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WASHINGTON, 0.C. 

ISSUED: July 2 7 ,  1972 

Adopted by the NATIONAL TRANSPORTATION SAFETY BOAR0 
a t  i t s  o f f l c e  I n  Washington, D .  C. 
oh the 29th day of June 1972 

35- 
SAFETY RECOMMENDATION R-72-3@ 

l h e  movement of highway t ra i lers  on r a i l r o a d  f l a t c a r s ,  commonly r e f e r r e d  
to  as piggyback or t ra i le rs  on f l a t c a r s  (TOFC), h a s  i n c r e a s e d  from a r e l a t i v e l y  
sma l l  number i n  t h e  1950 ' s  t o  3,061,062 trailers and c o n t a i n e r s  i n  1970. Some 
oT t h e s e  t r a i l e r s  have been moved from o r i g i n  t o  d e s t i n a t i o n  on f l a t c a r s ,  and 
o t h e r s  have been moved va ry ing  d i s t a n c e s  on t h e  highway i n  combination w i t h  
t h e  r a i l r o a d  t r i p .  

There a r e  haza rds  i n  t h i s  mode o f  t r a n s p o r t a t i o n  which can  be e l i m i n a t e d  
o r  reduced.  Recogn i t ion  o f  t h e s e  haza rds  and a n  e v a l u a t i o n  o f  t h e  r i s k s  may 
p reven t  a s e r i o u s  a c c i d e n t  i n  t h e  f u t u r e .  

F e d e r a l  r e g u l a t i o n s  do no t  s p e c i f y  d e s i g n  s t r e n g t h  of semitrailers i n  
u s e  on highways. However, 49 CFR 393.85, which r e q u i r e s  p r o t e c t i o n  a g a i n s t  
p e n e t r a t i o n  of  t h e  cargo-compartment w a l l  when t h e  v e h i c l e  is s u b j e c t e d  t o  
maximum brak ing  d e c e l e r a t i o n ,  i s  being r e v i s e d ,  e f f e c t i v e  Janua ry  1, 1973, t o  
r e q u i r e  a f ront-end s t ruc tu re  c a p a b l e  of r e s i s t i n g  p e n e t r a t i o n  by any item of  
ca rgo  t h a t  c o n t a c t s  i t  when t h e  v e h i c l e  d e c e l e r a t e s  a t  a r a t e  of 20 feet  pe r  
second per second.  
b r a c i n g  ca rgo  no t  f i r m l y  braced a g a i n s t  a f ron t - end  s t r u c t u r e  that meets t h e  
r equ i r emen t s  o f  S e c t i o n  393.85(e).  

There w i l l  be a comparable r equ i r emen t  for  b l o c k i n g  and 

F e d e r a l  r e g u l a t i o n s  (49 CFR 174.526) r e q u i r e  ( 1 )  t h a t  class A and B 
e x p l o s i v e s  i n  trailers on f la tcars  be loaded ,  b locked ,  and braced w i t h i n  t h e  
t r a i l e r  and (2)  t h a t  t h e  t ra i ler  be secu red  on t h e  f l a t c a r  so t h a t  t h e  t ra i le r  
and l a d i n g  w i l l  no t  change p o s i t i o n  under a n  impact  from e i t h e r  end o f  a t  leasl 
8 miles pe r  hour .  S e c t i o n  174.532, "Loading o t h e r  hazardous materials," refers 
t h e  s h i p p e r  t o  B u r e a u  o f  Exp los ives  Pamphlet No. 6 f o r  recommended methods of 
b lock ing  and b r a c i n g  a r t i c l e s  i n  t ra i lers  on f l a t c a r s  and s ta tes :  "Ends, s i d e  
w a l l s ,  o r  door s  o f  t r u c k  bod ies  o r  trailers s h a l l  not be r e l i e d  upon t o  p r e v e n t  
t h e  s h i f t i n g  of heavy l o a d s  u n l e s s  a d e q u a t e l y  des igned . "  



I he L'ruck L'rniler Manufacturers A s s o c i a t i o n  recommends I I i a L  I hu k i n g p i n  
0 1  n 60,000-pound t ra i le r  designed l o r  TOFC s e r v i c e  h e  ab le  t o  w i i h s  
h o r i z o n t a l  s h e a r  load i n  t h e  forward d i r e c t i o n  o f  3 .5  R .  T e s t s  by man 
turers o f  t r a i l e r  hi tches  i n d i c a t e  that an 8-mile-per-hour impact hy a 
f l a t c a r  loaded w i t h  two 60,000-pound trailers ( g r o s s  weight  210,000 PO 
w i l l  deve lop  a load abou t  3.5 g a t  t h e  k ingp in .  Thus, a n  a n t i c i p a t e d  
per-hour c o u p l i n g  between r a i l r o a d  cars w i l l  produce a n  a c c e l e r a t i o  
upon t h e  t r a i l e r  about  5 .6  times as g r e a t  a s  t h e  impact r e q u i r e d  t o  
wi ths tood  w i t h o u t  p e n e t r a t i o n  of  cargo-compartment walls under 49 CF 

A s  s t a t e d  i n  49 CFR 174.533, t h e  t ra i lers  on f l a t c a r s  c o n t a i n i  
hazardous materials "must  be of  such d e s i g n  and so loaded Lhat they 
noL r u p t u r e  o r  become s e r i o u s l y  damaged under c o n d i t i o n s  normally i 
t o  t r a n s p o r t a t i o n . "  The " c o n d i t i o n s  normally i n c i d e n t  t o  t r a n s p o r t a t i o  
a r e  not d e f i n e d .  

The c o n d i t i o n s  and p l a c a r d s  r e q u i r e d  f o r  highway t r a i l e r s  h a u l i n g  
hazardous m a t e r i a l s  a r e  s p e c i f i e d  i n  49 CFR 177.823. 
o f  C las s  A and B e x p l o s i v e s  and c e r t a i n  r a d i o a c t i v e  m a t e r i a l ,  a highway 
t r a i l e r  may h a u l  up t o  1,000 pounds o f  hazardous materials w i t h o u t  a 
p l a c a r d .  I n  c o n t r a s t ,  49 CFR 174.540 r e q u i r e s  t h a t  f r e i g h t  c a r s  w i t h  one  
o r  more packagcs o f  hazardous materials r e q u i r i n g  l a b e l s  ( a s  p r e s c r i b e d  h 
S e c t i o n  173.408 and by S e c t i o n  1 7 3 . 4 0 2 ( a ) ( 2 ) )  must be p l aca rded  w i t h  a 
"Dangerous" ox w i t h  a "Poison Gas" p l a c a r d .  

Except i n  t h e  case 

S e c t i o n s  174.510 and 177.817 r e q u i r e  t h a t  a carr ier  "not accep  
t r a n s p o r t a t i o n  nor t r a n s p o r t  any hazardous material s u b j e c t  t o  t h e  r 
i n  t h i s  c h a p t e r  u n l e s s  t h a t  a r t i c l e  i s  d e s c r i b e d  on t h e  s h i p p i n g  pa 
s h i p p i n g  name p r e s c r i b e d  i n  172.5 o f  t h i s  c h a p t e r  and hy t h e  c l a s a i  
p r e s c r i b e d  i n  172 .4  o f  t h i s  c h a p t e r . "  
the conductor  o f  each  t r a i n  and t h e  d r i v e r  o f  each  motor v e h i c l e  tr 
hdzardous materials must have i n  h i s  p o s s e s s i o n  a copy o f  t h e  s h i p p t n  

Ihe Na t iona l  T r a n s p o r t a t i o n  S a f e t y  Board i s  concerned abou t  t h e  

These s e c t i o n s  r e q u i r e  f u r t h e r  t h a t  

e n c e s  i n  r equ i r emen t s  f o r  t railers s p e c i f i e d  f o r  highway use  and t h o s e  s p  
f i e d  f o r  piggyback service. Sh ippe r s  o f  mixed f r e i g h t  may l oad  hazardous 
materials i n t o  highway trailers which may not be adequa te  f o r  " c o n d i t i o n s  
normally i n c i d e n t  t o  t r a n s p o r t a t i o n "  by r a i l .  It i s  a l s o  c o n c e i v a b l e ,  be 
of t h e  d i f f e r e n c e  i n  r equ i r emen t s ,  t h a t  a s h i p p e r  may l o a d  up t o  1,000 PO 
o f  hazardous m a t e r i a l s  i n  a highway tra3..er wi thou t  p l a c a r d s  and t h  
t h i s  t railer may be loaded on a f l a t c a r  f o r  p a r t  o f  i t s  t r i p .  I n  t h a t  
r a i l r o a d  carr ier  unknowingly may f i n d  i t s e l f  "humping" an  i n a d e q u a t e l y  
des igned  t r a i l e r  c o n t a i n i n g  hazardous materials. When one  c o n s i d e  
times t h e  r a i l  carrier receives t ra i le rs  loaded w i t h  mixed f r e i g h t  



Although we do no t  know of  a t r a i L e r  a c c i d e n t  i n  r a i l r o a d  s e r v l c e  whicli 
h a s  r e s u l t e d  i n  a c a t a s t r o p h e ,  normal swi t ch ing  impacts  may indiice s l r e s s e s  
on hi,ghway t r a i l e r s  which exceed t h e i r  d e s i g n  c a p a b l i i t i e s .  'The r a i l r o a d  
i n d u s t r y  h a s  l ea rned  from t h e  use  o f  impact r e c o r d e r s  t h a t  many f r e i 8 h t  cars  
i n  normal service are f r e q u e n t l y  s u b j e c t e d  t o  impacts  of 8 m l l e s  pe r  hour. 
I t  was r e p o r t e d  i n  &j&&y &=. March 2'7, 1 9 7 2  ("How Santa  Fe and Admiral 
' g e t  i t  t h e r e  s a f e l y '  ") t h a t  " . . .use o f  impact r e c o r d e r s  has t o l d  Midweat 
t h a t  a n  ave rage  car shipped g e t s  26 impacts ,  mos t ly  iii the  4- t o  6-mph 
range  b u t  w i t h  a few o v e r  6 mph. I n  f a c t ,  about  two-thirds  o f  t hese  c a r s  
w i l l  g e t  a n  i m p a c t  a t  8 mph. And about  o n e - t h i r d  w i l l  be whacked a t  o v e r  
9 mph." O c c a s i o n a l l y ,  ma l func t ion ing  hump equipment a l lows  impact speeds 
exceed ing  10 miles pe r  hour .  
r a i l r o a d  piggyback s e r v i c e  do no t  always w i t h s t a n d  the overspeed impacts .  

Loaded trailers n o t  designed p r i m a r i l y  f o r  

The r e g u l a t i o n s  t o  which t h i s  document r e f e r s  do not appea r  t o  p rov ide  
a d e q u a t e  s a f e t y  when t r a n s p o r t i n g  hazardous materials i n  t ra i le rs  on f l a t -  
c a r s .  The t r a i l e r  d e s i g n e r s  and t h e  r a i l r o a d  i n d u s t r y  have recognized that  
a c o n d i t i o n  normally i n c i d e n t  t o  t r a n s p o r t a t i o n  by ra i l  r e q u i r e s  a t ra i le r  
t h a t  i s  s t r u c t u r a l l y  s t r o n g e r  than  t h e  normal t ra i le r  designed p r i m a r i l y  f o r  
highway u s e .  Impacts  o f  even 6 miles p e r  hour,  which occur  f r e q u e n t l y  i n  
s w i t c h i n g  r a i l r o a d  cars, impar t  stresses t o  t r a i l e r s  which exceed those  f o r  
which normal highway trailers a r e  des igned .  

The S a f e t y  Board recommends t h a t :  

The O f f i c e  o f  Hazardous Materials, i n  c o o p e r a t i o n  w i t h  t h e  
F e d e r a l  R a i l r o a d  and Highway Administrations, make a review of  
t h e  p r a c t i c e s  o f  sh ipp ing ,  and i f  t h e  need i s  i .ndFcated, amend 
t h e  r e g u l a t i o n s  t o  minimize t h e  p r o b a b i l i t y  of t r a n s p o r t i n g  by 
r a i l  hazardous materials i n  trai1,ers which a r e  no t  s t r u c t u r a l l y  
des igned  t o  w i t h s t a n d  t h e  normal c o n d i t i o n s  of  r a i l  t r a n s p o r t a t i o n  
and t o  p r e s c r i b e  p rope r  l a b e l i n g  and documentation f o r  s u c h  
t ra i ler  shipments .  

.?-) 
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T h i s  recommendation w i l l  b e  r e l e a s e d  t o  t h e  p u b l i c  on t h e  i s s u e  d a t e  
shown above. No p u b l i c  d i s s e m i n a t i o n  of t h e  c o n t e n t s  o f  t h i s  document 
shou ld  be made p r i o r  t o  t h a t  d a t e .  

Reed, Chairman, McAdams, Thayer,  Burgess, and i laley,  Members, concurred 
i n  t h e  above recommendation. 

By:V John-H. Reed 
Chairman 


