

introduced from March 2021. These are a combination of Boeing (BCF) and IAI (BDSF) 

conversions. 

 

The VP Airline ME is the Accountable Manager, responsible for the management and operation 

of the AOC.  The senior management reporting to the Accountable manager consists of Postholders 

for Flight Operations, Technical, Flight Crew Training, Security, Quality and Safety and Ground 

Operations. 

 

The Post Holders for Quality and Safety have an open line of communication with senior 

management, to ensure quality and safety topics are afforded the proper level of attention and 

solutions are implemented in a timely manner.  

 

This is facilitated by several means including reviews of reported events at Monthly Safety Action 

Groups, be they from the crew reporting or as flagged by the Flight Data monitoring program. 

 

The airline is registered under the IATA Operational Safety Audit (IOSA) program, including 

confirmation of the implementation of the Safety Management System. 
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1.17.2 Review of oversight by the Bahrain CAA  

The Bahrain CAA conducts regular oversight activities on the airline and its management system.  

1.18 Additional information 
 

1.18.1 Normal and Supplementary Procedures 

The Operations Manual Part B (B767-300), Issue 2, Amendment 3, 31 August 2023 stipulates in 

sub-section 0.1.5.1 “Normal procedures are used by the trained flight crew to ensure the aircraft 

condition is acceptable for flight and that the cockpit is correctly configured for each phase of 

flight. These procedures assume that all systems are operating normally and that automated 

features are fully utilized. Normal procedures are performed from recall and follow a panel scan 

pattern. These procedures are designed to minimize crew workload and are consistent with new 

flight deck technology. All procedural information is task orientated”. That section stipulates “On 

the ground the speed-brake will only be operated by the LHS pilot”.  

In sub-section 0.1.5.2 it describes supplementary procedure as “normal procedures that are 

accomplished as required, rather than routinely performed on each flight”.  

1.18.2 Flare and Touchdown 

The DHL Boeing 767 Flight Crew Training Manual (FCTM) revision 23, June 30, 2023, 6.8 

stipulates “the techniques discussed here are applicable to all landings including one engine 

inoperative landings, crosswind landings and landings on slippery runways. Unless an unexpected 

or sudden event occurs, such as windshear or collision avoidance situation, it is not appropriate to 

use sudden, violent or abrupt control inputs during landing. Begin with a stabilized approach on 

speed, in trim and on glide path.  

Note: When a manual landing is planned from an approach with the autopilot engaged, the 

transition to manual flight should be planned early enough to allow the pilot time to establish 

airplane control before beginning the flare. The PF should consider disengaging the autopilot and 

disconnecting the auto-throttle 1 to 2 nm before the threshold, or approximately 300 to 600 feet 

above field elevation. When the threshold passes out of sight under the airplane nose shift the 

visual sighting point to the far end of the runway. Shifting the visual sighting point assists in 

controlling the pitch attitude during the flare. Maintaining a constant airspeed and descent rate 

assists in determining the flare point. Initiate the flare when the main gear is approximately 20 to 

30 feet above the runway by increasing pitch attitude approximately 2° - 3°. This slows the rate of 

descent.  

After the flare is initiated, smoothly retard the thrust levers to idle, and make small pitch attitude 

adjustments to maintain the desired descent rate to the runway. A smooth thrust reduction to idle 

also assists in controlling the natural nose-down pitch change associated with thrust reduction. 

Hold sufficient back pressure on the control column to keep the pitch attitude constant. A 

touchdown attitude as depicted in the figure below is normal with an airspeed of approximately 

VREF. Ideally, main gear touchdown should occur simultaneously with thrust levers reaching idle.  



Investigation Report A9C – DHAB                        34 
 

Avoid rapid control column movements during the flare. If the flare is too abrupt and thrust is 

excessive near touchdown, the airplane tends to float in ground effect. Do not allow the airplane 

to float or attempt to hold it off. Fly the airplane onto the runway at the desired touchdown point 

and at the desired airspeed.  

Note: Do not trim during the flare. Trimming in the flare increases the possibility of a tail strike.  

Prolonged flare increases airplane pitch attitude 2° to 3°. When prolonged flare is coupled with a 

misjudged height above the runway, a tail strike is possible. Do not prolong the flare in an attempt 

to achieve a perfectly smooth touchdown. A smooth touchdown is not the criterion for a safe 

landing.  

Typically, the pitch attitude increases slightly during the actual landing, but avoid over-rotating. 

Do not increase the pitch attitude, trim, or hold the nose wheel off the runway after landing. This 

could lead to a tail strike.  

1.18.3 Landing Roll Technique 

The DHL Boeing 767 FCTM 6.24 stipulates “avoid touching down with thrust above idle since 

this may establish an airplane nose up pitch tendency and increase landing roll. After main gear 

touchdown, initiate the landing roll procedure. Fly the nose wheels smoothly onto the runway 

without delay. If the speed-brakes do not extend automatically move the speed-brake lever to the 

UP position without delay. Control column movement forward of neutral should not be required. 

Do not attempt to hold the nose wheels off the runway. Holding the nose up after touchdown for 

aerodynamic braking is not an effective braking technique and results in high nose gear sink rates 

upon brake application and reduced braking effectiveness. To avoid possible airplane structural 

damage, do not make large nose down control column movements before the nose wheels are 

lowered to the runway. To avoid the risk of a tail strike, do not allow the pitch attitude to increase 

after touchdown. However, applying excessive nose down elevator during landing can result in 

substantial forward fuselage damage. Do not use full down elevator. Use an appropriate autobrake 

setting or manually apply wheel brakes smoothly with steadily increasing pedal pressure as 

required for runway condition and runway length available. Maintain deceleration rate with 

constant or increasing brake pressure as required until stopped or desired taxi speed is reached.” 

1.18.4 Speed-Brakes operation 

The DHL Boeing 767 FCTM 6.24 describes the use of the speed brakes during landing “to spoil 

the lift from the wings, which places the airplane weight on the main landing gear, providing 

excellent brake effectiveness. If the speed brakes are not raised after touchdown, braking 

effectiveness may be reduced initially as much as 60%, since very little weight is on the wheels 

and brake application may cause rapid antiskid modulation. The speed brakes can be fully raised 

after touchdown while the nose wheels are lowered to the runway with no adverse pitch affects. 

Normally, speed brakes are armed to extend automatically. Both pilots should monitor automatic 

speed brake extension after touchdown. In the event auto extension fails, the speed brakes need to 

be manually extended. After touchdown, fly the nose wheels smoothly to the runway while slowly 

raising the speed brake to the up position. Pilot awareness of the position of the speed brake lever 
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during the landing phase is important in the prevention of over-run. The position of the speed 

brakes should be announced during the landing phase by the PM. This improves the crew’s 

situational awareness of the position of the speed brakes during landing and builds good habit 

patterns which can prevent failure to observe a malfunctioned or disarmed speed brake system”. 

The DHL OM-B (B767-300) 1.5.1, Issue 2, Amendment 3, 31 August 2023 stipulates: “In-flight 

the PF, whether in the LHS or RHS, may operate the speed brakes, but must keep his hand on the 

lever whilst they are in use. On the ground the speed brake will only be operated by the LHS pilot.” 

1.18.5 Directional Control and Braking during Landing Roll  

The DHL Boeing 767 FCTM 6.25 stipulates “if the nose wheels are not promptly lowered to the 

runway, braking and steering capabilities are significantly degraded and no drag benefit is gained. 

Rudder control is effective to approximately 60 knots. Rudder pedal steering is sufficient for 

maintaining directional control during the rollout. Do not use the nose wheel steering tiller until 

reaching taxi speed. In a crosswind, displace the control wheel into the wind to maintain wings 

level which aids directional control. Perform the landing roll procedure immediately after 

touchdown. Any delay markedly increases the stopping distance. Use a combination of rudder, 

differential braking, and control wheel input to maintain runway centerline during strong 

crosswinds, gusty wind conditions or other situations. Maintain these control input(s) until 

reaching taxi speeds”.  

1.18.6 Preservation of DFDR and CVR 

Regulations require that the CVR starts to record prior to the aircraft being able to move under its 

own power and that it continues to record until the end of the flight, when the engines have been 

shut down. Some aircraft are equipped with automatic interlocks, with the intent of preventing 

unnecessary operation of the CVR after the engines have been shut down; however, many aircraft, 

including the accident aircraft, operate the CVR whenever aircraft electrical power is “on”. The CVR 

on the accident aircraft retains only the last 30 minutes of audio. It is therefore especially important that 

electrical power is quickly removed from a CVR if its information is to be preserved. This is normally done 

by pulling the respective circuit breaker(s).  

The DHL OM-A issue 8, amendment 0, 31 August 2023, stipulates in sub-section 11.4.2 “The 

CVR and FDR are usually removed for the investigating authority after an accident or serious 

incident.” It then stipulates the action by the crew or attending engineer(s) when they “know or 

suspect that the incident may be classified as ‘serious’ they should ensure that the CVR and FDR 

are disabled as soon as possible to prevent data being overwritten”.  However, it does not describe 

the procedure to do so (pull the associated CBs). 

1.18.7 Inspection following Hard Landing 

The Aircraft Maintenance Manual 05-51-01 requires aircraft that have experienced “Hard 

Landing” to be subjected to “a structural examination”. A hard landing is normally classified as 

such when “the vertical acceleration exceeds 1.8G if recorded with at least 10 samples per second”. 

However, the nose wheel vertical acceleration is not recorded and can occur and result in a hard 
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nose wheel landing at DFDR vertical acceleration well below 1.8G recorded for the main landing 

gear.  

1.19 New Investigation Techniques 
 

No new technique was used. 
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2.  Analysis 
 

2.1 General 

The flight crew members were properly certificated, qualified, experienced on type and properly 

rested prior to the flight from Bahrain to Beirut. The captain was PM and the F/O was the PF. No 

evidence was identified indicating any pre-existing history of medical or behavioral conditions 

that might have adversely affected the flight crew performance. They were also aware of the 

aircraft MEL item related to the speed brakes being inoperative and that they had to operate them 

manually after touch-down.  

The DFDR data was retrieved at the BEA and provided accurate data of what has happened in 

accordance with the sources recorded as per the DFDR design. However, the CVR data coinciding 

with the time of the occurrence was overwritten as the aircraft was powered by electricity from the 

time it landed till the DGCA requested the flight recorders, thus depriving the investigation from 

valuable accurate source of audio information that could have explained some of the data retrieved 

from the DFDR and leaving no choice to the investigators other than relying on information 

received from the pilots and the engineer who were on board. 

The airplane was certificated, equipped, and dispatched in accordance with the Bahrain CAA 

regulations and approved DHL Aviation procedures. It was a passenger B767-300 type aircraft 

that was converted to Cargo and certified accordingly. Apart from the MEL item related to the 

auto speed brake being inoperative, of which the flight crew were aware and briefed each other 

accordingly, the DFDR data did not show any evidence of a warning linked to a system 

malfunction, or a major failure occurring during the flight.  

At the time of the accident, it was still day light, though close to sunset. The visibility was clear 

with light westerly winds prevailing and few clouds at 2600 feet. Therefore, weather was not a 

factor in that accident. 

This type of accident to that particular type of aircraft had happened and mitigation actions 

consisting of design modification and training recommendations were previously developed and 

implemented, which resulted in a huge reduction of recurrence, considering the number of aircraft 

in service and the number of hours accumulated by the B767-300 through the years. However, the 

fact that the same type of accident recurred after 37 years of the introduction into service of that 

type of aircraft needs to be addressed to determine if, in addition to the immediate actions by the 

crew leading to the accident, any systemic issues related to policy, procedures and training need 

to be addressed to explain the crew actions. 

2.2 Analysis of the flight  

  

The flight is considered normal till the first main gear touchdown with vertical acceleration of 

+1.32 G, a pitch angle of 3.2 degrees and the left gear touching down 1 second before the right 

gear, as indicated by the DFDR reading.  
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With the main gear on ground the speed-brakes were manually deployed by the F/O who was PF, 

as confirmed by both pilots and in accordance with the briefing given prior to landing, which is in 

contradiction to the policy stipulated in the DHL OM-B (B767-300) 1.5.1, Issue 2, Amendment 3, 

31 August 2023 that clearly states that “On the ground the speed brake will only be operated by 

the LHS pilot”.  

 

The PF reported that he did previously manually operate the speed brakes on ground from the RHS 

and was comfortable with the procedure, and that upon his request the Captain agreed to allow him 

to manually operate the speed brakes during that particular landing after emphasizing that he 

should do that “slowly”. Nevertheless, this reflects routine deviation from procedure in that regard. 

Following the main gear touchdown, the acceleration recorded + 1.352 G. The nose gear 

touchdown occurred after 1.5 seconds and resulted in a recorded + 1.771 G, which is within the 

normal operating envelop. However, immediately following that, and in conjunction with the 

manual speed brake operation, the DFDR records elevator input increase from +5.8 deg to + 11.1, 

then within one second to -18.3 deg associated with nosewheel air/ground movement from 

“ground” to “air” to “ground” within one second followed by a recorded acceleration of + 1.908 

G (forces measured from the accelerometer in the main wheel well). This is a clear indication of 

an action inducing a positive input on the flight control that could have resulted from unintentional 

body movement resulting from operating the speed brake lever from the right-hand seat followed 

by a quick negative input on the control column by the flight crew as a reaction to the nose up 

movement in order to ensure the nose is firmly on ground and avoid a tail strike.  

In fact, during the interview the F/O clearly stated that “as he leaned over to the left to reach the 

speed-brake lever, there was a slight left turn to the yolk” following which “the aircraft pitched up 

violently”. However, he denied reacting by pushing the yolk forward, but described the column as 

“acting aggressively” and further stated that the whole episode happened too fast and that he was 

unable to take control of the control column as “it moved away from him”. Taking that testimony 

at face value could indicate that the swift nose down input might have been introduced by the other 

crew member, in this case the captain, who was PM.  

That assumption could not be verified by the DFDR records, as it registers the flight control yoke 

movement from the left-hand side only as both control columns are linked together. As such, it is 

not possible for the investigation to determine from the DFDR recording which control column 

was pushed forward. The testimony of the engineer sitting in the cockpit did not help much in that 

regard, as he stated he could not see the position of the hands of both pilots during that phase of 

the flight, which could also be attributed to the repercussions of the hard derotation and its sudden 

consequences. 

The Captain testimony recalled that following the first derotation the aircraft “lurched up” and the 

nose wheel then slammed back down onto the runway, describing it as “horrendous” and that his 

headset and prescription glasses flew from his head and he reached his bag to get the second set 

of prescription glasses prior to take control of the aircraft. Under such circumstances he would not 

have been probably able to have his hands on the control column and in his bag at the same time. 

This suggests that the aircraft control following the second derotation remained with the F/O till 

the Captain called “I have control”, a scenario supported by the fact that the F/O stated during the 
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interview that he maintained the aircraft on the center line after landing by using the rudder till the 

Captain called “I have control”, which occurred according to both pilots’ testimonies a few seconds 

after touchdown. When asked to be more precise during the interview, both pilots determined the 

time between the second nose touchdown and the captain ordering “I have control” as being 

between 10-12 seconds.  

The fact that the sudden push resulted in a nose down input on the flight control leading to a 

recorded elevator position of -20.6 deg for a period of 19 seconds indicates that whoever was 

pushing the control column forward maintained the same pressure on the control column till after 

the Captain called “I have control” and that this input was a result of a startle reaction to avoid a 

tail strike following the nose up movement that followed the first derotation as a result of a 

recorded control column movement from +5.8 to +11.1. Under such a startle effect, the F/O was 

not able to recall whether he froze on the control column, the Captain was too busy reaching his 

eye glasses, thus he couldn’t have had his hands on the control column while searching his bag at 

the same time, and the engineer was under shock as a result of the hard derotation so he couldn’t 

determine the position of the hands of either pilot. The absence of CVR recording deprived the 

investigation of valuable information that might have solved without doubt that issue. 

The fact remains that the swift push on the control column by the flight crew from +11.1 to      -

18.9 within 1 second then – 20.6 resulted in a hard nose wheel touch down during the second 

derotation leading to substantial fuselage damage predicted in the DHL Boeing 767 FCTM 6.24 

as a consequence of such derotation, which in this case could have probably been the result of a 

startle effect by a flight crew member. 

2.3 Systemic Training Issues 

Following the accident and during the interview with the crew and DHL management, the history 

of hard derotation was discussed and the Boeing mitigation actions and recommendations were 

reviewed.  

The technical design mitigation measures linked to the aircraft design were not a factor in that 

accident, since the accident aircraft was produced at a date following that of the design 

improvement implementation that resulted from mitigation actions addressing findings on earlier 

similar accident investigations.  

The DHL documentation related to flight crew training incorporated the Boeing recommendations 

as stipulated in the DHL FCTM, in particular sub-section 6.24. This is in line with the manufacturer 

FCTM and is supplemented by the awareness video that was available on the Boeing’s “My Boeing 

Fleet” portal. However, DHL, acquired their aircraft from the second-hand market, indicated they 

were not aware of the video or its location prior to the accident, but was able to download that 

video from YouTube and incorporated it into their pilot awareness training on the topic as part of 

their corrective action following the accident. 
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2.4 Operator’s Action Following the Accident 

Following the accident, DHL carried, as part of its internal investigation, a study based on recorded 

data retrieved from its FDM program to identify excessive elevator nose down input after nose 

wheel touchdown after derotation. That study revealed that, in contrast to what is mentioned in 

their FCTM, some crew members were applying nose wheel pressure input following derotation. 

In line with their SMSM protocol, the name of the top 10 crew involved was provided to the 

training department.  

While training had incorporated aspects of awareness to nose down inputs during landing, those 

crew who use this technique of applying elevator nose down input following derotation were 

interviewed by the Safety Department, which found that they had used this technique on their 

previous aircraft type or been taught this from their previous company's trainer, who used this on 

'their' previous aircraft type. Flight Operations requested to inform trainers of this finding while 

training of new joiners and during recurrent training, to verify if this technique is used, and to 

provide remedial training as appropriate.  

In addition to addressing that operational issue, DHL sent its aircraft to a MRO in Ireland where it 

was subjected to a full approved repair and was integrated again into actual service with the airline. 

2.5 Manufacturer’s Action Following the Accident 

Following the accident, Boeing published a newsletter to all operators to clarify the types of 

guidance that they supply to Flight Crew. The introductory Wingtips newsletter published on 28 

August 2025 (issue No. 0), although it did not address directly issues related to the B767-300 type 

aircraft, it offered the following guidance related to Boeing communication to Flight Crew: 

Boeing realizes timely and accurate dissemination of Flight Crew guidance is important. These 

communications come in the following formats: 

 Flight Crew Operations Manual (FCOM) and associated Quick Reference Handbook 

(QRH). 

 FCOM Bulletin (sometimes referred to as an FCOM Operations Manual Bulletin (OMB)) 

 Flight Crew Training Manual (FCTM) 

 Flight Operations Technical Bulletin (FOTB) 

 Multi Operator Message (MOM) 

 Fleet Team Digest (FTD) 

 Wingtips Newsletter 

Boeing reported that information in this and other Wingtips articles will be disseminated to all 

operators. 

2.6 Examination of the Aircraft 

The manufacturer was involved in evaluating the damages to the aircraft as a result of the accident, 

information from that evaluation is reflected in section 1.3 of this report. They were also involved 
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through the NTSB to analyze the data retrieved from the DFDR reading and to answer some 

questions raised by the IIC. 

In their analysis, Boeing confirmed that, based on the pitch and normal acceleration data, pitch 

angle, pitch rate, air ground, spoilers, and the column input time history data, the peak nose gear 

loading event likely occurred on the second touchdown of the nose gear. 

They also stated that, based on yaw acceleration, rudder deflection, and worst-case assumption for 

yaw inertia based on airplane gross weight, the nose gear side load was not significant as it was 

only ~10% of the enveloping design load for nose gear side load. 

 

However, they reported that the nose gear experienced a significant vertical load, potentially up to 

160% of limit load, despite the fact that the nose gear loading analysis contains uncertainty based 

on flight test data not fully representative of the IAI modification, and is an upper limit rather than 

nominal value. They deduced that conservative estimate of nose gear vertical loading based on the 

available data is potentially up to160% of limit load because Boeing suspects it was balancing the 

load to reverse the pitch inertia as well as the aerodynamic pitching moment caused by the negative 

column deflection. With the addition of any significant side load, this may put the nose gear 

load over ultimate design level (150% of limit), however as DHL BH inspections confirmed, there 

was no reported damage to the nose gear and therefore it is unlikely the upper limit was reached. 

Boeing then concluded that it is probable that the fuselage loads exceeded the ultimate load level 

during this event. Based on the analysis of the fuselage shear and bending moment, the 

manufacturer anticipates the bending moment exceeded the 767-300ER passenger design loads 

during the event. Analysis of the fuselage bending moment at station 654+88 shows a significant 

exceedance relative to ultimate design loads.  Worst case inertia and payload for fuselage bending 

moment were conservatively assumed.  

 

However, Boeing added that there is uncertainty in this analysis because Boeing did not certify 

this passenger-to-freighter modification. Consequently, Boeing's assessment is approximate not 

knowing the exact configuration or design loads for comparison.  Alternatively, Boeing's 

assessment of the 767-300F (freighter baseline TC design) would not have encountered a structural 

failure based on the structural reinforcement present in the fuselage.  

By further evaluating the conversion map provided by IAI through DHL, it was determined that 

the damages to the fuselage as a result of the accident did not incorporate any part related to the 

conversion.  

2.7 Preservation of Flight Recordings (CVR) 

ICAO Annex 6, Part 1, standard 11.6 requires the operator to preserve all the flight recorders 

records of an aircraft involved in an accident or incident. Relevant regulations require that the 

CVR data starts to record prior to the aircraft being able to move under its own power and till the 

end of the flight. To ensure the regulations are satisfied, most aircrafts’ CVR, including the 

accident aircraft, operate whenever the aircraft electrical power is “on”. However, the CVR retains 

only 120 minutes of audio recording. As such, requirements to quickly remove electrical power 

from the CVR following an incident or accident is mandated by regulations and incorporated in 
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the airlines’ operations manuals. This is normally accomplished by pulling the CVR circuit 

breaker. 

The DHL OMA complies with such regulations as its issue 8, 31 August 2023, stipulates under 

Section 11.4.2 “If the crew or attending engineer(s) know or suspect that the incident may be 

classified as ‘serious’ they should ensure that the CVR and FDR are disabled as soon as possible 

to prevent data being overwritten”. This was not done immediately following the identification of 

the damage by the flight crew nor by the engineer, which resulted in losing the record of 

communication between the crew before, during and right after the accident time. The accident 

occurred at 16:09 UTC, the recording starts at 17:00:26 UTC and ends at 19:02:34 UTC, as 

documented in section 1.11.2 of this report.  

The flight crew and the engineer were aware of the landing being heavier than normal. They were 

also made aware of the extent of damage to the fuselage as a result of the heavy derotation once 

they parked at the gate. They confirmed they did notify the company regarding the accident; the 

DHL Emergency Response Manual procedures requires the Flight Crew or the maintenance 

engineer to pull the DFDR and CVR CB in such circumstances. During the interview the Flight 

Crew confirmed they knew the requirement stipulated in the OM-A and ERM concerning the 

necessity to disable the CVR and they described the way this is done “by pulling the relevant 

circuit breaker”.  

Why this was not done? Probably a slip as a result of distraction caused by the flight crew and the 

engineer being under shock following the accident and after realizing its consequences, in addition 

to their focus on writing reports, evaluating the damages and contacting their maintenance base. 

By the time the Lebanese DGCA representative took knowledge indirectly of the occurrence, 

showed up on-board and asked to seize the aircraft recorders, the entire CVR record of the accident 

had been overwritten. 

The circumstances of the CVR overrun are not confined to that accident. A review conducted by 

the AAIB in 2009 and referred to in a similar accident investigation in May 2012 revealed that out 

of 99 cases, “19 CVRs had been overwritten due to delays in removing electrical power”. The 

AAIB investigation concluded that although the operator referred to the regulatory requirement 

for recorded data preservation, they did not provide instructions on how to ensure compliance. 

This was not the case in the DHL accident since the flight crew interview revealed they were 

familiar with the procedure to deactivate the flight recorders following an accident or serious 

incident; however, ways to ensure flight crew pay attention to such action under similar 

circumstances could be developed, in particular during training and through awareness campaigns, 

to make such requirement more effective. Furthermore, the implementation of a technical 

improvement to increase CVRs recording time to 25 hours, as recommended by NTSB A-18-30 

and A-18-31 / October 2018, could also help in addressing such recurrent slips and in preserving 

valuable data.  
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3. Conclusions 

 

3.1 Findings 

 

3.1.1 The aircraft 

1. The aircraft was certified, equipped and maintained in accordance with existing regulations 

and approved procedures.  

2. The aircraft was airworthy when dispatched for the flight, with a MEL item 27-62-01-02 

Flight Controls, Auto Speed Brake System. 

3. The aircraft had been properly loaded with no indication of weight shift on landing. 

4. The aircraft gross weight and the position of the center of gravity (CG) for landing were 

within the allowable Maximum Landing Weight (MLW) and the C of G range.  

5. The aircraft behavior was the result of its response to the pilot’s input on the control column 

throughout the landing roll.  

6. The aircraft was structurally intact till the second nose wheel touch down. 

7. The damage to the aircraft crown is consistent with damages occurring as a consequence 

of previous similar accidents to the same type of passengers’ aircraft.  

8. The operator indicated that they were not aware of additional guidance material in 

particular a video, which is considered to be supplemental enhancement to the primary 

information contained within the FCTM; the supplemental video and other reference 

material can be found on the manufacturer’s information portal for operators (My Boeing 

Fleet).  

9. The B767-300 IAI STC based on which the aircraft was converted from Passengers to 

Cargo does not require any strengthening in the area of the fuselage that was damaged. 

3.1.2 The Flight Crew 

1. The flight crew members were properly licensed, qualified and experienced on this type of 

aircraft and flight in accordance with existing Bahrain CAA regulations.  

2. The Flight Crew Members were in compliance with the flight and duty time limitation 

regulations.  

3. The flight crew possessed the proper medical certification and had the opportunity to have 

the appropriate rest to operate that flight.  

4. The Flight Crew received all the documents related to weather and aircraft MEL status 

prior to the flight. 

5. The Flight Crew were aware of the primary operational guidance as provided by Boeing 

and DHL in the FCTM. 

6. The initial touchdown was normal, however the derotation was fast and hard, especially 

the second one. 

7. Neither crew member recalls making the abrupt and continuous nose down input on the 

control column. 

8. The damage to the crown of the upper fuselage occurred as a result of the Flight Crew 

action on the control column, in particular the second derotation. 
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9. The PF seated in the RHS operated the speed brakes manually after touchdown in 

contradiction to the DHL OM-B para 0.1.5.1 that stipulates “on the ground the speed brake 

will only be operated by the LHS pilot. 

10. The CVR CB was not pulled out immediately by the Flight Crew or the Line Maintenance 

Engineer following the identification of the damage, as required by regulation and by the 

operator OM-A and ERM. 

3.1.3 The Operator 

1. The operator is IOSA certified with a safety program in place.  

2. The operator SOP contained a policy and procedures for preserving Flight Recorders data 

following an accident or serious incident. 

3. The operator SOP stipulated “on ground the speed brake will only be operated from the 

LHS”. 

4. The SOP of the operator did contain material addressing proper landing technique and 

highlighting the negative consequences of applying nose wheel pressure input following 

derotation.  

5. The training provided by the operator was not effective in preventing pilots from applying 

undesired nose down input after landing prior to the accident. 

6. The operator safety system did not identify, prior to the accident, a trend of speed brake 

being manually operated from the RHS, contrary to its policy. 

7. The operator FDM program did not identify a trend of pilots applying nose down input 

after landing prior to the accident. 

8. The operator safety program immediately addressed the issue of pilots applying nose down 

input after landing following the accident and appropriate training and awareness campaign 

have been implemented swiftly. 

3.2 Causes 

 

3.2.1 Probable Cause 

 

The swift second derotation of the aircraft during landing as a result of Flight Crew input on the 

flight control. 

 

3.2.2 Contributing Factors 

 

1- The operation of the speed brake from the RHS which could have induced unvoluntary 

body movement affecting the flight control upward resulting in a nose gear pitch up. 

2- The landing sequence, with the nose gear pitching up following the main gear touch down, 

could have startled the Flight Crew who overreacted swiftly to prevent a tail strike by 

pushing the control column forward and maintained that pressure, contrary to the operator 

requirement. 
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4. Safety Recommendations 

In accordance with Annex 13 to the Chicago Convention, the sole objective of the investigation 

shall be the prevention of accidents and incidents. Therefore, the following recommendations aim 

at preventing other accidents from similar causes.  

4.1 The Operator 

  

1- Should establish a procedure for maintenance base to remind Flight Crew and Maintenance 

Engineers to pull the recorders CB whenever the maintenance base is contacted following 

a suspected accident or serious incident (implemented) 

2- Should review its pilots initial and recurrent training program to include available training 

and awareness resources and ensure appropriate derotation technique is enforced 

(implemented) 

3- Should discuss derotation accidents during pilots training and review the lessons learned 

(implemented)  

4- Should consider analyzing data related to pressure on the control column while derotation 

during landing (implemented) 

5- Should share information on the accident and safety related recommendations within the 

company (implemented) 

 

4.2 ICAO 

 

1- Should consider adopting in its SARPs the NTSB recommendation A-18-31 published in 

October 2018 requiring “all newly manufactured airplanes that must have a cockpit voice 

recorder (CVR) be fitted with a CVR capable of recording the last 25 hours of audio”.  

2- Should consider adopting in its SARPs the NTSB recommendation A-18-30 published in 

October 2018 requiring “retrofit of all cockpit voice recorders (CVR) on all airplanes 

required to carry both a CVR and a flight data recorder with a CVR capable of recording 

the last 25 hours of audio.”. 
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Appendix C: Flight Crew Air Safety Report (ASR) 
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Appendix D: DHL WQAR Data Review 

 

The following was obtained from the DHL Final Investigation Report dated 10th March 2025:  

Flight Data QAR Review 

Control Column Movement 

Based on pre-flight control check, the following are the control column max inputs Max Nose Up 

– +11 deg 

Max Nose Down - -7deg  

The recorded parameter is both Cpt and FO control column movement. The columns are physically 

joined and there are no individual sensors for movement and force for the FO column.  

Approach 

The flight data indicates passing 409 ft the autopilot was disengaged and was then followed by 

auto- throttle disengaged. Thereafter the approach remained stable with minimal flight crew inputs. 

At 20ft aal, the rate of descent was -650 ft/minute with a Vref +4.5 kts.  

Main gear touch down 

The aircraft is being 'flared' for the touch-down. The left main landing gear touched down (vertical 

acceleration: +1.32 G) with the pitch angle of about +3.2°, roll angle of about -1.1°, and airspeed 

of 150 kt. The right main gear touched down one second later.  

When main gear touches down, the Rad Alt continued decreasing from -2ft to -6ft RA throughout 

this period with no period of increase, the control column correspondingly moving to a neutral 

position, from +4 deg to +1 deg over a 1.5 second period. Then within 1 second, the control column 

increases +5.9 deg, indicating being pulled back just before the nose gear touches down.  

Nose gear first touch-down  

As the nose gear squat switch “Gear (N) On Ground" records “Ground”, the control column is 

push forward past -6.94 deg. The nose gear oleo compresses and touch down is recorded with a 

vertical acceleration of +1.771G, which is measured from the accelerometers located in the main 

gear wheel well area.  

The pitch attitude was initially 0.5 degrees at nose gear touch down, decreasing to -0.5 degrees 

minimum, then increasing through +1.6 degrees. The roll angle from 0° to the right 0.4°. At this 

time speed-brake handle parameters (C), (L), (R), (MCP) indicate that the handle was moved from 

approximately 4 degrees to 96 degrees, indicating the speed-brake was fully deployed manually, 

moving at a similar speed to an auto deployment. It remains at this value for the landing roll until 

when stowed.  
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The “Gear (N) On Ground" recorded “Ground” and about 1 second after that, it is recorded “Air”, 

as the nose gear bounces. The pitch increases to +2.5 degrees momentarily before decreasing with 

a recorded nose down push on the control column recorded as increasing to -7.29 deg.  

Nose gear second touch-down  

Thereafter the “Gear (N) On Ground" squat switch records “Ground”, with +1.91 G vertical 

acceleration at touchdown. The control column pitch input recorded as –7.29 deg and this lasted 

for more than 15 seconds before decreasing slightly.  

Thrust Reverser deployment  

Soon after the Eng (1) Thrust Reverser “In Transit” followed by Eng (1) Thrust Reverser 

“Deployed” and Eng (2) Thrust Reverser “In Transit”. This was followed by Eng (1) and Eng (2) 

Thrust Reversers”.  

Landing roll 

Roll out was completed with a full nose down input on the control column, reducing from -7 to -6 

deg. Just before the aircraft vacates the runway, the control column returns to a neutral position.  

The aircraft continues and taxis to stand.  
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Appendix E: Time Aligned for Data Acceleration 
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Appendix F: DHL Internal Investigation Report 
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