
Tail strike during go-around, Boeing 727-227, November 15, 1993

Micro-summary: This Boeing 727-227 attempted a low-altitude go-around when it
was determined the gear wasn't down. The tail of the airplane collided with the
ground.

Event Date: 1993-11-15 at 1513 CST

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.

Aircraft Accident Reports on DVD, Copyright © 2006 by Flight Simulation Systems, LLC
All rights reserved.
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 HISTORY OF THE FLIGHT 

On  November  15,  1993,  at  1513  central  standard  time,  a  Boeing 727-227, N16762, operated by
Continental  Airlines,  Inc.,  as  Flight  5148,  providing  scheduled  air  carrier service between
Houston,  Texas  and Chicago, Illinois, sustained substantial damage to the lower portion of the aft
fuselage  when  it contacted the runway during a go around at Chicago's O'Hare International Airport
(ORD).   The go around was initiated when the flight crew realized the landing gear was not extended
for  landing.    The  three flight crew members, four flight attendants, and seventy nine passengers
reported  no  injuries.  Visual meteorological conditions prevailed at the time of the accident, and
the  flight  operated  on  an  IFR  flight  plan.    The  flight operated under 14 CFR Part 121, and
originated from Houston, Texas, approximately 1312.

The  flight  crewmembers stated when they arrived in the Chicago area, it was a heavy traffic period
and  ORD Air Traffic Control (ATC) was using parallel runways (27L and 27R) for landing.  The flight
crewmembers  stated  they  were  radar vectored onto a longer than normal (estimated 17 to 18 miles)
final  approach  for  Runway  27L,  and  received  early  assigned  airspeed  reductions, which they
attributed  to  the  volume of traffic.  The crew members estimated they were on an eight mile final
for  the  runway  when  ATC assigned an airspeed of 150 knots.  The flight crew selected twenty-five
degrees  of flaps to maintain the assigned airspeed.  They stated they elected to delay landing gear
extension "until normal gear extension point" and continued the approach.    

The  flight  crewmembers  stated  they  received  Traffic  Collision Avoidance System (TCAS) Traffic
Alerts  (TAs) throughout the approach.  The Flight Engineer (FE) stated they broke out of the clouds
about  2,500 feet Mean Sea Level (MSL) and visually identified a TCAS traffic alert target (a Boeing
747) on the parallel approach for Runway 27R.  

The  FE  reported they received another aural TCAS traffic alert "almost immediately" after the 1000
foot  above  ground  level  (AGL) altitude call-out.  The target appeared below them, at their three
o'clock  position,  and  one  mile,  moving  from  right  to  left across their path.  The FE stated
"...This  caused  a  large  distraction...while we searched for a potential conflict."  He indicated
that,  although  spurious,  or "phantom" TCAS warnings were not uncommon, "...the threat seemed real
because  we  had  already  confirmed  the  B747."  He reported all three flight crewmembers gave the
potential  traffic  conflict "...the highest priority" and searched the airspace around them for the
traffic.  They were unable to visually identify the target.    

The  flight crew reported as they descended through 500 feet AGL the Ground Proximity Warning System
(GPWS)  began  to  sound  "Whoop  Whoop  Terrain."   The crew verified they were operating in visual
conditions,  clear  of terrain/obstructions, and continued the approach, as per company policy.  The
flight  crew  unsuccessfully  attempted  to  troubleshoot  and identify the cause of the GPWS alert,
while  the  GPWS  continued  to  broadcast its "Whoop Whoop Terrain" warning.  They stated when they

NoNo
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were about 200 feet AGL, they received another TCAS Traffic Alert.  

The  flight  crewmembers  reported  they were distracted as they continued the approach, calling out
altitudes,  looking  for  traffic and trying to determine what was causing the GPWS warning.  The FE
stated  "...for  a  time  there, nothing made sense."  At 50 feet AGL the GPWS aural warning ceased.
The  flight crewmembers stated when the distracting noise stopped, they all suddenly recognized they
"didn't  have three green" (the landing gear was not extended.)  They added power and performed a go
around,  scraping  the  aft fuselage on the runway in the process.  The airplane returned to land on
Runway 32L without further incident.  

Postaccident  examination of the landing gear warning system and the Ground Proximity Warning System
(GPWS)  revealed  they  were  capable  of  normal operation.  Flight crew statements obtained during
interview indicated supported this.  Copies of pertinent maintenance entries are appended.  

DAMAGE TO AIRCRAFT

The  #3 VHF antenna and the aft drain mast separated when the aft fuselage touched the runway during
the  go  around.    The  aft  fuselage  exhibited  dents,  punctures and longitudinal scratches. The
aircraft pressure vessel was punctured/compromised during ground impact. 

COMMUNICATIONS

ATC  records  indicate  at  1512:40,  ORD  North Local Controller (NLC) was contacted by an American
Airlines  flight  crew  member,  who  indicated the Continental flight did not have the landing gear
extended.    The  NLC  coordinated with the South Local Controller (SLC), and at 1512:48 SLC advised
"Continental,  go  around,  go around. Continental no gear, no gear."  The flight crew reported they
did  not hear the controller's instructions.  They stated they were probably too busy performing the
go  around  to  recognize  the  radio transmission.  Controller statements and an ATC transcript are
appended.      

FLIGHT RECORDERS

The  Cockpit  Voice  Recorder  (CVR) and Digital Flight Data Recorder (DFDR) were transported to the
National  Transportation  Safety  Board's  (NTSB's)  laboratory  in Washington, D.C. for readout and
evaluation.    The  CVR, a 30 minute, continuous loop tape, contained only nonpertinent postaccident
ground  crew  discussion.    The DFDR data indicated the airplane descended on a 270 degree magnetic
heading  to  an  altitude  of approximately 646 feet MSL before it began to climb.  The DFDR Factual
Report  is  appended.  The  CVR and DFDR were released to the operator upon completion of laboratory
examination.  

MEDICAL/PATHOLOGICAL INFORMATION

Toxicological test results were negative on all three flight crew members.  Results are appended.  

ADDITIONAL INFORMATION

The  flight  crew  indicated  the  landing  gear  warning  system never warned them the gear was not
extended.    They  did  not observe three green lights indicating gear down for landing, but neither
did  they  observe  a red gear position warning light either.  The landing gear warning horn and red
light  are  triggered  when  the  landing  gear  is  not down and locked and either of the following
conditions exist:

     1.  Flaps greater than 25 degrees.

     2.  Throttle lever/levers in the aft 10 degree position on            the throttle quadrant. 
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The  flight  crew stated they were established in a stable, power on approach, and never exceeded 25
degrees  flaps  selected,  thus  they  never  triggered  the  landing  gear  warning  system.    The
manufacturer  stated:  "The  727  airplane  was  certified  for  flaps  30  or  flaps  40
landings....(therefore)  the trigger point of the continuous aural warning system was set to...flaps
greater than 25."  Excerpts from the Boeing 727 maintenance manual are appended.   

Continental  operates  their  Boeing  727  airplanes equipped with Sundstrand Mark I or Mark II GPWS
units,  which  provide  verbal  aural  warnings  in  response  to  aircraft  configuration/operation
deficiencies.    The  accident  airplane  was  equipped  with the Mark I GPWS unit, which provides a
"Whoop  Whoop Terrain" warning "...when the aircraft penetrates below 500 feet with the landing gear
not  down."  This warning will sound continuously until the airplane reaches 50 feet AGL, when it is
automatically  inhibited.  The  GPWS  maintenance  manual  indicates  the warnings are automatically
inhibited  below  50 feet of radio height "to reduce nuisance alarms caused by ground-effect induced
static pressure fluctuations."  

Conditions which result in the "Whoop Whoop Terrain" warning are as follows:

     1.  Rate of descent exceeds certain threshold values.  

          2.  Terrain closure rate exceeds certain threshold values,           dependent on aircraft
configuration.  

     3.  Takeoff altitude loss or takeoff rate warning.

     4.  Below 500 feet AGL with landing gear not down.

         5.  Gear down, but flaps not extended sufficiently when           operating between 200 and
500 feet AGL, with a sink rate          exceeding certain values.

          6.    Below  200  feet AGL with gear down, but flaps not           selected to the landing
position.

The  GPWS  unit installed in the accident airplane will also sound a "Glideslope Pull Up" message in
the  event  of  an  inadvertent  descent  below  Glideslope when an ILS frequency is selected by the
pilot.    No  more  specific  vocabulary  warnings  are  available  in  the  Mark I GPWS units.  The
Sundstrand  Mark  II GPWS unit offers an expanded vocabulary which allows for more specific warnings
as  to the nature of the airplane deficiency.  The expanded vocabulary includes "Too Low Gear," "Too
Low  Flaps,"  "Too  Low  Terrain,"    "Sinkrate,"  "Don't  Sink," and "Minimums."  Excerpts from the
Sundstrand maintenance manuals are appended.    

The  flight  crew  stated they were confused by the "Terrain" terminology under those circumstances.
They  ascertained  they  were  operating  clear  of  terrain,  in  daylight,  visual  meteorological
conditions,  and  continued  the approach.  The flight crew members stated they received training in
the  operation  of  the  GPWS  system.   They were academically familiar with the various triggering
flight  conditions/events,  but  they  expected  a  more specific warning.  They stated they had not
experienced  the GPWS Mark I aural warning ("Whoop Whoop Terrain") for landing gear before, and with
the  other  distractions  during  the  approach,  they  were  unable  to  decode  its  significance.
Continental  has incorporated the accident scenario into its training curriculum, and GPWS specifics
are now addressed in classroom and simulator exercises.   
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RUSS   RAUPP
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GERARDO   MARTINEZ
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SCHILLER PARK, IL 60176

JODI L. REEVES                
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