
Tailstrike on landing, McDonnell Douglas MD-11, HL-737, May 25, 1996

Micro-summary: This MD-11 encountered a tail strike while landing.

Event Date: 1996-05-25 at 1513 PDT

Investigative Body: National Transportation Safety Board (NTSB), USA

Investigative Body's Web Site: http://www.ntsb.gov/

Cautions:

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

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

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

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

On  May  25,  1996,  about 1513 hours Pacific daylight time, Korean Airlines Flight 090, a McDonnell
Douglas  MD-11  freighter,  Korean  registry HL7373, sustained major structural damage during a tail
strike  while  landing  at  Los Angeles International Airport, Los Angeles, California.  The crew of
two  were  uninjured.    The  aircraft  was  being  operated by Korean Airlines as a scheduled cargo
operation  under  14  CFR  Part 129 when the accident occurred.  The flight originated at Anchorage,
Alaska, at 0945 hours Alaska daylight time.  

During  the  approach  into  Los  Angeles the air traffic controller advised the pilot to plan for a
runway  25R  approach.    After  passing  the  Santa Monica VOR eastbound (downwind), the controller
advised  a  change  to  runway  25L.    The  pilot was given radar vectors for runway 25L, the final
approach course.  The Santa Monica VOR is located about 5 nautical miles north of runway 25L.

The crew of a commuter aircraft was holding for departure and witnessed the landing and tail strike.

The  Digital  Flight  Data  Recorder  (DFDR)  data indicated the autopilot was disconnected with the
aircraft  on  a  magnetic  heading  of 250 degrees and a wing flap configuration of 35 degrees.  Ten
seconds  before  the  first touchdown, at FDR Subframe Reference Number (SRN) 1771, the aircraft was
in  a  wings  level attitude, the spoilers were not armed, and engine N1 settings were approximately
32  percent.   (The FDR SRN is a measure of relative time on the DFDR; one subframe is equivalent to
1  second).    At  SRN  1778,  the  elevators  trailing edge surface start deflecting up to about 12
degrees.    The  pitch attitude also begins to increase at that time.  At SRN 1781, a 2.13 (g) spike
in  the  vertical  acceleration occurs.  The aircraft reaches a maximum pitch attitude of 12 degrees
and at SRN 1787, the nose gear compresses.

PILOT INFORMATION

According  to the operator's report, the captain accumulated 10,785 total flight hours with 3,072 in
the make and model of the accident aircraft.

The  first  officer  was  flying  the approach.  According to the report, he accumulated 5,398 total
flight hours with 2,800 hours listed in the make and model of the accident aircraft.

AIRCRAFT INFORMATION

The  McDonnell  Douglas  MD-11F  was  manufactured February 16, 1992. According to the operator, the
aircraft had accumulated 15,896 flight hours.  

Preliminary  review  of  the  flight  release and load manifest revealed that the landing weight was
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about 419,700 pounds with a CG about 24.0 percent of the MAC.

Both  the  flight  data  recorder and the cockpit voice recorder were removed and sent to the Safety
Boards  Engineering  and Computer Services Division for data retrieval.  Copies of the these reports
are attached to this report. 

METEOROLOGICAL INFORMATION

At  1452,  the  Los  Angeles  Airport Terminal Information Service (ATIS)  was reporting: 4,300 feet
scattered;  15 miles visibility; temperature 66 degrees Fahrenheit; dew point 54 degrees Fahrenheit;
wind  250 degrees at 15 knots; and the altimeter was 29.92 inHg.  There were no windshear conditions
reported, nor forecasted.

On  final  approach to runway 25L, the air traffic controller advised the pilots that the winds were
220 degrees at 11 knots.

DAMAGE INFORMATION      

An  examination  revealed  that substantial damage occurred between airframe stations 1801 and 2033.
There  was damage to the auxiliary power access door aft of station 2033.  The major damage extended
from  the  exterior  skin  inward  to  the  stringers,  bellframes, and the lower portion of the aft
pressure bulkhead. 

RESEARCH INFORMATION

According  to  McDonnell  Douglas  representatives,  this  accident  was  the  13th  tail  strike
incident/accident  involving  the  MD-11  aircraft  resulting in minor or substantial damage.  There
were  five  tail  strikes  during  takeoffs  and  eight  during  landings.  All takeoff tail strikes
resulted in minor damage.  

The  factors  affecting  tail  strikes  during landing were:  flap setting; center of gravity; gross
weight;  air  speed;  improper  strut  servicing (single chamber vs. Dual chamber); sink rate; pitch
rate; attitude and ground spoilers.   

According  to  the  DFDR  approach  information,  the descent rate was between 1,470 feet per minute
(fpm)  and  300  fpm.    The horizontal stabilizer moved over 3 degrees aircraft nose up between 700
feet  above  ground level (agl) to 200 feet agl with a corresponding increase in pitch.  At 200 feet
agl,  an  additional  3 degrees aircraft nose up were commanded which raised the pitch attitude to 8
degrees  aircraft  nose  up.  According to the data, the auto throttles were held back and the speed
dropped  below  landing approach speed (Vref).  At 50 feet agl the speed was 10 knots below Vref and
raised  the  pitch  to  12 degrees aircraft nose up.  The touchdown occurred at 12 degrees pitch, 16
knots  low  at  a  sink  rate of 9 feet per second.  The tail touched the runway coincident with the
main  gear.    According  to the DFDR, the spoilers were not armed and the aircraft responded to all
pilot inputs.  

According  to  the  cockpit  voice  recorder  information,  no  formal checklist was used during the
approach. 

ADDITIONAL INFORMATION

The  FDR  was  previously  released, and the CVR was released to a Korean Airlines representative on
10/25/96.
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State Zip Code

NoYes

Retractable - Tricycle

Scheduled; International; Cargo

Part 129: Foreign

None

                                  

                          

Same as Reg'd Aircraft Owner

Same as Reg'd Aircraft Owner

         OFSEOUL          

                              
KOREAN AIRLINES CO, LTD.      

1589603/1996Continuous Airworthiness

60000 LBS 4460         P&WTurbo Fan

36180004No

Normal

48409       MD-11               McDonnell Douglas

Full Stop

ILS-complete

Dry

Concrete

2001109825L126LAX LOS ANGELES INTERNATIONAL
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Actual Simulated
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Mult-Engine NightAirplane

Single Engine
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All A/C

Total Time
Pilot In Command(PIC)
Instructor
Last 90 Days
Last 30 Days
Last 24 Hours
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Type of Flight Plan Filed:
Departure Point

Destination

Flight Plan/Itinerary

Type of Clearance:
Type of Airspace:

Weather Information
Source of Briefing:

Method of Briefing:

National Weather Service

Class B

IFR

ADT0945

LAX 

ANC AK

Same as Accident/Incident Location

ANCHORAGE      

IFR

YesNoYesYes

444

494949
150150150

2059101115
3218159328514871

307291921593307210785

02/1996Valid Medical--no waivers/lim.Class 1

Yes

Airplane Multi-engine

Airline Transport

Airplane

Multi-engine Land; Single-engine Land

None

On FileCivilian PilotLeftM

48On FileOn FileOn FileOn File
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Wind Speed:
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Restrictions to Visibility:
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Accident Information
Aircraft Damage:

Visibility (RVV) SM

Aircraft Fire:

Intensity of Precipitation:

Aircraft Explosion

Classification:

- Injury Summary Matrix
First Pilot

Second Pilot
Student Pilot

Check Pilot
Flight Engineer

Cabin Attendants
Other Crew
Passengers

- TOTAL ABOARD -
Other Ground

- GRAND TOTAL -

Fatal Serious Minor None TOTAL

Flight Instructor

22000

0000

22

11

11

Foreign Registered/U.S. Soil

NoneNoneSubstantial

None

None

Unknown00

Visual Conditions15

2501219

29.00150None

Day4300Scattered

00126PDT1452LAX 
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Investigator-In-Charge (IIC)

Additional Persons Participating in This Accident/Incident Investigation:
JEFF   GORDON
WP-FSDO-LOS ANGELES
LOS ANGELES, CA 90245

WILLIAM C STEELHAMMER
MCDONNELL DOUGLAS CO.
LONG BEACH, CA 90846

H. K KIM
KOREAN AIR
SEOUL, OF 

GEORGE E. PETTERSON             
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