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On December 27, 1991, at 0750 local time, Scandinavian Airlines System 
(SAS) flight 751, a McDonnell Douglas MD-80, OY-KHO, experienced the failure 
of both engines at an altitude of around 2,000 feet, about 3 minutes after 
takeoff from Stockholm Arlanda International Airport, Sweden. Attempts to 
restart the engines were unsuccessful. During the emergency landing, the 
airplane struck several trees and a drainage ditch and broke into three 
sections, coming to rest in a snow-covered field. Of the 123 passengers and 
6 crewmembers on board, 39 persons sustained minor injuries. The first 
officer and seven passengers were seriously injured. 

A correlation of injuries with the fuselage damage is continuing; 
however, preliminary informat.ion provided by the medical adyiser to the 
Swedish Board of Accident Investigation (SHK) indicates that nine passengers 
sustained blunt force trauma injuries. The passengers had assumed the brace 
position prior to ground impact. 

The passenger cabin was examined by the SHK with the assistance of the 
National Transportation Safety Board, the Federal Aviation Administration 
(FAA), Douglas Aircraft Company, and C&D Interiors, which manufactured the 
overhead cabin stowage bins. The passenger service units (PSU),  which were 
fastened to the underside of the bins, contained the passenger supplemental 
oxygen generators and oxygen masks, ventilation air vents, and reading 
lights. The PSUs are secured to the underside of the bins with two hinges on 
the outboard side and a fitted grooved track on the inboard side. The 
examination revealed that several of the bins had separated from their 
anchorage points along the cabin wall. Additionally, PSlJs became detached 
from their inboard edges and fell, stiking the heads of passengers. PSUs 
above the overwing emergency exits at rows 18 and 19 were hanging down, 
partially obstructing access to the exits. Other PSUs had separated from 
their stowage bins and were found in the cabin aisle. Oxygen generators 
mounted on the PSUs could have caused severe burn injuries to the passengers 
and/or been an ignition source. 
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About 70 percent  of  the bin doors  had damaged l a t c h  lock p l a t e s  
( s t r i k e r  p l a t e s )  o r  p l a t e s  t h a t  were missing from their attachment po in t s  
on t h e  b i n  doors .  Passengers s t a t e d  t h a t  the  car ry-on  luggage i n  t h e  
overhead b i n s  was thrown throughout the cabin  dur ing  the impact sequence. 
Most cabin f loo r  pane l s  were i n t a c t ,  and the passenger  s e a t s  were secured 
t o  t h e i r  f l o o r  t r a c k s .  The s i d e s  of t h e  forward g a l l e y ' s  compartments, 
which contained beverage c a r t s ,  were d i sp laced  forward s l i g h t l y .  This 
damage was probably the r e s u l t  of f l e x i n g  o f  the  f l o o r  panels .  The Sa fe ty  
Board be l i eves  t h a t  t h e  minor damage t o  t he  cabin fu rn i sh ings  i n d i c a t e s  
t h a t  the v e r t i c a l  dynamic i n e r t i a  loads  were probably equal t o  o r  less t h a n  
the  minimum 6 G vertical  s t a t i c  loads  s p e c i f i e d  under 14 CFR 25.561 f o r  t h e  
cabin f l o o r  and s e a t s .  This demonstrates t h a t  current s t a t i c  'load tes t  
requirements  do not adequately r e p l i c a t e  the m u l t i d i r e c t i o n a l  dynamic load 
f o r c e s  which occur  i n  r e a l  world s i t u a t i o n s .  

The issue of secure  overhead b ins  was addressed as r e c e n t l y  as  
November 20, 1991, when t h e  FAA i ssued  the proposed Airworthiness 
Di rec t ive  (AD) (Docket No. 91-NM-171-AD) f o r  c e r t a i n  8-737 and 8-757 s e r i e s  
a i r p l a n e s .  The proposed AD would r e q u i r e  the reinforcement of  t h e  
overhead stowage b ins  and the replacement o f  c e r t a i n  drag l i n k  and t i e  rod 
assemblies .  The b a s i s  for t h t s  AD was the acc ident  involving a B r i t i s h  
Midland Airways  8-737-400 on J a n u a r y  8, 1989, near  Kegworth, 

' L e i c e s t e r s h i r e ,  England.' The Air Accident I n v e s t i g a t i o n '  Branch (AAIB) 
concluded t h a t :  "A no tab le  f e a t u r e  of  the a i r c r a f t  wreckage was t h a t  a l l  
b u t  one of  t h e  overhead stowage bins  had become detached i n  t h e  impact and 
t h a t  t hey  had done so in  a very similar manner." The repor t  f u r t h e r  
concluded t h a t  "Although i t  was not poss ib l e  t o  determine t h e  actual mass 
and d i s t r i b u t i o n  o f  passenger belongings i n  overhead bins,  the  results of 
the 1981-82 C i v i l  Aviat ion Adminis t ra t ion (CAA) survey ind ica ted  t h a t  t h e  
manufacturer ' s  des ign  and c e r t i f i c a t i o n  f i g u r e  ( 3  pounds per inch o f  b i n  
l eng th )  was generously conserva t ive ."  

The AAIB recommended t h a t  c e r t i f i c a t i o n  f o r  overhead stowage bins  
requires t h a t  the  b ins  "remain a t tached  t o  the fuse l age  structure when 
subjec ted  t o  dynamic c ra sh  pulses  s u b s t a n t i a l l y  beyond t h e  s t a t i c  load 
f a c t o r s  c u r r e n t l y  r equ i r ed . "  The FAA and J o i n t  Airworthiness  Requirements 
a r e  for s t a t i c  load tes ts  only and do not  address  dynamic load tes ts  of  
stowage b i n s .  

On  January 15, 1992, s t a t i c  load t e s t s  were conducted under t h e  
d i r e c t i o n  of  t h e  S a f e t y  Board a t  the C&D I n t e r i o r s  f a c i l i t y  in  Huntington 
Beach, C a l i f o r n i a .  Representa t ives  from t h e  FAA C e r t i f i c a t i o n  Serv ice ,  
Douglas A i r c r a f t  Company, and C&D I n t e r i o r s  witnessed the tes ts .  A s i n g l e  
b i n  was sub jec t ed  t o  15 s t a t i c  load tes ts  i n  which l ead  weights were 
p rogres s ive ly  added. The stowage b i n  withstood a 16 G s ta t ic  load ,  which 
was between 2,800 and 3,200 pounds, a t  which  t ime i t  f a i l e d .  When the 

T h e  D e p a r t m e n t  o f  T r a n s p o r t ,  s * R e p o r t  o n  t h e  A c c i d e n t  o f  
B o e i n s  7 3 7 - 4 0 0 ,  G - O E M E ,  n e a r  K e g n o r t h ,  L e i c e s t e r s h i r e ,  E n g l a n d ,  o n  
J a n u a r y  8 ,  1989," R e p o r t  4/90. 
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p l a t e s  f r a c t u r e d  and the c e n t e r  bottom of the  bin co l lapsed  downward. Also, 
t h e  rail  t h a t  would have secured a PSU t o  the underside of  t h e  bin twis ted  
downward under t h e  load ,  thereby  en la rg ing  the opening i n t o  which a PSU would 
be f i t t e d .  The damage sus t a ined  by the tes t  b i n  was not comparable t o  t h a t  
ev iden t  i n  t h e  acc iden t  a i r p l a n e .  T h i s  f i nd ing  s t r o n g l y  sugges ts  t h a t  t h e  
dynamic m u l t i a x i s  i n e r t i a  f o r c e s  of t h e  impact sequence caused t h e  b i n s  t o  
s e p a r a t e  a t  t h e i r  a t tachments ,  t h e  door s t r i k e r  p l a t e s  t o  f a i l  and t h e  doors 
t o  open, and t h e  PSUs t o  f a l l  o r  s e p a r a t e  e n t i r e l y  from t h e  b i n s .  The Safe ty  
Board be l i eves  t h a t  t h i s  s i t u a t i o n  i s  an unacceptable  t h r e a t  t o  occupant 
survival and s a f e t y  i n  a su rv ivab le  c ra sh  impact and that ,  stowage b ins  and 
PSUs should remain f i r m l y  a t t ached  and unopened. 

The FAA r e c e n t l y  conducted s t a t i c  and dynamic t e s t s  of overhead 
stowage b ins  a t  t h e  Transpor t a t ion  Research Center i n  Ohio. The t e s t s  found 
t h a t  t h e  bins  on some models of t he  8-737 and B-757 could not  withstand t h e  
9 G s t a t i c  l ong i tud ina l  l oad .  Dynamic t e s t s  of stowage b ins  were conducted 
using a cabin mockup mounted on a t es t  s l e d .  Prel iminary d a t a  co l l ec t ed  
dur ing  s t a t i c  and dynamic t e s t s  using the same G l aad  showed a s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  a b i l i t y  o f  stowage bins  t o  remain secured t o  wall 
a t tachments .  During t h e  dynamic t e s t s ,  the b ins  detached from the  cabin 
w a l l ,  whereas dur ing  the  same s t a t i c  G load t e s t ,  they  remained secured.  A 
r e p o r t  of t h e  f i n d i n g s  i s  expected t o  be r e l eased  by t h e  FAA i n  t h e  spr ing 
of  1992. 

The Sa fe ty  Board b e l i e v e s  t h a t  t h e  dynamic t e s t s  of  t h e  stowage bins 
c l o s e l y  r e p l i c a t e  t h e  i n e r t i a  f o r c e s  of emergency landings .  . The f ind ings  
can be the b a s i s  f o r  the requirement i n  14 CFR 25 f o r  dynamic tes t s  of 
overhead stowage bins  i n  o r d e r  t o  accu ra t e ly  r e f l e c t  c rash  f o r c e s .  

In 1981, t h e  S a f e t y  Board issued a spec ia l  s t u d y  on cabin sa fe ty , '  i n  
which the Sa fe ty  Board recommended t h a t  t h e  FAA: 

Es t ab l i sh  and s p e c i f y  i n  t h e  appropr i a t e  subpar t  of  14 CFR 25, 
i n t e r im  s t anda rds  for t h e  design o f  s e a t  and r e s t r a i n t  systems 
and cabin f u r n i s h i n g s  t o  withstand t h e  mul t i ax i s  a c c e l e r a t i o n  
l e v e l s  such as t h o s e  descr ibed  by Simula Inc., i n  i t s  Paper 
TI-8017. (Class  11, Priority Action) (A-81-141) 

Since t h e  i ssuance  of  t h i s  recommendation, t h e  FAA has e s t ab l i shed  
d,ynamic performance s t anda rds  f o r  t h e  new improved 16 G seats .  However, n o  
concomitant requirement has been i ssued  f o r  dynamic t e s t  s tandards  f o r  
overhead stowage b ins .  

Therefore  t h e  National Transpor ta t ion  Sa fe ty  Board recommends t h a t  t h e  
Federal Aviat ion Adminis t ra t ion :  

Require t h a t  overhead stowage b ins  manufactured by C&D 
I n t e r i o r s  and i n s t a l l e d  i n  MD-80 s e r i e s  airplanes be modified 

N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  B o a r d ,  S p e c i a l  S a f e t y  S t u d y ,  " C a b i n  

S a f e t y  in L a r g e  T r a n s p o r t  A i r c r a f t "  ( A A S - 8 1 - 2 ,  1 9 8 1 ) .  
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t o  ensure  t h a t  the bins remain secured t o  t h e i r  anchorages, the 
bin doors  remain c losed ,  and t h a t  passenger  s e r v i c e  u n i t s  
remain a t t ached  t o  t h e  b ins  dur ing  acc iden t s  i n  which 
su rv ivab le  loads  a r e  appl ied t o  the t h r e e  major axes i n  
combination. (Class  11, P r i o r i t y  Action) (A-92-11) 

Review the des ign  of  t h e  C&D I n t e r i o r s  overhead stowage b i n s  
t ha t  are i n s t a l l e d  i n  a i rp l anes  o t h e r  than the  MD-80, and o rde r  
any c o r r e c t i v e  a c t i o n  t h a t  may be r equ i r ed ,  a s  c i t e d  i n  
(A-92-11) (Class  11, P r i o r i t y  Action) (A-92-12) 

Amend t h e  appropr i a t e  subpar t s  of 14 C F R  25.561 t o  establish 
and r e q u i r e  dynamic tes t ing  s tandards  f o r  overhead stowage b ins  
and a l l  b i n  component f i x t u r e s .  (Class  11, P r i o r i t y  Action) 

Require t h a t  t r a n s p o r t  category a i r p l a n e s  manufactured a f t e r  a 
c e r t a i n  d a t e  be equipped with overhead stowage b ins  and 
component f ixtures t h a t  meet t he  requirements  of  dynamic t e s t  
s t anda rds .  ( P r i o r i t y  Act ion) (A-92-14) 

Develop a t ime tab le  t h a t  will r e q u i r e  the modi f ica t ion  of  a l l  
b i n s  and component f i x t u r e s  c u r r e n t l y  i n  s e r v i c e  on t r a n s p o r t  
ca t egory  a i r p l a n e s  i n  o rder  t o  meet the new dynamic tests 
s t anda rds  a s  c i t e d  i n  A-92-13. (Class  11, P r i o r i t y  Action) 

Acting Chairman COUGHLIN,  and Members LAUBER, HART, HAMMERSCHMIDT, 

(A-92-13) 

(A-92-15) 

and KOLSTAD, concurred i n  these recommendat ions.  

Susan M. Coughlrn \ 
Acting Chairman 


