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Ministry of Public Works & Transportation

Beirut
Lebanon

18" September 2025

His Excellency Mr. Fayez Rassamny, Minister of Public Works & Transportation

Dear Mr. Minister,

| have the honor to submit the report on the circumstances of the accident to the DHL 160 flight,
a Boeing 767-300, registration A9C-DHAB, that sustained structural damage during landing on

runway 16 at Beirut Rafic Hariri International Airport on 18 September 2023.

Yours sincerely,

Captain Mohammed Aziz
Investigator In Charge

|
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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 (ICAQ). 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 (11C) 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" 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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Synopsis

Date of accident
18" September 2023 at 16:09"

Site of accident
OLBA - Lebanon

Type of flight
Scheduled Cargo

Summary

Aircraft
Boeing 767-300

registered A9C-DHAB

Owner

Cargo Aircraft Management INC
Operator

DHL Aviation EEMEA B.S.C.

Persons on board

Flight crew: 2
Other: 1

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
Killed
Crew Nil
Passengers Nil
Thlr_d Niil
parties

Equipment
Injured Unhurt
Nil 2 Severe structural
Nil 1 damage
Nil Nil

M 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 18" 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’Enquétes 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:

e Operations
e Engineering, Maintenance & Structure
e 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 11C,
DGCA Flight Safety and DHL Director Safety and Ground Operations, Technical Advisor to the
Bahrain Accredited Representative (Refer to Appendix 2 BEA Report).
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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

Investigation Report A9C — DHAB 15



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.

Reg: A9C-DHAB Upper l
MSN: 29606 Pressurized |
STA-654+88 i

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).
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Reg: A9C-DHAB
MSN: 29606
19-Sep-2023

Note: Picture
View looking
Outbd.

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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REG: ASC-DHAB RH SIDE
MSN:29606

STA-654+110

Wrinkle/ Buckled
fuselage Skin

Figure 3: RH side view of the damage to the fuselage

Reg: A9C-DHAB

wrinkle / buckled MSN:29606
fuselage skin 18-Sep-2023

Figure 4: LH side view of the damage to the fuselage
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A9C-DHAB

STA-654+110

MSN: 29606

STA-654+88

Wrinkie/ buckied
fuselage external
Skin damage

REG: A9C-DHAB

MSN:29606

18-SEP-2023 Wrinkle/ buckle
fuselage skin upper
crown Fuselage Skin

RH Side

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
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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 15t April 2015 15t July 2017
Investigation Report A9C — DHAB 21




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.

1.6Aircraft 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 412,0001bs / 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 317,062Ibs. 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 326,000Ibs. and CG envelope between 7%
to 37% MAC.
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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 7" July 2023 until the 18" 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 13" 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 15" 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 16" 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 16" 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”.
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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 Ibs (154,545 Kkg).

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:
e Runway 03-21 is 12, 4671t long, 3,800 meters.
e Runway 17-35 is 10,663ft long, 3,250 meters.
e 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. T 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).
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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 11C 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 IAl 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 IAl 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 1Al BDSF conversion”.

As awrap-up to the communication between the 11C, the NTSB, Boeing, DHL and the 1Al (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 1Al modification. If Al 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 20" 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:

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

- 17" October 1992 — American Airlines flight 957 in Sdo Paulo, Brazil
- 31% December 1993 — LOT flight 002 in Warsaw, Poland

- 31%July 1997 — Federal Express in Newark, New Jersey

- 22" May 2002 — Monarch Airlines in Gibraltar

- 20" April 2009 — Royal Air Maroc flight 200 in New York, New York
- 3 Qctober 2010 — Thomson Airways BY519 in Bristol, UK

- 20" June 2012 — All Nippon Airways in Narita, Japan

- 18" 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 IAl, 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

Investigation Report A9C — DHAB 30


https://www.youtube.com/watch?v=EuxBP4t8B30

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 Awviation 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 IAl (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.
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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

Investigation Report A9C — DHAB 34



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 “T 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 +11.1to -
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:

e 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 1Al 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 t0160% 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 IAl 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.

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 IAl 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.

w

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

=

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 1CAO

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 CVVR capable of recording
the last 25 hours of audio.”.
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Appendix A: Ministerial Decree Establishing the Committee
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Appendix B: BEA report on the DFDR & CVR
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echnit:al document

FDR and CVR readouts

Restricted release to the safety investigation members
Technical assizstance for DGCA Lebanon

Document ID:  BEAXNZI-0449 tecld
Registration number:  ASC-DHAB
Aircraft type:  BOEING - 707 - 300 - 323
Diate of occumence:  158th September 20023
Place of ncoumence:  Beinut (Lebanon)

Equipment examinead:
FOR CVR
L3 Harris FAZID0 L3 Harris FA2100
Pl 2100-2043-00 FiN- 2100-1020-59
SiN- COOS50028 SN: 000142593

The Boeing BYET-200 encountered a hard landing with substantal damages to the fuselage.
Work performed.
« FDR

The dowmboad has been perfoomed on the October 3=, 2023, with success.
Divwmicaded files:
The three following files have been downboaded:

- Name: ABC-DHAB bin (Binary raw data)
Size: ZAXIEIES bytes (222 MiB)

- Mame: ARC-DHAB fdr (FAZ100 compressed file)
Size: 67108038 byies (64 MiB)

-Mame: ASC-DHAB nbr (FAZ10MFAZI00 frame number data)
Size: 1827848 ytes (17E4 KIB)

The wncompressed data file is ABC-DHAB bin {222 MiB) contains the recorded data. The file
has been synchronzed successhully with the BEA software (LEA). The data type is a .upk file
with a Teledyne synchronization process at 258 words per second. There are 87 synchro aneas
with 126 b 34 min 51 455,091 seconds) of synchronized data and the rate of synchro is
QO.ETET %. The dataframe has been provided by the operstor (737-3A from the Boeing
document n® DZ25A101-4 Rew K of May 10, 2010).

BEfe .,  emeomwsoe
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= CVR

The CVR is a FAZ100-1020 which did not have the hardware Modification No. 7. It contained 4
audio files of 30 minutes in High Guality (HQ) and 2 audio files of 2 hours in Standard Quality
(S}

The raw e ASC-DHAB.CWR which contans the HO fies has been downloaded wsing the
aificial mean of L3, Porable nfedface. The raw file has been decompressed with the software
ROSE. The following fles have been obizined:

-  AOC-OHAB H1.wav (pdot or co-plot channel)
- AQC-OHAB H2Z wav {pdot or co-pdot channel)
- ARC-OHAE H2 wav {obsenrer channe! + Passenger Address)
- ABC-DHAB H4 wav (Cockpit Area Microphone chanel)
- ARC-DHAB SP.dat
ARC-DHAB 5P log

The 2 50 audio fles have been dowmloaded by converting the analogic signals at the cutput of
the Porable Inferface info numenc signals wa the mixing conscle of e BEA ReddPre and by
recording the output signals with the sofiware Sampiiude. The fist audio file ASC-
DHAB 5G ME.wav is the mxed channel of the channels H1, HZ and H3 and the second audio
file ASC-DHAB 50 CAMway is the Cockpit Area Microphone channel,
An ovendiew of the audio project can be found n Appendix 3.
MNofe: The SHA25E fingerprints list of the fles of the CVR are availlatie in Appendix 1.
Besults.

- FDR

The hard landeng is recorded. Some refevant parameters are provided in Appendix 2 and also in
exce| foomat. Please note that the vertcal speed is a calculated parameter derwed from the
altitude. These values must be considered with care especially close to the ground (ground
effect)

= CVR

The event has not been recorded by the CVR. The hard landing ocowmed at 18:082 while the
recording of the CVR started at 17-00:282 and stopped at 18:02:342°.

1 The Information of the end of the recording of the CVR has been found In the fle ASC-DHAB SP.log
which Is used for the me synchonizadon of the CVRL The fime of the start of the CWR has bean
deducied from it

BERLNTIS-THR facd]? ¢ ADC-TTHAS — meumc| or B Ociobee LT /8
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Appendix 1: CTVR an FDR — SHA256 fingerprints list

Name: ASC-DHAE.CVA
Size: 35505054 byies (34 MIB)
SHADSE: EABIESEACFIFTS0FADECESDEE49A3BETIZISOFBCSESE 182 16A4E 17 110332031 F

Name: ABC-DHAE_H1 wav
Size: 29514056 byles (25 MIB)
SHAZSE TEEDE4BCH 130954CHINSCASTE00SD 10 13585 EF123CCELFD52FE34DE 0 1DDAECE

Mame: ABC-DHAB_HZ wav
Sipe: 29914256 byles (28 MIB)
SHAZSE 2B4EFETD04537 TE4ALIA 1EECITIN0E 1 9FF2TBALBAL 3867 SFAR] 1B 2265140207

Mame: ABC-DHAB_H3 wav
Size: 29814956 byies (28 MIB)
SHAZSE CBEINSFET 254 TAS 17E3028DE2ETE32C2DSSFCI20BCT13AAA 1 69861 2DFCIFFEEA

Name: ABC-DHAE_H4 wav
Size: 59520658 byles (56 MIB)
SHAZSE- (9596506 1E411CETBAEZIE 15B0855004 A 25344 4AC 1 DDIGEIED OFIFTFTIACTAD

Mame: ADC-DHAB_SP.dat
Size: 465012 byles (454 KIB)
SHADSE: FE4958103706BE4EDDEEE 154ASEMEAINA1DAZEZ 10FDFTTST711A 1345E16030F

Name: ASC-DHAB_SP log
Size: 201296 bytes (284 KIB)
SHADSE: 2407045407 0SD35A0EFD0DE4EECEAE 10FAESE5S 17T ABEDED25EF 1F2071 210621

Mame: AC-DHAB bin (Binary raw data)

Size: ZAAEMEE bytes (222 MiB)
SHAZSE. ACDADLBT4992 D39S ACHEDCISG01 5CAE20FEAT CAF 461 SOD4EZSDZD0BTBOCSZ8FS

Mame: ASC-DHAR fdr (FA2100 compressed fiie}
Size: 67 102036 bytes (G4 MIB)
FHAZSEDC1412F6F1 SOF228CCEBBENBS TFO 7268 B B0 30858 2905FDC1 1A1D07 25175836

Mame: ARC-DHAB nbr (FAZ 1DFAZI00 frame number data)

Size: 1827648 bytes (1754 KiB)
SHAZSE ADCADDBEZEIS 1I4S5DATABEB SE2 2 CHBS DESAARC 219 F SFBES644 BER0OC ADIETEDDT

BERIS-D Saci]? [ ADC-T1HAE — maums o B Ooiobsr 1017 '8
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Appendix 2: Plots of relevant parameters
Note: Particular attention must be paid to the validation of the following parameters
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Appendix C: Flight Crew Air Safety Report (ASR)

ﬁﬁ'l DML AVATION
W/

Repon #1744

Kind of Report :

DOHX Alr Safety Report

Area of Occurrence ©

Flght Satety

Type of Dcourrence @

Fight Management

Event Classification :

HardHeavy Landing

General Information

Please define your name

Reporiar :

confidential

In exee of an anonymous report please emter "Anonymous’

Please define a headline to your report

Title of Report :

Hard Landing

MOR Reportabla? :

YES

General Fllght Information:

Date & Time of Event (UTC) :

2023-08-18 16:09

Dmte & Time of Event [Loeal) :

2023-08-18 18:08

Flight Number : 160
Alrersft Regtatration : ASC-DHAB
Alrcraft type : TEF-300
Manufacturer ; BOEMNG
Departure : BAH

Date of Departure :

2023-08-18 12:20

Destination :

BEY

Date of Arrival

2023-08-18 16:08

Locathon of Cecurrencs :

Arrival atnport

Flight Phasa :

Landing

Location on asrodroms :

On runway (1=t Part)

Diversion :

Call Sign :

OHX

DHX Al Safaty Repart
o 1144
Rapont StEus: Valdation

~=CONFIGENTIAL=

Print Diate: 2023-08-20

Page 1
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ﬁ Feport @ 144
1 oL maTien
W

Inflight Returmn : NO

Total number of persons on board : | 3

Crew

Pliot fying : First Officer
Captain Mams : confidantial
First Officer Nams : confidential
Other Crew : confidential

Did you declare the occurrenca?

Emergency declared : NO
ATC advised : NO
Dispatch advised : YES

Operational Information

Please fill, if speed and altitude wera relevant regarding the event.

Ahtftude =

Flight Lewvel

Speed (kis) :

Type of airspesd ;

Alreraft Configuration

Autopliof : Mot Engaged
Gear : e
Flaps : 25

Spoliers : QL
Spesdbrake @ A

Plaase fill, if flight rules and traffic type were relevant regarding the event.

Current Flight Rules : IFR

Current Traffic Type : OAT (Operational Alr Traffic)
DHX Aur Safety Repart -=CONFIDENTIAL- Print Date: 2023-08-20
Repot #1144 Fage 2

Report Status: Vehdation
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m [HL AVIATHEN
W

L

Report #1144

Plaasae fill, if Approach Type was relevant regarding the event.

Instrument Approach Type :

ILS-complate

Please fill, If ATM was relevant to the event

ATM contribution

Limkncwm

Effect on ATM service :

Mot determined

ATS Unit Name :

FIR/UIR namea :

|- OLBB : Beirut (FIR)

Alrspace Type :

Limkncwm

Please define additional relevant information

Training Flight : ND
Type of Flight : Cargo
RVEM :

ETOPS Area :

Techlog Entry made? : YES

Techlog Referance !

ABC-DHABOOG243-001

Coordinates of the event
Latitude : M 33" 50' 31.0000"
Longituds : E 35" 28’ 23 0000

DHX Ar Safety Repont
Feport 1144
Repon Stes; Vaidation

-=CONFIDENTIAL =

Investigation Report A9C — DHAB 55

Print Date: 2023-08-20
Page 3




.
ﬁ;,l DL AATION

Reaport #1144

Weather Information

Was the event weather relevant?

Weather Ralevant : Linknicwm

I yes, plaass Al all redevant flslds balow.

Conditlons and visibllity

Vislbility (mj : Gag
Weather Conditions : Urnknown
Restriction to vislbility : Nane

Light Conditions : Dresho'twilagn

Cloud Amount : Scattered (38-4/8)
Air temperature ("C) : 28

Helght of clowd base {ft) : 2500

Dew Polnt : 22

Wind

Wind Speed (kis) : i

Wind Direction : 2r0

Spesd measured al : Surface

Relative Wind Direction :

Luaranng Taihwing

Wind Gusts : Linknown
Turbulenca Intensity : Linknown
Maximum Gust (kis) :

Pracipitation and other weather phenomena
Weather phenomena !

Phenomeana inlensity : Mone

Weather Raport

Weather Repon :

SA 18/06/2023 16:00- -

METAR OLBA 181600Z 2T006KT 2000340 G009 FEWO2E 28/22 01008 NOSIG

DHX Adr Safaty Aeport
.' Report #1144
h Report Stas: Validation

~=CONFIDENTIAL=
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Report @1 144
a) DML AVIATIN

i

Damage

Damage Information (If applicable)
Damage on alrcraft @ Subatanial
Third party damage : NG
Object damaged : MNone
Damage caused by 3rd party : MNa
Fatigue

Fatigue Information

Was Fatigue a contributing factor?

Important: Pleass also write & fatigue report H you think your fatigue levels had an Impact on the reporied occurmence,

Report Text

Please provide all relevant information 1o the event

Report Text : Dwring landkng on Rwy 16 in Beinut, the speedorakes was extended manually and thers
was a hard landing. The euin apeedorake was inoperatve. During the walkaround. the
girplane fusslage was obsarved cracked

As a ganeral Insfruction, please inform our Salely depariment whal happaned, glve delafls why It happenad and In case you have any
salely recommendoflons, pleass provide

MOR Reference Number

MOR Reference Number : ALD-MOR-1291
DHX Air Safety Fepan ~=CONFIDENTIAL = Print Date: 2023-08-20
Report @144 Page 5

Repon Status: Vahdation
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Appendix D: DHL WOAR Data Review

The following was obtained from the DHL Final Investigation Report dated 10" 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

Investigation Report
RHL I ATRON IQSMS Investigation ID: 11

Investigation Report

Investigation was performed based on the lollowing lemplate:
DHX Safety Investigation - DHX Safety investigation form

Investigation Publication Date: 2026-03-10 06:58:24
Investigation published by: Sigines, Gavin
105MS Report ID 1144

On 181h September 2023, at approximately 16:08 UTC, a DHL Aldines BY6T-
300 BOSF operaling as DHX 180 sustained substantial damage following & hard
tanding on nunway 16 at Balruf's Raflk Harr intemstionsl Airport (OLBA). The
damage was discovered afler ariving on stand, during walkaround inspection.
Therg were no injuries o the two piles, and the enginesr on board. The alrplane
was opsraling a scheduled intemational Mg, having depanted from Bahrain
International Alrport (OBEI). Night times Instrument metsorological condiions
prevailad at the ime of tha landing, and the flight oparated on an insirumeant
Might nules light plan. The crew reported that during kanding on rumway 18 in
Bairul, the speadbrakies was extendsd manually and there was a hard landing.
The auto speed brake had been made noperative in accondance with approved
maintananca proocadures. During the walkaround by the fight crew. damags to
Iincldent Description e crown of the upper fusalage was observed, Following inspection, the crew
contacied DHL Aviation Flight Control, The Lebanon Direclorate Ganeral Gl
Avlation ([DEGA) and the Bahrain Chil Aviation Alfairs (BCAA) were informed of
ihe Incidant by DHL Aviation. The crew were debrisfed by the Lebanon DGCA.
The Digital Flight Dats Recorder (DFDR) and Cockpil Voice Recordar (CVR), as
wall as coples of requasied documentation were handed over io tha Lebanon
DGECA. The crew refumed to Bahrain and mal with DHL Avialion Flight
Operalions and Aviation Salety lor lurther debriel. The sircrafl was declared
unsenviceable (AOG) dus lo the damage. The accident s subject to an ICAC
Anngs 13 Salety Investigation fed by the Labanese DRCA, with BCAA and DHL
Aviation Salety assisting. This report is produced for documentation intemal
safely actions and recommendafions, pending publication of the formal repor by
the DEGA.

Status Investigation open

Stainea, Gavin

Lead Investigator
Summary of Safety Recommendationsa:
{Detalls io sach recommendation find in the relevant section of this repart)
Recommendation 1

Tiile Coclepilt Volce Recorder (CVR): Retention of crilical dala
Riak Rafing: Safaty relevant

Responsible(s): Technical Direcior

Recommendation is accepled by Responsible Personis):: [ ves [ Mo

Signature:
- Fﬂntb?_lh: 2025-03-10
g Q et
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Investigation Report
@ DHL AVIATION 105MS Investigation ID: 11

Recommendation 2:
Tithe Cochpit Volca Recorder (CVR): Procedurss for proteciion of recordings
Risk Rating: Safety relevani
Responalble(s): Director Fiight Operations, Director Safely and Ground Ops, Technical Director

Recommendation is accepled by Responalble Person(s): Cvea [No

Signature:
Recommendation 3:
Tite Flight crew training
Risk Raiing: Safaty relavant
Responsible(s): Direcior Safety and Ground Ops, Senior Manager Flight Crew Tralning

Recommendation is accepled by Responalble Personjs): [ Yee [Ne

Slgnature:

Recommendation 4:
Tk Manual spesdbrake deploymant
Risk Rating: Safaty ralavant
Reeponslble{s): Chigd Pilot

Recommendation is accepled by Responsible Personisi: [ (ves [ Mo

Signature:

Recommendation 5:
Ther Review of extemal draft final report
Risk Rating: Salely relevant
Responsible(s): Director Salety and Ground Ops

Recommendstion s accepted by Rlesponalble Parsonisi: [ ves [Ne

Signature:

Print Date: 2025-03-10
Printed by: Stalnes, Gavin
Pags 2
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Investigation Report
IGSMS Investigation ID: 11

1. Factual information

1.1 History of fight
The foliowing has been constructed basad on the crew nammative, interviews, and Might data reconds.

The flight cress comprisad of the Caplain who was tha Pliot Monitoring (PM) on this ssctor and
handling the aircralt radlos, while the First Cificer was the Pilot Flying (PF). The two crew members
met al the Bahrain Flight Dispalch office to review the fight.

In addition, an engineer was onbosrd as part of the crew 1o attend to maintenance dulles on ground
for the transit fighl. There |s no engineering team at Beirut (BEY) and the enginesr would normally
depart for the retumn flight. The enginesr was sal in the observer seat, posiioned directly behind and
i betwean the pllots. He did not have a headsat on,

The crew reporied ihal the alrcralt was dispaiched under MEL bem 27-62-01-02 Flight Conirols, Aute
Speed Brake System. The crew discussed Implication of the MEL, and while the Captain had
previously informad the PF that he would deploy the spesdbrake, he agreed with the PFs request ks
oparate the speedbrake handle after landing. Tha PF added that he had dons this previously and was
comiorabls with procedurs for manusl deployment, The use and mannar of deployment of the
spesdbrake was discussed lurther balone take-off and at the top of descant bilefing, whare the
Caplaln emphasized again to the PF o ‘deploy the speadbrake slowly”.

On geacent Beinut ATC provided shoriculs, The alrcraft then established on the ILS runway 16 with
the autothrottie and sulopllat engaged.

The flight data reconds indicate that the aircraft was fully configured and stabla and on profile at
142301 RA with a plannad flaps 25 landing. Passing 500N AA, the PM made the stable call. Data
indicates auiopliol was disengaged al 1620744 UTC, followed by the autothrust disangaged at
1620745 UTC, al 409 aal, The landing was confinusd with fight data records indicating first kedt then
one second kater the right main landing pear touchdown at 16:08:15 UTC, with what the Captain
recallad at the debrisf as a perfect touchdiown.

Shortiy atter iouchdown of the main gear, the PF released his leit hand from the thrust levers o
operate the Speed Brake. He recalled that as he leaned over to the lait, thera was & slight lsfl tum Io
the control wheal. At this point, the PM recalled thal the aircralt Turched up® and the nosewhael then
slammed back down onte the runway, deacribing it as *homendous™ and that his headset and
prascription glasses flaw from his head.

On his part, the PF recalled thal fhe aircraft piiched up quickdy, fhen cams down violenily, describing
the columin as “acting aggresshely”. He added thal it flew from his hands and was unable lo grasp il
The PF stated thal the whole episode happenad loo fast and that he was unable lo take control of the
control oolumn as it moved away from him,

The flight data indicates thal a 208 aal, the rate of dagcent was - 650 f'minute with a Vred +4.5 ks
Foliowing the main gear louchdown, a gravitational force equivalant (G) of aboul + 1.3 G. was
reconded, which | comparative o the fleet average for touchdown. The nose gear fouchdown
occurred alier 1.5 ssconds and resulted in 8 recordad + 1.8 G. The data further indicates thal the
noseahesl alrground switch wenl from “ground™ (o “air” to “ground” within one second lollowed by a
recorded acceleration of +1.9 G. In parallel the data indicates the control column moving ko neulral as
the nose wheel lowers, then pulled back siighly over halfl full travel, just belore the nose whesl
touchas down, followed full nose down Input, as the nose wheel louchas down, This inpul remains
during the nogs wheal boence and roll out of the sircrafl.

The PF stated that he had pullsd the epesdbraks levar al whal he considered to be & normal rate. He
mentioned thal his was nol the first ime he had deployed the Speed Brake manually on landing. He
w3 unable Io recall If it was a fully extended or up . He then kept his fest on the rudder pedals lo
keep conirol of the alrorait on the runway centarline.

Both crewsa reported that the aircraft nosswhesl towched down three mas. The fight data records
however Indicate thal this happened two timas, once after louchdown of the main gear and then alier

§Q

Print Date: 2025-03-10
Printed by: Staines, Gavin
Page 3
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I tigation Report
@ L A (ATRON lﬁﬂg“'hmhlmn:ﬂ

he pitch up moment, bafors settiing on the ground. The flight data indicales that the ima from main
tanding gear lo nosawhasl touchdown wag 1.5 seconds. Onca the alrcralt nose had setthed the thrust
rewersans ware deployed. The PF confimmad ha had deployed the thrust reversens, howevar during
the Interview he could not recall al whal stape ihis was. The PM siated he called ‘1 have conirol®, He
slowed the thrust reversers and speadbrake. Aler vacating the runway, the crew chacked the EICAS
bul there was no massage, tharelore the taxi was conlinued o stand.

When asked aboul position of handa, the Capt staled thal as PM he kapt his hands on his thighs
during &n spproach and was sdamant that he would not have bean fouching the conrola.

Al the Interviaw, the enginesr was asked about control column Inputs afler noss wheel towch down.
He could not recall any specifics due (o being disorientated from the hard landing. On & follow up

guasiion regarding the Captain's hands position, he recallad they wers on his thighs and shadowing
the conbrols af Bimes, however he felt he did nol have a clear view of pilot hand positions al all timas.

On arival &t the stand, the Caplain was concarmed about the state of the noss gear. He Instrected the
FO to call Maintenance Operations Conbrol (MOC) and obtaln Information on how to relrieve a hard
tanding report from ACARS event printout. The engineer on board, want down and conducted an
inspection of the nose and maln landing gears, as well as the engines. No damage was found. Whils
sliil inspecting the landing gears, he was alerted by ground stalf of a crinkle in the fusslags. Ha
noticed the fuselage damage on walk around and advised the crew accordingly.

On gtand, cargo was off loaded normally. no apparent damage 1o cango door or cargo hold fleor. Mo
cargo had moved nor locks damaged. Cargo was confirmed loaded as per the load plan and a
reweigh of the majority of cango found minimal discrepancy in welghts.

Otther itams noticed during the event ware that the panel over the jump seal fiall down, the ascape
reals fell down, waler displaced out of tollet and coal hangers lell down.

The DECA attended and were provided with coples of llcenses and medicals. No drug and alcohol
fal adminisiened.

The crew cooparated with the DRAC inspector and handad over the dala for the landing report which
indicaied o hard kanding reported” on ianding ACARS print off.

On recoliection, the crew reporied the auln spesd brake sysiem was inoperative, and that the auto
spead brake non normal chackdist only says, ‘speed brake .. exiand’, thera |a no lurther detalls or
niobes regarding the operation, the speed brake was manually sxtendad, &3 it has been done belore
on other cocasions.

They cited that & good brisfing belore the descent was dons whara the Captain actually mentioned
that tha only and most ikaly threat was the MEL liem, briafed stable approach criteria and that the
crew (Including the onboard anginesr) ware secured with the seat belt and hamesaes.

Whills no conclugion could ba drawn 88 to probable causa of the Incident by the crew, they suggested
that s & recommendation, the Operaling Manualz should Include more informaion about the uss of
tha Speed Braks including manual operation,

1.2 Injurias to Persons

Thene wera no injuries to any persons on board.

1.3 Damage to Alrcraft

Damage ko the aircrall consisted of wrinkled fbuckled luselage skin at STA 654on both laft and right
hand side. In addition, the top shell upper pressurzed fuselage crown was wrinkled and had buckled
damage at STA 654.

Cil tracas on the LH maln landing gear.

The aircralit was declansd unsarvicesble and was groundad by the Lebanage DGCA.

Datalled posifion of the damage following Boslng Inspections as lollows
- Sidn pansl 4654 1o 786 and STR-26L TO 17L

" m#mmm
NQ T eaed
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Investigation Report
' e AVIATION 135SMS Investigation ID: 11

- Sidn panal 4654 1o 786 and STR-17L TO 8L

- Skin pansl +654 (o 786 and STR-BL TO 2R

- Skin panal 4654 1o 786 and STR-2R TO BR

- Bkin panal +854 to 786 and STR-8R TO 17R
- Bidn panal 4654 1o 786 and STR-17R TO 26R
- Siringers 21L o 17L

- Siringers 161 o 8L

- Stringers TL o 1R

- Siringers 2R 1o TR

- Siringers 8A o 16R

- Siringers 17H lo 23R

- Shear tes and stringer Clips

- Framea datall, frame assembly

- Tubing, stalic fines

- Tubing, inatrument ines

- Tubing, smoke detection, Main Deck Cargo

- Brackel assy, cargo calling linar suppon

- Braciet — ECS ducts Main Deck Cargo
Reference: Boeing survey and inspection report sitached

1.4 Other damage
Hil

1.5 Parsonnal information

Captain

Age: 81

Ptiot Licansa: ATPL

Medical Expiry date: 26/01/2024

Total Flying Houra: 22144 hra.

Hourg on bypa: 7728 hre.

Hours Last 90 Days: 147:16 hrs.

Hours on Duly Prior to Occurrence: 3 hrs.
Hours Off Duty Prior 1o Work Period: 84:45 hrs.

Firat Officer

Age: 32

Piot Licanse: ATPL

Medical Expiry date: 18/06/2024

Total Flying Hours: 4666 hra.

Houwrg on typa: 3141 hre

Hours Last 90 Days: 68.07 hrs.

Hours on Duly Prior to Occurrence: 3 hrs.
Hourg Off Duty Prior 1o Work Pariod: 84:45 hra.

1.5 .1 Arcrafl Caplain

The capiain joined DHL on 15t Apdl 2015. He held & valld class 1 medical and had successhuly
complated all the required company iraining and coursss,

1.5 2 Firet officer

The first officer jolned DHL on 156h July 2017, He held a valid disss 1 medical and had succassiully
completed all the required company iraining and coursss.

1.5.3 Tha enginger

Engineer joined DHL on 15t August 2023. He heid & valld Medical Fitness ol Alrcraft Mainianance
Cartitying Stalf, and a valid Alrcrali Maintensnce License.

1.6 Alrcraft Informeation

- Plim“hmm.mw
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1.6.1 General

The alreraft & BE7-300BDSF MSN29606 waa manulachured in 1980 and was registered in the US
a3 N3S9AN, Il was delivered o & US carrier and few as a passanger aircrall Bl 2020 when it was
comvertad io a Cargo aircralt by lsrasl Asrospace Industries (IAl) . Aa & cargo aircrafl, it was.
operatad by OHL Alr (UK). Il was acquired by DHL Alr intlemational and enterad tha BCAA regiatry as
ABG- DHAB on 26th June 2023, It had a valid G of A; C of R. ofver detalls sre below.

Manuiachrer: Bosing Company

Type and model; B767-300 BOSF

Cargo Gorvension: LA

Year of manudacture; 1996

Alrcrafi Serial Number: 20606

Alroraft Ling Mumiber; 752

Total airirame lime: 84162 hrs

Enging type (numbar of): CFE-80C286 (No. of engines-2)
Maximum Allowable take-off welght; 412,000ibs / 186,680&gs
Total aircrafl cycles: 14470

Certificate of alrworthiness lssued: 22/06/2023
Certificate of Regisiration issued: 22/08/2023

Diate of last check: 18092023 (1 A Check)

1.6.2 Weight and Balancs

Al the fime of landing, it was estimated that the aircraft gross weight was 317062ibs. and the position
of the canter of gravity (GG} for landing was estimated o have bean 27.1% mean asrodynamic chord
[MAL). Both ol them were within the allowable C of G range lfor the aircrafi |.e. the maximum kanding
waight of 326,000ibs. and G emvelope between 7% to 37% MALC,

1.6.3 Maintenance and Repair information

A rervignw of the tech log entry pertaining o the speadbrake on this aircraft for a period of 80 days prior
1o this inciclent was conductad. Starting from Tth July 2023 until the 16th Seplembar 2023 dafect
descriplions wara entered in the Tech log reganding the speedbrake system on 11 coccasions, Thess
delects ranged from

- The auto speedbrake inoparative

- Autn spesdbrake EICAS massage after landing

- Aulo spesdbrake fallure indication during approach fior which manual sslection was selectad after
tanding.

- niot daploying after touchdown.

The resolutions rangad from system operational checks and CB resal.

On 1:3th September 2023, a lechlog entry wes made and indicated that at the requast of
Maintanance Operations Control (MOGC), the aulo spead brake actualor was removed due io
repatitve defects. The actuabor was replaced on the same day in accordance with the AMM 27-62-
047201 and tests carmied oul were salisfaciony.

On 15th Sepbemiber 2023, a lechlog eniry was made and Indicaled thal the speedbrake did not
deploy during touchdown. For this defact, the lach kog resolution indicates a CB resal, and
operational checks camied oul sallstactorly.

On 16th September 2023, a tachlog enlry was made and Indicated thal the speedbrake did not
daploy during touchdown. For this defiect, the lach log resciution states operational checks camied oul
salistaciorily In accordance with AMM TASK 27-62-00-715-002 .

A sacond eniry in the lech log for the speedbraks not deploying was made later on 16th Seplember
2023. Further operalional checks weare camad oul In accordance with AMM 27-82-01-T05-002 and
AW 27-62-00-825-022. Both were salislactory.

8 Prined by Ssines, Gavin
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A similar endry regarding Laiiure to deploy was recorded on 17th Septembar 2023, On this occasion,
maintianance reported via tech log that sulo speed brake aciuaior arming swilch S371 adjusted LAW
AMAM 27-62-00/401 systam lests wane camed oul with alrgnd and sutothrottle simulation. Funclonal
Ig3is in eccordance with AMM 27-62-00/501 found the system ssrviceabla.

On 18th September 2023, the tech log Information indicaled that on request from MOC, the aute
speadbrake arming switch 5371 was replaced in accordance with AMM Z7-62-06/201 . During lest
auto speadbraka lever aulo deploymant Io up was infarmitiant.

On the same day, an aniry was made in tha tech log and it addad that the aulo speadbraks systam
was delemed AW MEL 27-52-01-02 CAT C. Maintanance procedure camied out 1AW Dispaich
Dieviathon Guide (DDG) AMM 27-00-00.

1. "SPEEDBRAKE AUTOSTOW® and "AUTC SPEEDBRAKE" CBS pulled and collared

2. "ALTO SPEEDBRAKE" OVERHEAD AMNUNCIATOR bulba removed

3. Electr connecior removed from SAC and connecied 1o 1as! connacior.

It added ‘pisase obasrve operations procedure. '

Limitations includa:

(M}{O) may be Inoperative provided:

A} Sysiem is deactvaled,

B} speadbrake handle forcas ane verified normal from full down to full up position,

C) AFM decremenis are applied Il landing performance requires use of auto speed brakes, and

O Alrspeed does nol exceed 290 kias, or B4 mach, whichever i lower, whan inflight gross weight is
In excess of 340,000 bs (154,545 kg).

With the MEL applied, and In relafion 1o this even addilional notes for Operations (0) etated That
crew ware 10 extend the spesdbrakes manually for rejected kanding or take-ofl. For landing, crew
were to camry oul the AUTO SPEEDBRAKE non nomal chacidist (QIRH MNG 9.3), by NOT arming the
speadbraks lever, and to manually extend the speedbrakes afler landing.

1.6.4 Previous hard landings

Batween January 2022 and August 2023, there had been on average 1 landing per month above
1.8Q, Two of which at BEY. None were identified &3 having a noss down input during louchdown and
o craw trends were identified.

1.7 Meteomiogical information

The cbsarved weather at OLBA al 16:00 UTC indicated wasterly surface winds &t 4 knots. |t was
varigble between 240V340. The reported visibility was 10 km or more and few clouds at 2600 ft.
METAR OLBA 1816002 270044CT 2400340 0060 FEW(26 28722 CHO08 NOSIG=

1.8 Alds to navigation

The approach runway 16 was via the ILS sysiem. The airport has a VASES. The ILS and VASIS were
sarviceable al the time of the eveni.

1.8 Communicalions

The crew wers in communications with ATC using the WVHF radios. The ATC recorded data and fight
data which containg this information has not been made availabls lo the airiine.

1.10 Aerodroms information
1.10.1 Genaral

Feaflk Harlrl International alirport iz located al M33°49.14 | E35°28.40 and at a fleid elevation 5.0 lest
AMSL. The alrport is managed and operated by the Direclorabe General of Civil Aviation (DGCA),
who are aleo responseible for provision of Alr Trafflc Management in Lebanon. It has three nunways.
Rurway 1654 s ofented 1682/342* magnetic, maasures 11138 feet long by 148 feel wide. Runway
16 hes 8 displaced threshold,
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The DHL OM-C lists Beirut as a Catagory A in both Alrport Category and Alrport competence.

Duse to the loss of GPS signals In the area, crew are requested Io nol plan for eny ANAVGNSS
approaches untl lurther advised. A careful study of tha NOTAMs s essantial.

1.10.2 Rurway 16 ILS Approach

Duse to reqonts of GPS jamming In the area, ILS s the company prefarmad approsch procadure.
The appreach s fliown over the sea and has platiorm sitituds 2000 it AMSL. The descent point ks at
63 MM ILS DME with a minkmum descanl altitude (MDA of 420 feet AMSL or 333 lest AGL. The
nunway cenlaring s offsat 2f to the leit. The touchdown elevation |s 12 it AMSL. The locallzer
coverage is rearicted o 30° left of CL

1.10.3 Other visusl sids

Thia rurmway is equipped with VASIS orlented al 3 degrees and located on the lafL
1.11 Fiight Riecorders

1.11.1 Ganaral

Tha aircraft was equipped with an L3 Harriz FA2100 Digital Flight Dats Recordar (DFDR) and an L3
FA2100-1020-99 Cockplt Violca Recorder (CVR). Both were removad from the aircralt and handed
over to the DECA investigalor, The DFDR and the CVR were sucosssiully downloaded by the BEA al
La Bowrgst In Parls by the Tha Investigator In Charge (IC), ancthar member of the investigalion team
and the Director Salety and Giround Ops at DHL on October 3, 2023,

However, on amival on stand, the associated CB for the CVR was not pullad, afler engine shuldown,
Since the CVR has only two hours of recording, the audio data was ovenwritten.

The data rom tha wireless quick accass recorder (WQAR) was also downloaded to assist with the
data analysis,

1.11.2 Flight data (QAR) review
The fiolliowing was obtained from an inital review of the WOAR.

Control Golumn Movemant

Based on pre-flight control check, the lollowing are tha control column max inputs
Max hose Up—+11 dag

Max Hoge Down - -Tdag

The recorded parametsr is both Cpt and FO conirel column movement. The columns are physically
joined and there are no individual sansors for movernent and lorce for the FO column,

Approach.

The Might data indicates passing 402 Il the aulopilot was dsengaged and was then lollowsd by aulo-
throttle disangaged. Therealier the approach remained stable with minimal fight crew inpuls.

Al 200t aal, the rate ol descent was -650 fiminute with a Vel +4.5 kis,

Main gaar touch down.

The sircralt ks being 'fared' for the iowch down. The laft main lending gear iouched down (vertical
accalaration: +1,32 G) with the pitch angle of about +3.2°, roll angle of aboul -1.1°, and sirspesd of
150 k. The right main gear louched down one second laler,

When main gear iouches down, the Rad Alt continued decreasing from -2ft to -6t AUA throughout this
period with no perod of Increase, the conirol columin correspondingly moving lo a neulral position,
from +4 dag ko +1 deg over & 1.5 second period. Then within 1 second, the control column increasas
+5.8 deg, indicating being pullad back just belore the nose gear louches down,

= Frﬂh?w 2025-08-10
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Maose gear first lowch down.

Az the nosa gear squat switch “Gear (M) On Ground”™ records “Ground”, the control column s push
forward past -6.54 dag.

The noss gear cleo compressas and touch down s recorded with & vertical acceleration of +1.771G,
which ks maasurned from the acceleromatars locabed in the main gear whesl wall area.

Thea ptich alitude was iniflally 0.5 degress al noss gear touch down, dacreasing bo -0.5 degrees
minimum, then increasing through +1.6 degreas. The roll anghe from 0° to tha right 04",

Al this ime speedbrake handie parameiers (C), (L), (R), (MCP) indicale that the handie was moved
from approvdmataly 4 degrees Io 96 degrees, indicaling the spesdbrake was fully deployved manually,
moving at a similar speed o an sulo deployment. It remaing at this value lor the landing roll unill when
Showed.

The “Gaar (M} On Ground” recarded “Giround™ and about 1 sacond after that, It is reconded “Alr°, as
the nose gear bounces. The pitlch increases to +2.5 degress momantarily before decreasing with a
recorded nose down push on the control column recorded as incraasing o -7.29 deg.

MNose gear second louch down.

Thereaftar tha “Gaar (N} On Ground™ squat swilch records *Ground”, with +1.91 G vertheal
accalaration al touchdown, The control colurmn pilch input recorded & —7.29 deg and this lasted for
miore than 15 saconds belore decreasing slighthy.

Thrust Reversar daploymant.

Soon after tha Eng (1) Thrust Reverser “in Transit” loliowed by Eng (1) Thrust Reverser “Daployed”
and Eng () Thrust Revarser “In Transll”. This was followed by Eng (1) and Eng (2) Thrust
Revarsars®,

Landing rall

Rioll out was complisted with a full nose down input on the control column, reducing from -7 to -6 deg.
Just bafore the alrcrall vacates the numway, the conrol column retums 10 & neulral position,

The alrcralt continues and tzxda to stand.

1.12 Wreckape and Impact informathon

The damage is detalled in saction 1.3 damage to aircrafl above.

1.13 Madical and Pathological Information

Mot applicable.
1.14 Fire

There was no evidenca of fire belore or after the occumence.

1.15 Survival Aspecia

Mot applicabls

1.16 Teat and Regearch

1.16.1 Industry BTET hard landing evenia with damags

There have been previcus hard landing events by ofher BYST operalons where damage to the crown
of the upper fuselage occurred. Due lo three accidents, two in 1982 and ona in 1893, the NTSE and
Boeing In conducted & reviaw, which concludad that the accidents had bean duse to:

- Expassive nose down elevator commandad

- Bouncs after initial main gear louchdown, and
- Oipacating in moderate to high crosswinds.

. Prined by: Stames, Gay
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Reapanding to the thres accidenta, the sirorsft manufacturer iook the following countarmeasures,
(Ref: Japan Transport Salely Board investigation AA2016-6).

- Change of matering pin to reduce the maudmum Impact on nose landing gear

- Btrangthening of the struciure of tha forward lusslage upper crown

- Cragtion of training materials (videc) lor pllets of Bosing 767 and distribution of information
magazines 1o notify relsvani parties ol & posaibliity thal strong noss landing gear iouch-down could
cause damage on the fusalage.

Further detal was found in wo further accident repons regarding the aclion taken by the
manulaciurer (Rel: AAIB Bullatin 52012 § NTSB Accident report DCADSFADMS)

Hosa Gear Metaring Pin

The T67-300 nose gear metering pin was further opimized o absorb the energy produced during
overderotation events, thereby lowering the load on the nose gear. Tha matering pin devica controls
tha fiow of hydraulic fluld within the nosa gear cleo strul. The modified deaign was incorporated info
production alplanes In August 1884 and ia avallable for retrolil on earfier 767-300s. Balng
manufeciured in 1888, the accident alrplane had this modification instalied.

Forward Fuselags Structural Strengthening

The upper crown siringers on the forwand fuselage of the 767-300 were strengthened In the area
whene buchling often occurred loliowing over-derotation. The modified design was Incorporated inlo
production aiplanes In Jamuary 1995, Being manulaciuned In 1899 the accident alrplane had this
modification installed.

Flight Crew Training Ald

Bosing produced a tralning video 1o increase fight crew awarenasa of the potential lor both nose gear
end girirame damage s a consaquance of over-derotation. The nine-minute video serves as a
redreshar for flight crews and was sent io all Bosing alrine customers. The accident light crew had
nod viewed the vidao,

In reviawing this incident, tha Boeing training video regarding de-rotaion was found on the Intermat.
(hitps wweyoutube.comiwaich Pv=EuxBPUBEI0). This video was subsequently shanad with the
DHL Flight Crew Tralning deparimant for their review and dissemination io crew.

A further accident involving nose down inpat during landing ocoured on 28th July 2023, the NTSB
report refered ko previous accidants and exisiing guidance in the Flight Crew Training Manual. No
mew recommendations were ralsed. (Rel NTSB Acciden! report DCAZILAZES).

1.17 Organizational and Managament information

1.17.1 DHL ME

DHL Avistion EEMEA B.5.C. (C), iz a cargo alrling based in in the Kingdom of Bahrain. il employs
298 gtalf to dispaich, iy and mainiain a fleet of Bosing T67-300 freighlars operating under & Bahraini
AOC, based at Bahraln Intemational Alrport.

DHL Asistion |a the cantral platform for DHL Alr Network Operations In the Middle East. it ls wholly
owned by Deulsche Post and operates the group's DHL-branded parcsl and expraga services mainly
In the Middia Egsl and Morth Africa, also with fights i Europe, India and Fer East.

The alrine bagan dadicated cango Mghts batween Bahrain and Riyadh in 1978 with a Fokker F27
Friendship. In subsaquent years, langer jet aircralt were Introduced stariing with B727s in 2004, then
prograssing to BYST-200 In 2010, BPET-200, then BTE67-300 irelghisr, with aach introduction the
precading aircraft were retired from the fleel.

The sirine carrently has a total of 10 BFET-300 freighters registered on the ADC, having been
Introgiuced from March 2021. These are & combination of Bosing (BCF) and 1Al (BDSF) conversions.

1.17.2 Operator's Safety Menagement System
The VP Alrline ME is the Accountable Manager, responsible for the managament and operation of the
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AOC, The senior management reporting io the Accountable manager consists of Postholders for
Flight Operations, Technical , Flight Crew Tralning, Security, Quality and Safety and Ground
Operations.

The Post Holdars for Cueality and Sately have an opan line of communication with senies
management, to ensune qualily and salsly ioplcs are alforded the proper level of attention and
solutions are implemented in a fimaly manne,

Thiz ks tacilitated by several means including reviews of reported evants. al Monthly Salety Action
Groups, be they irom the crew reporiing or &3 flagped by the Flight Data moniioring program,

The alrling has cerlification under the IATA Operational Salely Audit (IOSA) Programma, including
confirmation of the implementation of the Safaly Managament System.

1.17.2 Fiight Operations Manusl — A

2.1.8 Preservation of Right Recorder and Cockpit Violce recorder Recordings (ANTR
1.160,1.700,1.705, 1.710)

The Flight Diata Reconder will be capable of retalning data during al least the last 25 hre of oparation
axcepl that 1 hr of the cldes! recorded material may ba erased during routing testing and
maintanance. The CVR shal be capable of retaining information for af least the last two hours of
operation. Retrieval and comvarsion of siored data, when required, iz carmisd owt in conjunclion with
the DHL Aviaion Engineering Depil.

Faillowing an accldent or an Incident which is subject to mandsatory reporting, or when the Authorily so
directs, the original recorded data relating to (hat sccident or Incident will be presarvad for a parod of
60 days, unless othensise directed by the invesligating suthorily,

11.4.2 Prasarvation of Flight Reconder Recordings (ANTR 1.700)

The CVR and FDR are usually removed for the Investipating authority after an sccident or serious
incidant. I tha crew or attending engineer(s) know or suspect that the incident may be classiiled as
‘seripus’ they should ensure that the CVR and FDR are disabled a2 soon as possible to preven! data
being ovenaritten. Replacements musl be insialled bedore the sircraft i3 operaled again. Il not already
heald by the investigating authorty, removed recorder(s) should ba retumed to BAH (Director Salaty
and Ground Operations) as a priority.

1.6.3.4 During Flight

Alsg, the Commander will nol parmil:

a. A Night diats recorder 1o ba disablsed, swilched off or erased during fight or recorded data o be
erased after fight In tha event of an acddent or an incldent subject to mandaiory reporiing.

b. A cockpit volca recorder o be disabled or ewliched off during fight unless he believes thal the
recorded data, which otherwlzs would be erased suiomatically, should be presarved lor Incident or
accident imvesigation nor permil recorded data to be manually erased during or after light in the
eveni of an accidant or incidant subject to mandatory reporiing,

1.17.3 Flight Operations Manus! - B

OM-B 0.1.5.1 Normal Procedures

It statas that Normal procedures are perfosrmeed from recall and foliow a panel scen pattem. These
proceduras are designed to minimise crew workload and are conslalent with new flight deck
technalogy. Al procedural information i task orentated.

In-flight the PF, whather in the LHS or RHS, may operate the speed brakes, but must keep his hand
on ithe lever whilat hey are in uss. On the ground the speadbrake will only be operated by the LHS
pilot.

0.1.5.2 Supplemeniary Normal Proceduras
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This section containg normal procedures thal are accomplished as required, rather than routinely
performed on each flight.

0.1.5.3 Non-Normal Procedures

HNon-Normal Procadures are found in Section 3 or the QRH in hard copées of this manual. Tha
Introdiuction to Non-Mormal Procedunes ks iound in Seciion CL2.1,

1.17.4 Flight Crew Training Manua!
Chaplar 6.4 speedbrakas

The speadbrakes spoll the lift from the wings, which places the airplans weight on the main landing
gear, providing excallent brake eflectivensss. I Ihe epsedbrakes are not raisad after iouchdown,
braking eflectivensss may be reduced Initially as much as 600%, since very litle weight Is on the
wheels and brake application may cause rapid anlishid modutation,

The speedbrakes can be fully raised akier iouchdown whils the nose whesls are lowersd io the
runway with no adverse plich alfects. Normally, speedbrakes are armad o exiand automatically. Both
pilots should monitor sutomatic speedbralee extension after touchdown. In the event aulo extansion
falls, the spesdbrakes need 0 be manually exianded. Alter louchdown, fiy the nose whesls smoathly
1o the runway while slowly raising the speedbrake 1o the up position.

Filol awarenass of tha pesition of the speadbraks lever during the landing phase ks important in the
prevention of ovarrun, The position of the spesdbrakes should be announced during the landing
phasa by the PM, Thiz improves the crew's aituationsl awaraness of the position of the spesdhrakes
during landing and bullds good habil pattarna which can prevent fallure 10 obzerve a malfunciionad or
dizarmed speedbrake system.

Chapiar 8.8 Flare and Touchdown Flare and Touchdown

The technigues discussed here ane applcable lo all landings Inciuding one engine inoparaiive
landings, crosswingd lzndings and landinga on slippery rumways. Linless an unexpected or sudden
evant oocure, such as windshaar of collighon svoldance eltuation, it s nol appropriate 1 use sudden,
viglent or abrupt control inputs during landing. Begin with a stabilized approach on speed, in rim and
on glids path.

Hote: Whan & manual landing Is ptannad from an approach with the sulopilel engaged, the transition
o manual fight should ba planned early enough o allow the pilol time to establish alnplane control
belore beginning the fiare. The PF should consider disengaging the autopllol and disconnecting the
sutothrotiie 1 ko 2 nm before the Bweshold, or approximataly 300 to 600 fest above fleld alevalion.

When the threshold passes out of sight under the airplana nose shift the visual sighling point 1o the far
end of the rumway. Shifting the visus! sighing point assists in controlling the pitch attitude during e
flare. Maintaining a constant alrspeed and descent rale assisis in detarmining the fare poinl. Inltiate
tha fiare when the main gear ks approximately 20 (o 30 feal above the runway by increasing plich
aflibude approximately 2° - 3°. This slows the rate of descent.

After the fiare is iniitated, smoothly retard the thrust levers to ks, and make small plich attiude
adiusiments o maintain the desired descent rate to the runway. A smooth thrust redwction fo idle also
@saists in controlling the nalural nose-down pitch change associaled with Bwust reduction. Hold
sufficlant back pressure on the conirol column to keep the plich aftitude constant. A touchdown
atiibude a3 deplcted In the figure below |s normal with an alrspeed of approxdmatsly VIREF. Ideally,
main gaar touchdown should cocur simultaneously with thiust levers reaching ida.

Awoid rapid conbnol column movements during the Rare. If the Rare is loo abrupt and thrust |s
excasaive near fouchdown, the siplane fands 1o foat in ground effect. Do not allow the airplane to
float or atiempt io hold it ofl. Fly the airplans onio the rumway at the desired louchdown poini and al

the degired airspeed.
Maite: Do nod trim during the ftare. Trimming in the flare increases the possibility of a tafl sirike.
Chaplar .24 Landing Roll
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Awoid touching down with thrust above Idie since this may establish an sirpiane nose up pllch
Iendency &nd incraase landing roll,

Altar main gear touchoown, inikate the landing roll procadure. Fly the nose wheels smoothly onto the
rumway without detay. If the apesdbrakes do not extend automatically move the speedbrake laver (o
tha UP position withoul detay. Control column movement lorwand of neutral should not be required.
Do not attempt io hold the nosa whesls off the runway. Holding the nose up after touchdown for
gerodynamic braking ks not an elfective braking technigue and resulls In high nose gear sink rates
upon brake application and reduced braking sifecthvenasa.

To aveld possible airplane struciural damage, do not make large noae down conrol column
movements balore the nose wheels are lowered lo e rumway.

To awoid the risk of a tall strke, do not allow the pich attitude (o increase alter lowuchdown. However,
applying excessive nose down elevalor during kanding can resull In substantial lorward lussiags
damage. Do not use full down elevator, Use an appropriate aulobrake salling or manually apply
whiesl brakes smoothly with steadily increasing pedal pressure as reguired for rumway condltion and
runway length envallable. Mainisin deceleration rate with constant or Increasing brake prassure as
required uniil atopped or deaired taxl epeed iz reached.

1.18 Additional Information

1.18.1 The Alrcraff Maintenance Manual (AMM)

A hard landing is consldered to have ocoumed I the plol considers a hard landing has ocoumed or
when an alrcrall landa on lis main landing gesr and the peak recorded vertical accelaration exceeds
1.8 g, If recorded with &t least sight samples per second However, lor a hard nose landing, the peak
recorded verlical acceleration can be significantly lesg than 1.8 g

Chapler 05-51-01 states thal a structural examination ia required if the aircralt has experienced a
hard Eanding.

. Prinid by: Ssines, Gavin
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2. Analysis

2. Analytical Interpretation of data

Analysis

Thig analysts will review the events thal precedad and led to the hard landing and inchude, the MEL,
airoraft aistus, Mght crew proceduras and training, the daployment of thrust revers and speedbrakes.
An inifial Safety Racommendasion(s) will be made.

2.1 Dispatch and relegse of fight with MEL

The alrcrall had a valld alrworthiness cartificale and had been maintained and inspacied prior to this
flight. Due o & recurring fault in the Auto Speed Brake Systam; the Ao Speed Brake Syslem was
deacihvaled In accordance with the MEL 27-62-01-22 for an alrorall with a Speed Brake Load
Allavation System instalied.

With the MEL appliad, and In relaion 1o this event addiional notes for Oparations (0) stated that
crew were to extend the spesdbrakes manyally for refected landing or tske-oi. For landing, crew
warg to camy oul the AUTO SPEEDBRAKE non nomal chechdist, which states ‘Manually extend
speadbrakes afier landing’.

2.2 Pllot sctions In preparation or landing

In preparation kor the landing, the crew configured the airplane according o the company’s stabilized
approach procadure, for a Baps 26 kanding. Since the aulo speed brake funclion was deactivated, the
crew alaciad to pull the speedbrake lever on landing as per the non nommal checkist, Thig task was o
be accompiished by the PF who was occupying the right hand seat. The PM hed stated he wantad io
pull the speedbrakes but in dizoussion had agresd Io PF's requast to pull the speedbrakes. The crew
discusaed the dephoymant of the speeddbrake several imas including balfors teke-olf and top of
descent. The Caplain emphaslze that il needed 1o be ‘deployed slowly',

As speedbrale was inoperalive [l was not armed. The opargtion of the speedbrake was nol in
accordance with the OM-8 0.1.5.1 Mormal Procedunes which stated that "on the ground the
speadbrake will only ba operated by the LHS pilor.

2.3 Pliot actions during the landing.

With 2 planmed manusd landing, the autopliot was disangaged and was then followed by auto-throltie
disengaged al approx. 4080 aal. Data indicates thal the left maln landing gear louched down (vartical
accalaration: +1.32 @) with the piich angle of about +3.2°, roll angle of aboul -1.1%, and sirapeed of
150 ki, The right main gear louched down one second laler,

With the main geans on ground, speed brakes are manually deplioyed &l a comparable rale to auto
speadbrake deployment.

FCTM 6.4 states ‘The speedbrakes can be fully ralsad after iouchdown while fhe nose whesls are
fpwerad to the rurway with no adverse pitch afects’.

The nosa wheel briefly touches down at +1.771G, 1.5 ssconds afier the main gear, Conirol colurmn
movements, result in full nose down input, the nose whesl touches down again af +1.9106.
FCTM 6.24 siatas To avold possible siplanse struclursl damage, do not maks lenge nosa down
cantrol column movemants balors the nose wheals are loweared 1o the runway',

The technique of using full nose down control column input was further evaluated by the DHL Salaly
Deparimeant, Further Informaiion s documenied in the Safaty Acion Taken section of this report.

2.3.1 Daployment of the thrust revarsers and speedbrakes.

Speadbraka handle paramalens indicale thal the handle was moved from spprodimately 4 degrees io
96 degreas. It remained at this value for the landing roll untll when stowed. The revarsars wera
deployed normaly during the landing roll out. The manual deployment of the speedbrakes was from
by the PF sealed on the right-hand seat. To do so, the PF had to remove his hand from the control
wheel, reach across the Conbrol Stand, and behind the throttie, and pull the speedbrakes.

Whills the PF mentioned he had performed such acions on previous fight, it was nol determined if
theas were conducied when acting on PF role.

'hiQ
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The reporiad slight lefl deflection on the control whesl, wes lkely due 10 the reaching across and the
uncoordinabed movement of pushing the contrgl column down, while simulianeously puling the
speadbrake.

2.3.2 Damage lo the aircrafl

Az the sircrall nosawhes! retumed to the ground for a sscand ime following the initlal pitch up, the
control plich increased to & full nose down due 1o crew input. The derotation was less than 1.5
seconds; hal Is from when tha main landing gear to nosewhesl touching down al +1.916. This
exceaded the AMM hand landing structural Inspection imit of +1.8G. The damage to the crown of the
upper fusalage ocourred due 1o the full noza down Input from the initisl bounce.

As mentionad in the Industry BTE7 hard landing evenis with damage saction, the damage on the
elrcradt was consiatent with those from aimiler hard landing events by other B7E7 operalors and was
[ty dus 1o & combination & noga gear bounce after maln gear louchdown, followed by an excessive
nose down elevalor input.

The Bosing production modifications implemented due previous accidents of this nature, had bean
implemeniad on this alrcraft, further more the BTE7-300 LA STC, does nol require any further
strengthaning In the area of tha fussiage thal was damaged.

2.3.3 Progervation of recordings

OBLA 11.4.2 states Il the crew or attending engineer(s) know or auspect that the Incident may be
classifiad as ‘sarious’ they should ensure that the CVR and FDR are disabled as soon &3 possible to
pravent data being overwritien'. Lipon reaching the atand, the crew performed the engine shuldown
procedure unawsne of the aircralt damage. Subsequently the engineer on initlal walkarcund alened
the crew bo the aircraflt damage.

The craw did nolify the company regarding the aocident, and thak information was retayed lor
gecuring the DFDR and CVR as par the DHL Emengancy Response Manual procadures, Howaver,
the asaociated CB lor the CVR was not pullad, after angine shutdown. Since the CVA has only two
hours of reconding, the audio data was overwritien,

The AAIE Bullelin 52012 discusas the original conflicling legislation about the conditions that would
pertain to tha CVR CB baing pulled, The repor concluded thal lurther auditing of procedures weare
required o angure they were robust.

More recantly NTSB recommendation A-18-31 detalled In a NTSE Letter 31 Jan 2024, recommends
the fitmant of 25hr recording CYR's dus io losses of recordings in seweral accidents due to the CB not
besing pulled.

The WQOAR was successlully downloaded and usad in providing the infial light data review. The
DFDR was read out at tha BEA instilule. Tha dalay In securing the CVR resulted in loas of critheal
infermation related o crew discusalon and werbal Bctiona during the incident.
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3. Findings

4.1 Findings

Findings

1. The airplane possessed & valld Ceriificate of Alrworthiness and had been maintained in
accordance with the relevant reguiations.

2. The airplans had taken off from Bahrein with a MEL ilem 27-62-01-02 Flight Conirols, Auto Speed
Brake Systam.

3. The pilots ware loensed by the Bahrain CAA and experienced on typs.

4, The documents received by the Flight Crew prior lo depariure, including weather informalion, were
In accordance with the relevant requiremants.

&. Thee Initial iouchdown was normal, however bounce of he nose whesl occurmed, followed by & fast
derotation.

6. A momantary nose-up column inpul, pliching moment during speedbrake deployment, and noss
gear rebound were all contribuging factors o the nose gesar bounce. Plich attitlude reached around
+2.5 degress bafore decreasing again as a reault of the sustained column push al -7 degreas. The
negative column deflection {push) was maintalned for approsimately 20 seconds.

7. Nelther crew mamber recallz making the nose down inpul on the control colamn

8. The damage ko the crown of the upper luselage cccurred due 1o the full nose down input. FCTIM
624 highlights this risk of structural damage due nose down inputs during landing.

9. The PF seated on the AHS operated the speedbraks. The Non ommal checklist for Autospesd
Iailure does nol spacify which crew member daploys the speedbrake. The OM-B 0.1.5.1 Norma
Procedures staled that on the ground the speedtrake will onty be operated by the LHS pilot.

10. The second louch down of the nosa gear was al +1.810, which excesded the AMM hard landing
siruciural inspection limit of +1.86.

11. The damage to the airerafl ks conslstent with previous accidents of this nature, whare thers iz &
high g force through the nose gear on landing.

12 Thi Bosing produciion modifications implemented dus previous accidents of this nature, had
been implemanited on this alrcraft.

13. The B7E7-300 WAl STC, does nol requins any strengthening in the area of the fusalage thal was
damaged.

14. The CVR CB was not pulled out Immedialely loliowing the ideniification of the damage, as
required by the operator OMA,

15. As more Ihan 2hrs had passed by the ime the CB was pulled, this resulted in the less of critical
vokts dats.

|u1mnm

Contributory Factons Coniributory to sccident was the aggravaled derotalion when the speedbrake handles were moved
(T8
The crew's Increased focus on this task, combined with the addifonal siress from experiencing the
fanding G lorces, resulled In an inappropriate reaction by a crew member, an aclion leamt from a
pravious alrcrall lype or tralner.

3.2.2Root Cause

Root Causs The likely cause of the accident was the excasshve nose down elevalor Input, loliowing a nose pesr
bounce.

§Q
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4. Conclusions

Conclusion The likaly cause of the accident was the excesshve nose down elevalor input, through tha conirol
column, following & bounce of the nose wheal upon landing.

The techmiqua iz lkely io have been used by one of the plots due 1o natursl human insting 1o revert
1o type whan under a high elress scenario, The origin of the technigue is lkely dus to previous
experience or iraining related to sireraft requiring nose down input during landing.

Thie second touch down of the nosa gear was al +1.916, which excesded tha AMM hard landing
structural inspection limit of +1.86. The reaull was structural damags (o the crown of the airorafl
conalsient with preceding accidants involving nose down input during kanding.

: e
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5. Safety Action Taken

5.1 Satety actions proscively taken during course of Investigation

Safaty action

DHL ections following the accident.

The crew wera removed lrom duly and subsaquantly undergone succassiul training. Thay wane
reumed to normal light allocations and duties,

The Boaing tralning widea on aircralt derotalion was forwarded io the DHL Flight Crenw Training for
relew.

Tha DHL fight crew training have incorporated lessons leamed from this event.

Tha DHL Safety department included excessive elevator inpul paramater in the Might data program
lor detection. Following this, & detalled analysas found that a mamber of crew were making nose
diowen inpul after nosewhesl touchdown, Crew members were contacied, and the salety risk was
tabied &t the Flight Saledy action Group.

Subsequently, & waiver ol anonymity was obiainad 3 per the SMSM protocol, and the Identity of e
top 10 crew involved was provided 1o the training department. The Training departiment repored they
will relterate to the crew the cormect procedures for derolalion as per the FCTM.

Whils training has Incorporated aspects of awareneas to nose down inpuls during landing, thoss craw
whi use this technique were interviewsad by the Salety Department, which found that they had vsed
this technique on their previous aircraft type or been taught this from their previous company’s trainer,
whi used thig on ‘thelr previous sreraft type.

Fhght Cperations regquested io inform trainers of this finding and while training of new joiners and
recurrent training, to noda i1 this technigua is. used, and to provide remadial training as appropriate.

Elfectivenass of this will ba measured through assoclated event in Flight Data Monlioring.

§Q
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6. Safety recommendations
Recommendation 1
Mitgstion required a3 Due Date (if applicabls) 2026-06-30 0653
Risk Rating Salely relevant This risk should be traatad
Saverity Major (3} Probability Occasgional (4)
Catagory Incidental Costs
Title Cochplt Volce Recordar (CVA): Retention of critica dala
R The losg of CVR data resulted in loss of criical information related to crew discussion and verbal
acliona during the incidenL
Miiigation requirad e
Responslblea) Technical Director
Enginsarng requeated o review and consider retrofifling company fleet with CVR= having 25-hour
Reguired mitigation recording duration. (Appandis Red: NTSE Latter 21 Jan 2024), Following review, provide an
Implamantation plan.
Recommendation 2
Mitigation required Yes Due Date (If applicable) 2026-03-31 0655
Risk Raling Safaty relevant This risk should be freated
Severity Major (3) Probabliity Ramats (3)
Category Reputational impact
Tiiie Cochplt Violce Recorder (CVR): Procedures for protection of recordings
The boss of CVR data resulted in loss of crilical information relabed to crew discusslon and actions
Recommendation during the incident.
Mitigathon required Yas
Responsibla(z) Direcior Flight Operations, Director Salety and Ground Oips, Technical Director
Riaquiriad miigaion Safaty. Fiight Ops and Engineering requaested to review and considar amending lasks and procedures
for removal, downloading and securing of CVR for investigation. (Appendix Ref: AAIB Bulletin 52012)
Recommendation 3
Mitigztion required ‘fag Due Date (|f applcabls) 2026-03-31 0656
Risk Raling Salaty relevant Thils risk should be fraated
Severity Hazardous (4) Probabllity improbatie (2)
Category Flight Efiect

Tithe

Flight cress training

Print Date: 2025-03-10
Printed by: Stalnes, Gavin
Page 18

Investigation Report A9C — DHAB 79



@ DHE AWIATEON
n

Investigation Report
IGSMS Investigation ID: 11

While iraining has incorporated aspects of awsrenass 10 noge down inpuls after landing, hoae crew
Recommendation who use Bhis lechnigue are belleved lo have saen this from their previous irainer's alrcrall type before
Joining DHL
Mitigation required Yas
Responsiblais) Direcior Satety and Ground Opa, Sanior Maneger Flight Crew Tralning
Flight Operstions requestad o inform trainars of this finding and while iraining of new joiners and
Reguired mitigation recurrent training, o note i this technique ks used, and to provide remedial tralning as appropriate.
Effectiveness of this will be maasured through associated event in Flight Data Moniioring.
Recommendation 4
Mitigation required Yag Due Date (If applicabla) 2026-04-30 0554
Risk Raling Salaty relevant This risk should be treatad
Saverity Major (3) Probability Improbable {2)
Catagory Flight Eflect
Titie Manual speedbrake deploymant
The incident crew discussed on sevaral occasion, who would deploy the speed brake manually. OM-B
Recommencaion 0.1.5.1 Normal Procedures siate that ‘on the ground the speedbrake will only be operated by the LHS
pilot'. Non nomal procedures do not define which pilol depioys the spesd brake on landing.
Mitigation required Yag
Responsiblais) Chigl Pllot
Flight operations io review procedures regarding manual speed brake deploymeant io ensure clarlly
Flequired miigelion 28 1o each pllots rol.
Recommendation 5
Mitigaiion required Yes Due Date (|| apphicabls) 2025-06-30 0556
Risk Refing Safety relevani Thils risk should be treated
Severity Major (3) Frobability Improbabis {2}
Category Reputational impact
Tithe Review of exiemal draft final report
The Lebanon DECA have yet to publish a dralt final report on the incident. When published, DHL will
Recommendation be accomded the opporfunity I0 review and provide comments bedore the final investigation report is
published.
Mitigation requirad Yag
Reaponsible(z) Direclor Safety and Ground Ops
Direcior Safely and Ground Operaions 1o lasd the review of the draft final report with ofher
Required mitigation -
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7. Signatories
7.1. Signatory
Signatery Stainas, Gavin
Types of signatory Laad Investigator
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Appendix

Other files
AMB Bulletin §_2012_B763_G-O0BK pdf JTSB Safety Investigation AA2016_6 pdl
NTSB Final Report DCADSFAGHS.pal NTSE Final Raport DCAZ3LA384.pal
MTSE Letter 31 Jan 2024_FAA 25-Hour Cockpit Violoe Fecorder
{CVR) Reguiremant, New Alroraft Production.pdl
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