
NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C, 

Washington, D. C. 20591 \ A-79-16 through -20 

On March 1, 1978, a Continental  Ai r l ines  DC-10 overran t h e  
depar ture  end of runway 6R a t  t h e  Z O S  Angeles In te rna t iona l  Airport  
and caught f i r e  following a re jec ted  takeoff.  Flames, r a d i a n t  heat ,  
and a g i r t  f a b r i c  overload f a i l u r e  eventually resu l ted  i n  t o t a l  
f a i l u r e  of a l l  t h e  passenger evacuation systems. 
from the burning a i r c r a f t ,  about 40 of t h e  200 occupants were 
forced t o  jump t o  t h e  ground while another 15 persons used the 
escape rope a t  t h e  f i r s t  o f f i c e r ' s  s l i d i n g  window. 
died and 31  persons were ser ious ly  in jured  during t h e  evacuation. 

Thus, t o  escape 
, 

Two passengers 

Because of t h e  ser iousness  of  these  f a i l u r e s ,  t h e  National 
Transportat ion Safety Board arranged with t h e  National Aviation 
F a c i l i t i e s  Experimental Center of t h e  Federal Aviation Administration 
(FAA) t o  examine t h e  e f f e c t s  of f i r e  and thermal r ad ia t ion  on evacu- 
a t i o n  s l i d e  f a b r i c s  and t o  determine t h e  e f fec t iveness  of reflective 
and a b l a t i v e  coatings on s l i d e  mater ia ls .  
promising cursory examinations, t h e  FAA's F l i g h t  Standards Service 
on October 20, 1978, requested t h a t  t h e  Systems Research and 
Development Service conduct a more d e t a i l e d  research p ro jec t  on 
the  thermal vu lne rab i l i t y  of cu r ren t ly  used evacuation s l i d e s  and 
i d e n t i f y  new and compatible s l i d e  f a b r i c s .  The Safe ty  Board is 
encouraged by FAA's i n i t i a t i v e  i n  t h i s  area,  and it urges immediate 
funding of this p ro jec t  s o  t h a t  e a r l y  regulatory changes can be 
made. 

A s  a r e s u l t  of these 

The Safety Board's i nves t iga t ion  of t h e  f a i l u r e  of g i r t  f a b r i c  
on one of t h e  s l i d e / r a f t  un i t s  i n  t h i s  accident revealed t h a t  a 
reduced s l i d e l r a f t  angle, caused by t h e  f a i l u r e  of t h e  l e f t  main 
landing gear, resu l ted  i n  an unusual and asymmetric d i s t r i b u t i o n  
of passengers on the s l i d e / r a f t  which overloaded the g i r t  f a b r i c ,  
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The f a i l e d  s l i d e  involved a PIC0 ?&foot s l i d e / r a f t .  I ts  g i r t  

width was about 3% f e e t  wide, while t h e  s l i d e ,  including t h e  r a f t  
extensions (sponsons), was about 14% f e e t  wide. Because of i t s  
shallow angle,  passengers were unable t o  escape from t h e  bottom 
of t h e  s l i d e  as f a s t  as  o thers  entered from t h e  a i r c r a f t .  Conse- 
quent ly ,  passengers attempted t o  c l imb across one of t h e  sponsons 
t o  escape from t h e  s l i d e .  Because of t h e  addi t iona l  width of t h e  
s l i d e  created by t h e  sponsons, an unusually high to r s iona l  moment 
caused uneven t e n s i l e  loads on t h e  g i r t  f a b r i c  and it t o r e  a t  t h e  
g i r t  bar .  

The s l i d e / r a f t s  u t i l i z e d  on t h i s  a i r c r a f t  were developed i n  t h e  
l a t e  1960’s under guidel ines  issued by t h e  FAA i n  “Commentary on 
Sl ide /Raf t  Devices.” This let ter defined FAA’s thoughts on t h e  
minimum standards f o r  t h e  c e r t i f i c a t i o n  of these  devices i n  t h e  
absence of a Technical Standard Order (TSO). 
quirements of t h e  e x i s t i n g  TSO’8 f o r  evacuation s l i d e s  and l i f e r a f t s  
were imposed (TSO-C69, TSO-C12, and TSO-C7O). 

I n  addi t ion,  t h e  re- 

The Safety Board has learned tha t ,  during the  s l i d e / r a f t  
development, c o n f l i c t s  a rose  between t h e  requirements imposed by 
t h e  commentary le t te r  and those of TSO-C69, p a r t i c u l a r l y  with respec t  
t o  dual-lane devices,  s t r e n g t h  requirements, and c r i t i c a l  angle  
t e s t i n g .  
requirements of TSO-C69; however, cr i t ical  angle t e s t s  were never 
required.  
p r i a t e ,  because TSO-C69 does not address dual- lane devices nor 
does i t  address t h e  higher  load f ac to r s  and t o r s i o n a l  moments as- 
soc ia ted  with these  evacuation s l ides .  The Safety Board bel ieves  
t h a t  t h e  absence of adequate c r i t i c a l  angle t es t  guidance i n  a TSO 
and t h e  adoption of a r b i t r a r y  s t r e n g t h  requirements contr ibuted 
t o  t h e  g i r t  f a i l u r e  of t h e  s l i d e / r a f t  u n i t .  

These c o n f l i c t s  were resolved by doubling t h e  s t r e n g t h  

The Safety Board bel ieves  t h a t  t h i s  ac t ion  was inappro- 

F ina l ly ,  t o  prevent a s i m i l a r  accident  with more d i sa s t rous  
consequences, t h e  Board be l ieves  t h a t  a secondary means of escape 
should be provided a t  t h e  e x i t s  of a i r c r a f t  cu r ren t ly  r equ i r ing  
emergency escape s l i d e s .  We be l ieve  t h a t  i n s t a l l a t i o n  of ropes 
would be a s u i t a b l e  method t o  provide t h e  add i t iona l  safeguard.  

I n  v i e w  of t h e  above, t h e  National Transportat ion Safe ty  Board 
recommends t h a t  t h e  Federal  Aviation Administration: 

Fund and g ive  h ighes t  p r i o r i t y  t o  an evacuation s l i d e  
f a b r i c  t es t  p r o j e c t  with a view toward developing and 
certlficating fire-resistant materials €or 
these  devices .  (Class I1 - P r i o r i t y  Action)(A-79-16) 
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I ssue  an Airworthiness Direct ive requir ing t h e  
strengthening of t h e  g i r t  f a b r i c  of t h e  PIC0 26- 
foot  s l i d e l r a f t  t o  insure  i t a  r e l i a b i l i t y  when 
t h e  u n i t  i s  deployed a t  i t s  most c r i t i c a l  angle. 
(Class I1 - P r i o r i t y  Action)(A-79-17) 

Amend Technical Standard Order  C69 t o  address 
requirements f o r  dual-lane evacuation s l i d e s  and 
t o  requi re  c r i t i c a l  angle performance t e s t i n g  
f o r  t h e s e  devices.  (Class I1 - P r i o r i t y  Action) 
(A-79-18) 

Issue a Technical Standard O r d e r  for s l i d e / r a f t  
devices.  (Class I1 - P r i o r i t y  Action)(A-79-19) 

Amend 14 CFR 25.809 t o  requi re  a secondary means 
of escape a t  a l l  f loor- level  cabin e x i t s  cur ren t ly  
requir ing emergency escape s l i des .  
escape means could be ropes o r  o ther  means demon- 
s t r a t e d  t o  be s u i t a b l e  f o r  evacuation purposes. 
(Class I1 - P r i o r i t y  Action)(A-79-20) 

These secondary 

K I N G ,  Chairman, DRIVER, Vice Chairman, McADAMS and HOGUE, Members, 
concurred i n  t h e  above recommendations. 


