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SECTION 1 

INTRODUCTION 

T h i s  r e p o r t  c o n s i d e r s  t h e  p r e s e n t  s t a t e  o f  i n f o r m a t i  on r e g a r d i  ng 
a c c i d e n t s  i n v o l v i n g  heavy t r u c k s ,  p a r t i c u l a r l y  w i t h  r e g a r d  t o  e x i s t i n g  
a c c i d e n t  and exposure  d a t a  sources ,  and t h e n  deve lops  a  p l a n  f o r  
a n a l y s i s  and f o r  c o l l e c t i o n  o f  f u r t h e r  d a t a  t o  answer q u e s t i o n s  posed by 
t r u c k  manu fac tu re r s  and o p e r a t o r s .  

The impetus  f o r  t h e  work r e p o r t e d  h e r e  came o r i g i n a l l y  f r o m  a  1  i s t  
o f  i n f o r m a t i o n  needs deve loped  by a  j o i n t  commi t tee  o f  i n t e r e s t e d  
persons f r o m  t h e  M o t o r  V e h i c l e  Manu fac tu re r s  A s s o c i a t i o n  and t h e  Western 
Highway I n s t i t u t e .  The document wh i ch  r e s u l t e d  f r o m  t h e s e  commi t tee  
d e l i  b e r a t i o n s  i s  r e f e r r e d  t o  h e r e  as a  p rospec tus ,  and i s  v iewed as an 
e x p r e s s i o n  o f  r e a l  need. The o r i g i n a l  p r o s p e c t u s  i s  a t t a c h e d  t o  t h i s  
r e p o r t  as Append ix  A ,  b u t  a  b r i e f  a b s t r a c t  o f  i t s  c o n t e n t s  f o l l o w s :  

* De te rm ine  t h e  a c c i d e n t ,  i n j u r y ,  and f a t a l i t y  r a t e s  ( i n  t e r n s  o f  
even t s  p e r  v e h i c l e - m i  l e y  ton -mi  l e y  and /o r  cube-mi 1  e )  f o r  a  b road  
range  o f  heavy t r u c k s  o p e r a t i n g  on U. S. highways. These s h o u l d  
i n c l u d e  a t  1  e a s t  compar isons between s t r a i g h t  t r u c k s ,  t r a c t o r -  
t r a i l e r s ,  doub les ,  and t r i p l e s ;  cabove r  vs. c o n v e n t i o n a l  des igns ;  
combi n a t i o n s  o f  v a r i o u s  l e n g t h s .  

* Dete rmi  ne t h e  causes o f  a c c i d e n t s  i n v o l v i  ng heavy t r u c k s .  

* Get  an u n d e r s t a n d i n g  o f  t h e  p o s s i b l e  countermeasures wh i ch  a r e  
l i k e l y  t o  p r e v e n t  o r  reduce  t h e  f r equency  o f  such a c c i d e n t s .  

O f  p a r t i c u l a r  i n t e r e s t  a r e  a c c i d e n t  r a t e s  and causes f o r  t h e  
h e a v i e r  (and  l o n g e r )  comb ina t ions ,  and i t  i s  c l e a r  t h a t  t h e r e  w i l l  be a  
need f o r  r a t h e r  d e t a i l e d  i d e n t i f i c a t i o n  o f  v e h i c l e  c h a r a c t e r i s t i c s  i n  
t h e  r a t e  computa t ions  i m p l i e d .  

Organ i  z a t  i on o f  t h i s  r e p o r t  -- 
The f o l l o w i n g  s e c t i o n  o f  t h e  r e p o r t  d i s cusses  t h e  gene ra l  n a t u r e  o f  

t h e  p rob lem o f  d raw ing  i n f e r e n c e s  about  b o t h  r a t e s  and causes f r o m  
a c c i d e n t  and exposure  d a t a  sources.  I n  S e c t i o n  3 t h e r e  i s  a  d i s c u s s i o n  
o f  t h e  q u a n t i t y  and q u a l i t y  o f  e x i s t i n g  n a t i o n a l  and o t h e r  a c c i d e n t  
da ta ,  S e c t i o n  4 p r e s e n t s  a  d i s c u s s i o n  o f  t h e  a v a i l a b i l i t y  and q u a l i t y  
o f  exposure  d a t a  necessary  f o r  t h e  r a t e  compu ta t i ons  des i r ed .  S e c t i o n  5 
r ev i ews  some p r e s e n t  a n a l y t i c a l  e f f o r t s ,  and c o n s i d e r s  t h e  prob lems o f  
a c c i d e n t / i  n j u r y l f a t a l i  ty  r a t e  d e t e r n i  n a t i o n  u s i n g  e x i s t i n g  a c c i d e n t  and 
exposure  da ta .  

Sect  i o n  6 d e f i n e s  two  gene ra l  approaches t o  t h e  d e t e m i  n a t i o n  o f  
cause i n  a c c i d e n t s ,  e x p l a i n i n g  t h e  advantages and l i m i t a t i o n s  o f  each. 
The impo r t ance  o f  a c c i d e n t  r a t e  i n  d e t e r m i n a t i o n  o f  a c c i d e n t  cause i s  
d i  scu ssed. 



S e c t i o n  7 p r e s e n t s  a  p l a n  aimed a t  m e e t i n g  t h e  needs o f  t h o s e  who 
deve loped  t h e  o r i g i n a l  p rospec tus .  The a b i 1  i t y  o f  any program t o  
ach ieve  p r e c i s e  answers t o  most o f  t h e  q u e s t i o n s  posed i s  a  f u n c t i o n  o f  
t h e  f r equency  o f  t h e  e v e n t s  as w e l l  a s  t h e  q u a n t i t y  and q u a l i t y  o f  t h e  
a c c i d e n t  and exposu re  da ta .  Even t s  wh ich  a r e  p r e s e n t l y  r a t h e r  
i n f r e q u e n t  (say  f a t a l  c o l  li s i o n s  i n v o l v i  ng combi n a t i o n  v e h i c l e s  w i t h  
more t h a n  one t r a i l e r )  m i g h t  n o t  be q u a n t i f i e d  a c c u r a t e l y  w i t h o u t  a  
census o f  a l l  such  cases  i n  t h e  c o u n t r y .  B u t  when t h e  compared 
p o p u l a t i o n s  a r e  b o t h  1  a rge  (such as cabove r  vs. c o n v e n t i o n a l  t r a c t o r s ) ,  
compar isons w i l l  be e a s i e r .  Where p o s s i b l e  i n  S e c t i o n  7, t h e  degree  o f  
p r e c i s i o n  as a  f u n c t i o n  o f  t h e  e f f o r t  r e q u i r e d  w i l l  be no ted .  

S e c t i o n  8 c o n t a i n s  a  schedu le  f o r  t h e  recommended program, w i t h  
i n d i v i d u a l  t a s k s  i d e n t i f i e d .  M a j o r  subheadings i n  t h e  schedu le  i n c l u d e  
t h e  a n a l y t i c a l  a c t i v i t y ,  t h e  a c q u i s i t i o n  and enhancement o f  t h e  n a t i o n a l  
da ta ,  and t h e  i n d i v i d u a l  s t a t e  d a t a  a c q u i s i t i o n  work. The schedu le  i s  
s u b j e c t  t o  r e v i s i o n  as a  f u n c t i o n  o f  budge t  a v a i l a b i l i t y ,  b u t  i s  
recommended i n  t h e  f o r m  g i v e n  i n  S e c t i o n  8. 



SECTION 2 

GENERAL NATURE OF THE PROBLEM 

The d e t e m i  n a t i o n  o f  a  r a t e ,  such as a c c i d e n t s  o r  i n j u r i e s  per m i l e  
t r a v e l e d ,  i m p l i e s  t h e  e x i s t e n c e  o f  b o t h  a c c i d e n t  coun t s  and m i l e a g e  ( o r  
exposure )  coun t s  a t  comparable l e v e l s  o f  d e t a i l .  I t  shou ld  be c l e a r  
t h a t  a  compar ison  o f ,  say, t h e  i n j u r y  a c c i d e n t  r a t e s  f o r  doub les  
vs. t r i p l e s ,  must a t  t h e  v e r y  l e a s t  be based on t h e  knowledge o f  t h e  
number o f  a c c i d e n t s  and t h e  number o f  m i l e s  t r a v e l l e d  f o r  each v e h i c l e  
t ype .  F u r t h e r  i n f o r m a t i o n  t o  assu re  t h a t  t h e  compar ison  i s  based on 
s i m i l a r  k i n d s  o f  s e r v i c e  v e r y  l i k e l y  w i l l  a l s o  be r e q u i r e d .  

F i g u r e  1 shows i n  b l o c k  d iagram f o r m  t h e  necessary r e l a t i o n s h i p .  
Three  components a r e  shown--t he exposure  da ta ,  t h e  a c c i d e n t  da ta ,  and 
some a n a l y t i c a l  method f o r  comb in ing  t h e  two. I n  t h e  v e r y  g r o s s e s t  
compa r i sons - - f o r  example, t o t a l  a c c i d e n t s  and t o t a l  exposure  i n  t h e  
c o u n t r y  f o r  passenger  c a r s  as compared w i t h  t r u c k s - - t  he a n a l y t i c a l  
p rocedures  a r e  t r i v i a l  : s i m p l y  a  d i v i s i o n  o f  t h e  number o f  a c c i d e n t s  by 
t h e  number o f  m i l e s .  B u t  s i n c e  i t  i s  c l e a r  t h a t  t r u c k  m i l e s  a r e  
accumulated i n  a  r a t h e r  d i f f e r e n t  env i ronment  t h a n  a r e  c a r  m i l e s ,  a  more 
r easonab le  compar ison  must accoun t  f o r  such d i f f e r e n c e s .  The a n a l y t i c a l  
"box"  on t h e  d iagram r e p r e s e n t s  t h e  methods necessary t o  make t h e  r a t e  
computa t ions  (and  t h e  compar isons)  meani n g f u l  . 

I n  a  r e c e n t  NHTSA r e p o r t  ,' c o m b i n a t i o n  t r u c k s  were f ound  t o  be 
i n v o l v e d  i n  5.6 f a t a l  a c c i d e n t s  p e r  100 m i l l i o n  v e h i c l e  m i l e s  as 
compared w i t h  3.6 f a t a l  a c c i d e n t s  p e r  100 m i l l i o n  v e h i c l e  m i l e s  f o r  
passenger  ca rs .  However, t h e  FHWA e s t i m a t e s  o f  exposure  p r o v i d e  t h e  
i n f o r m a t i o n  t h a t  81.0% o f  t h e  c o m b i n a t i o n  v e h i c l e - m i l e s  t a k e  p l a c e  on 
r u r a l  roads  compared w i t h  o n l y  41.6% o f  t h e  passenger  c a r  m i l e s .  I t  i s  
c l e a r  t h a t  a  compar ison  o f  i n j u r y  o r  f a t a l  a c c i d e n t  r a t e s  s h o u l d  & 
l e a s t  accoun t  f o r  t h e  r o a d  t y p e  on wh i ch  t h e  m i l e s  a r e  aggregated.  I t  
i s  a l s o  known t h a t  more t r u c k  m i l e s  o c c u r  a t  n i g h t ,  so t h a t  a c c i d e n t  
c a u s a t i o n  f a c t o r s  such as l i m i t e d  v i s i b i l i t y  a r e  more o f t e n  p r e s e n t  f o r  
t r u c k s  t h a n  ca r s ,  s u g g e s t i n g  t h a t  a  h i g h e r  a c c i d e n t  r a t e  f o r  t r u c k s  may 
n o t  be so  much r e l a t e d  t o  t h e  v e h i c l e  c h a r a c t e r i s t i c  as t o  t h e  
e n v i  ronment under  wh i ch  t h a t  v e h i c l e  opera tes .  

The a v a i l a b i l i t y  and t h e  n a t u r e  o f  p r e s e n t l y  a v a i l a b l e  a c c i d e n t  and 
exposure  i n f o r m a t i o n  w i l l  be d i s cussed  i n  succeed ing  s e c t i o n s .  B u t  t h e  
f a c t  i s  t h a t  a t  t h e  p r e s e n t  t i m e  o u r  c a p a b i l i t y  t o  make compar isons 
( i .  e ,  c a l c u l a t e  r a t e s )  i n  much d e t a i l  i s  r a t h e r  l i m i t e d ,  The 
p r i n c i p a l  r eason  f o r  t h i s  s i t u a t i o n  i s  t h e  i n c o m p a t i b i l i t y  o f  t h e  
e x i s t i n g  a c c i d e n t  and exposure  da ta .  T h i s  shou ld  become more c l e a r  
a f t e r  t h e  c h a r a c t e r i s t i c s  o f  t h e  a v a i l a b l e  d a t a  a r e  p resen ted  i n  
Sect  i o n s  3  and 4. 

NHTSA Undated S p e c i a l  E d i t i o n  o f  "Highway S a f e t y  F a c t s "  





SECTION 3 

CHARACTERISTICS OF PRESENTLY AVAILABLE ACCIDENT DATA 

Three  r a t h e r  d i f f e r e n t  k i n d s  o f  a c c i d e n t  d a t a  a r e  a1 1  1  i k e l y  t o  be 
u s e f u l  i n  t h e  p r e s e n t  program. One k i n d  i s  d a t a  wh i ch  a r e  more o r  l e s s  . - 
n a t i o n a l l y  r e p r e s e n t a t i v e - - e i  t h e r  a  census o f  a1 1  o f  some k i n d  o f  
a c c i d e n t ,  a  nea r  census o f  a c c i d e n t s  f o r  some d e f i n a b l e  g roup  o f  t r u c k s ,  
o r  a  c a r e f u l l y  des i gned  sample o f  t h e  n a t i o n ' s  acc i den t s .  A second k i n d  
i s  a  census ( o r  p o s s i b l y  a  sample) a t  t h e  s t a t e  r a t h e r  t h a n  t h e  n a t i o n a l  
l e v e l  - -1  i m i  t i  ng any n a t i o n a l  i n f e r e n c e  f r o m  an a n a l y s i s ,  b u t  p o s s i b l y  
r i c h e r  i n  d e t a i l  t h a n  t h e  n a t i o n a l  da ta .  The t h i r d  t y p e  r e s u l t s  f r o m  
r e l a t i v e l y  d e t a i l e d  i n v e s t i g a t i o n s  conduc ted  w i t h o u t  any p a r t i c u l a r  
r e g a r d  f o r  samp l ing ,  so  t h a t ,  w h i l e  t h e y  may p r o v i d e  some i n s i g h t  about  
how p a r t i c u l a r  a c c i d e n t s  happen, t h e y  do n o t  p r o v i d e  t h e  c a p a b i l i t y  t o  
e s t i m a t e  n a t i o n a l  f r e q u e n c i e s  o r  r a t e s .  T h i s  wou ld  i n c l u d e  b o t h  t h e  
mu1 t i - d i s c i  p l  i nary  i n v e s t i g a t i o n s  conduc ted  by v a r i o u s  agencies,  and 
s p e c i a l  i n v e s t i g a t i o n s  and r e c o r d s  k e p t  by c a r r i e r s .  I t  i s  l i k e l y  t h a t  
such r e c o r d s  w i l l  be o f  g r e a t  v a l u e  i n  t h e  p l anned  program i n  d e v e l o p i n g  
an u n d e r s t a n d i n g  o f  c a u s a t i o n .  

N a t i o n a l  A c c i d e n t  Da ta  Sources 

The p r e s e n t  n a t i o n a l  d a t a  s e t s  i n c l u d e  t h e  F a t a l  A c c i d e n t  R e p o r t i n g  
System (FARS), a  c o m p i l a t i o n  o f  e s s e n t i a l l y  a1 1  p o l i  c e - r e p o r t e d  f a t a l  
a c c i d e n t s  f r o m  t h e  n a t i o n .  T h i s  i s  a  r e l a t i v e l y  r e c e n t  development ,  and 
i s  s t i l l  chang ing  and i m p r o v i n g  i n  q u a l i t y .  I t  c o n t a i n s  moderate d e t a i l  
abou t  l o c a t i o n ,  env i  ronment, v e h i c l e  t ype ,  d r i v e r  c h a r a c t e r i s t i c s ,  
c a s u a l t i e s ,  and, t o  a  l i m i t e d  e x t e n t ,  i n f o r m a t i o n  abou t  " c o n t r i b u t i n g "  
o r  " c a u s a t i v e "  f a c t o r s .  Appendix  B c o n t a i n s  a  l i s t i n g  o f  s e v e r a l  
f a c t o r s  r e p o r t e d  i n  FARS, W h i l e  i t  has t h e  advantage o f  completeness,  
i n  t h e  sense t h a t  n e a r l y  a l l  f a t a l  a c c i d e n t s  have been i n c l u d e d ,  i t  does 
n o t  have t h e  l e v e l  o f  d e t a i l  a t  p r e s e n t  necessary t o  i d e n t i f y  p r e c i s e l y  
t h e  v a r i o u s  t r u c k  body s t y l e s  d e f i n e d  i n  t h e  p rospec tus .  T r a c t o r -  
t r a i l e r s  a r e  m o s t l y  i d e n t i f i e d  i n  a  s i n g l e  group; s t r a i g h t  t r u c k s  a r e  
i d e n t i f i e d  i n  s e v e r a l  w e i g h t  c l asses .  T r a c t o r s  o r  t r u c k s  i n  combi n a t i o n  
w i t h  more t h a n  one t r a i l e r  a r e  p r o v i d e d  a  s e p a r a t e  c l a s s i f i c a t i o n ,  b u t  
t h e r e  i s  no c a p a b i l i t y  t o  d i f f e r e n t i a t e  doub les  f r o m  t r i p l e s ,  o r  t o  
d e t e r m i n e  a x l e  counts .  V e h i c l e  w e i g h t  i n f o r m a t i o n ,  w h i l e  r e p o r t e d ,  i s  
a p p a r e n t l y  n o t  t h e  f u l l  w e i g h t  o f  comb ina t i ons  a t  t h e  t i m e  o f  t h e  
a c c i d e n t ,  b u t  r a t h e r  t h e  1  i cense w e i g h t  ( d e r i v e d  f r o m  s t a t e  revenue  
sources) ,  and t h i s  i n f o r m a t i o n  i s  o f  l i m i t e d  v a l u e  i n  compar ing v a r i o u s  
c h a r a c t e r i s t i c s  o f  heavy t r u c k s .  

BMCS da ta ,  by c o n t r a s t ,  have r a t h e r  d e t a i l e d  v e h i c l e  d e s c r i p t i o n s .  
T h i s  r e s u l t s  f r o m  t h e  submiss ion  o f  a  f o r m  (MC-50) by t h e  c a r r i e r  f o r  
each a c c i d e n t  i n v o l v i n g  c e r t a i n  c l a s s e s  o f  v e h i c l e s  i n  wh ich  an i n j u r y  
o c c u r r e d  o r  i n  wh i ch  t h e r e  was $2000 i n  t o t a l  p r o p e r t y  damage. F o r  t h e  
most p a r t ,  t h e  BMCS has avo ided  a s k i n g  q u e s t i o n s  wh i ch  m i g h t  r e l a t e  t o  
f a u l t  o r  causa t i on ,  b u t  r a t h e r  has r eques ted  d e t a i l e d  f a c t u a l  d a t a  on 
cargo,  v e h i c l e  c o n f i g u r a t i o n ,  da te ,  t i m e ,  o b j e c t s  s t r u c k ,  e t c .  The 
m a j o r  p rob lem w i t h  t h e  p r e s e n t  BMCS d a t a  i n  comput ing  r a t e s  i s  t h a t  t h e  



r e p o r t i n g  sources  f o r  e n t e r i n g  d a t a  i n t o  t h i s  f i l e  a r e  n o t  v e r y  w e l l  
d e f i n e d .  I t  i s  p r i m a r i l y  made up o f  common c a r r i e r s ,  a l t h o u g h  abou t  25% 
o f  t h e  a c c i d e n t s  r e p o r t e d  a r e  f r o m  sources  o t h e r  t h a n  t h e  common 
c a r r i e r s .  Whether t h e  coverage  o f  common c a r r i e r s  i s  comp le te  o r  n o t  i s  
n o t  c l e a r .  A  compar ison  o f  BMCS w i t h  FARS d a t a  ( f o r  f a t a l  a c c i d e n t s  
o n l y )  i n d i c a t e s  t h a t  o n l y  abou t  h a l f  o f  t h e  " l a r g e  t r u c k  f a t a l  
a c c i d e n t s "  (most o f  wh i ch  i n v o l v e  c o m b i n a t i o n  v e h i c l e s )  a r e  c o n t a i n e d  i n  
t h e  BMCS f i l e s .  A  p a r t i c u l a r  b i a s  e x i s t s  by s t a t e ,  w i t h  r e l a t i v e l y  more 
comple te  BMCS r e p o r t i n g  o f  f a t a l  a c c i d e n t s  o c c u r r i n g  i n  s t a t e s  i n  t h e  
m i d - s e c t i o n  o f  t h e  U.S., l e s s  comp le te  on t h e  c o a s t s  and s t a t e s  
b o r d e r i  ng on Mex ico  and Canada. Appendix  C c o n t a i n s  e x c e r p t s  f r o m  t h e  
r e c e n t  BMCS f i l e  codebooks as used a t  HSRI, showing s e v e r a l  
d i s t r i b u t i o n s  o f  t r u c k  a c c i d e n t  i n vo l vemen ts  f o r  1976 and 1977 .  

A  t h i r d  s e t  o f  n a t i o n a l  d a t a  i s  t h a t  emanat ing f r o m  t h e  N a t i o n a l  
A c c i d e n t  Sampl ing  System (NASS). T h i s  i s  a  r e c e n t  p rogram i n i t i a t e d  by 
t h e  N a t i o n a l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n  (NHTSA) wh i ch  w i l l  
sample c e r t a i n  a c c i d e n t s  o c c u r r i n g  t h r o u g h o u t  t h e  U n i t e d  S t a t e s  t o  
c o l l e c t  q u i t e  d e t a i l e d  i n f o r m a t i o n .  A t  t h e  p r e s e n t  t i m e  i t  i s  
a n t i c i p a t e d  t h a t  t h e  f u l l y  o p e r a t i o n a l  NASS w i  11 i n v e s t i g a t e  someth ing  
l i k e  20,000 a c c i d e n t s  p e r  y e a r ,  and t h e y  may oversample l a r g e  t r u c k  
a c c i d e n t s  t o  p roduce  a  more use fu l  sample o f  t h e s e  t h a n  wou ld  be 
o b t a i n e d  f r o m  a  s t r i c t l y  p r o p o r t i o n a l  samp l i ng  scheme. Wh i l e  t h e  NASS 
i s  j u s t  now e n t e r i n g  a  phase o f  a c t u a l  o p e r a t i o n ,  i t  canno t  be 
cons i de red  an  " e x i s t i n g "  d a t a  sou rce  a t  t h i s  t i m e  w i t h  r e s p e c t  t o  t h e  
q u e s t i o n s  asked i n  t h e  p rospec tus .  I t  i s  l i k e l y  t h a t  NASS, i n  
c o n j u n c t  i o n  w i t h  f u t u r e  exposure  da ta ,  w i l l  p r o v i d e  d e f i n i t i v e  
i n f o r m a t i o n  abou t  a c c i d e n t  r a t e s  by v e h i c l e  c l a s s  f o r  m a j o r  groups o f  
v e h i c l e s ,  as w e l l  as  d e t a i l e d  i n f o r m a t i o n  abou t  i n j u r y  mechanisms. I t  
w i l l  p r o b a b l y  n o t  be a b l e  t o  p r o v i d e  much u s e f u l  r a t e  i n f o r m a t i o n  abou t  
r e l a t i v e l y  r a r e  p o p u l a t i o n s ,  such as t r i p l e s .  

S t a t e  A c c i d e n t  Da ta  - 
S i n c e  t h e  o n l y  n a t i o n a l  ( census)  a c c i d e n t  d a t a  a r e  p r o v i d e d  f o r  

m o s t l y  s e r i o u s  a c c i d e n t s  (BMCS and FARS), t h e r e  i s  r e a l l y  no n a t i o n a l  
sou rce  f o r  i n f o r m a t i o n  abou t  t h e  b u l k  o f  p o l i c e - r e p o r t e d  a c c i d e n t s .  
BMCS, f o r  example, p r o v i d e s  r e p o r t s  o f  abou t  1400 l a r g e  commercial  
v e h i c l e  a c c i d e n t s  i n  Texas f o r  1 9 7 6 ;  and FARS r e p o r t s  abou t  300 f a t a l  
a c c i d e n t s  i n  Texas i n v o l v i n g  c o m b i n a t i o n  v e h i c l e s ;  b u t  Texas p o l i c e  
r e p o r t s  t o t a l  abou t  14,000 a c c i d e n t s  i n v o l v i n g  t r a c t o r - t r a i l e r s  i n  t h e  
same t i m e  pe r i od .  A l t h o u g h  t h e  s t a t e  a c c i d e n t  f i l e s  c l e a r l y  c o n t a i n  
many a c c i d e n t s  o f  l o w e r  s e v e r i t y  t h a n  do t h e  n a t i o n a l  f i l e s ,  t h e  
q u a n t i t y  o f  a c c i d e n t  r e p o r t s  a v a i l a b l e  a t  t h e  s t a t e  l e v e l  wou ld  p e r m i t  
much more mean ing fu l  compar isons o f  a c c i d e n t  r a t e s  f o r  d i f f e r e n t  v e h i c l e  
c l asses .  F u r t h e r ,  t h e r e  a r e  many v e h i c l e s  un i que  t o  o n l y  one o r  a few 
s t a t e s - - t h e  e x t r e m e l y  heavy t r u c k s  i n  M ich igan ,  t r i p 1  es i n  s e v e r a l  o f  
t h e  Western s t a t e s ,  and even doub les  i n  a  l i m i t e d  number o f  s t a t e s .  
S t a t e  sources  o f  a c c i d e n t  da ta ,  t hen ,  a r e  a t t r a c t i v e  i n  s p i t e  o f  t h a t  
f a c t  t h a t  t h e y  do n o t  f u l l y  r e p r e s e n t  t h e  n a t i o n .  Seve ra l  s t a t e s  
c u r r e n t l y  r e c o r d  V e h i c l e  I d e n t i f i c a t i o n  Numbers ( V I N ' s )  on t h e i r  
a c c i d e n t  r e p o r t s .  A t  l e a s t  f o r  r e c e n t  model y e a r s ,  t h e  V I N ' s  can o f t e n  
be decoded f r o m  p u b l i s h e d  i n f o r m a t i o n  t o  p r o v i d e  b e t t e r  d e t a i l  a b o u t  



t r u c k  s t y l e  ( cabove r  vs. c o n v e n t i o n a l  des igns ,  f o r  example).  The S t a t e  
o f  Washington has, f o r  t h e  p a s t  s e v e r a l  y e a r s ,  i n c l u d e d  VIN i n f o r m a t i o n  
i n  t h e i r  d i g i t a l  a c c i d e n t  f i l e s .  M i c h i g a n  p o l i c e  r e c o r d  t h e  VIN, b u t  i t  
i s  u n f o r t u n a t e l y  n o t  subsequen t l y  coded f o r  e n t r y  i n  t h e  computer  f i l e s .  
N e v e r t h e l e s s ,  w i t h  some d i f f i c u l t y ,  f u r t h e r  i n f o r m a t i o n  abou t  t r u c k  
s t y l e  c o u l d  be added t o  such  d a t a  se t s .  

A l s o  a t  t h e  s t a t e  l e v e l  i t  has been p o s s i b l e  i n  t h e  p a s t  t o  
e s t a b l i s h  supp lementa ry  d a t a  c o l l e c t i o n  systems ( u s u a l l y  c a l l e d  b i - l e v e l  
systems) .  An ar rangement  i s  made s o  t h a t  p o l i c e  o f f i c e r s  p r e p a r e  a  
second f o r m  f o r  each a c c i d e n t  s a t i s f y i  ng c e r t a i n  c o n d i t i o n s  ( f o r  
example, a1 1  a c c i d e n t s  i n v o l v i n g  a  t r a c t o r - t r a i l e r ) ,  and t h e s e  d a t a  a r e  
added t o  t h a t  a1 ready  a v a i l a b l e  on t h e  c o n v e n t i o n a l  r e p o r t  form. An 
a l t e r n a t i v e  method, w i t h  some advantages, i s  t o  a l l o w  t h e  o r i g i n a l  
r e p o r t  f o r m  t o  s e r v e  as a  p r o m p t i n g  dev i ce ,  and t o  f o l l o w  up by 
t e l e p h o n e  o r  l e t t e r  t o  a c q u i r e  a d d i t i o n a l  i n f o r m a t i o n .  B o t h  methods 
have been used  i n  t h e  p a s t  a t  HSRI, and t h e  c h o i c e  depends on a  number 
o f  f a c t o r s .  

O t h e r  A c c i d e n t  - Data  Sources 

W h i l e  a c c i d e n t  d a t a  c o l l e c t e d  by c a r r i e r s  a r e  o f t e n  of immed ia te  
use  t o  t h a t  company, c o m p i l a t i o n  o f  such d a t a  w i t h  t h a t  f r o m  o t h e r  
c a r r i e r s  i s  l e s s  u s e f u l .  T h i s  r e s u l t s  because no t w o  companies v i ew  t h e  
need f o r  a c c i d e n t  i n f o r m a t i o n  i n  e x a c t l y  t h e  same way, and a d d i n g  t h e  
s t a t i s t i c s  f r o m  two  d i f f e r e n t  sources  i s  a  s o r t  o f  app les  and o ranges  
problem. The same s i t u a t i o n  e x i s t s  i n  comb in i ng  i n f o r m a t i o n  f r o m  two  
s t a t e s ,  and, indeed ,  was a  m a j o r  impe tus  t o  t h e  development  o f  t h e  
N a t i o n a l  A c c i d e n t  Sampl ing  System wh i ch  s h o u l d  mi n i m i z e  t h e  v a r i a b l e  
r e p o r t i n g  problem. C a r r i e r  d a t a  may be o f  c o n s i d e r a b l e  i n t e r e s t  i n  
themse lves  i n  s t u d y i n g  c a u s a t i o n ,  b u t  i t  i s  l i k e l y  t h a t  r a t e  i n f o r m a t i o n  
d e r i v e d  f r o m  a  l i m i t e d  number o f  c a r r i e r s  w i l l  be o f  l i t t l e  v a l u e  i n  
mak ing  n a t i o n a l  i n fe rences .  

O t h e r  d e t a i l e d  a c c i d e n t  i n f o r m a t i o n  comes f r o m  t h e  M u l t i -  
D i s c i p l i n a r y  A c c i d e n t  R e p o r t s  wh ich  have come f r o m  MVMA, NHTSA, and t h e  
Canadian Depar tment  o f  T ranspo r t - sponso red  programs. Over  t h e  p a s t  t e n  
y e a r s  s e v e r a l  hundred  v e r y  d e t a i l e d  r e p o r t s  have been p repared .  A l s o  
t h e  BMCS f i e l d  i n v e s t i g a t o r s  p e r f o r m  a  s m a l l  number o f  d e t a i l e d  a c c i d e n t  
i n v e s t i g a t i o n s  each y e a r ,  and t h e s e  a r e  p u b l i s h e d .  A  l a s t  m a j o r  source ,  
c u r r e n t l y  n o t  i n  t h e  p u b l i c  domain b u t  p o t e n t i a l l y  o f  g r e a t  va l ue ,  a r e  
t h e  2000 o r  so r e p o r t s  p repa red  unde r  t h e  FHWA-sponsored s t u d y  conduc ted  
by B i o t e c h n o l o g y ,  I n c .  d u r i n g  1977. These 15-page a c c i d e n t  r e p o r t s  may 
p r o v i d e  f u r t h e r  i n s i g h t  abou t  how such a c c i d e n t s  occur .  





SECTION 4 

CHARACTERISTICS OF PRESENTLY AVAILABLE EXPOSURE DATA 

Exposure  i n f o r m a t i o n  i s  g e n e r a l l y  t h o u g h t  o f  i n  t e r m s  o f  v e h i c l e  
m i l e s  t r a v e l  l e d ,  o r  a l t e r n a t i v e l y  ( f o r  commerc ia l  v e h i c l e s )  i n  te rms  o f  
t o n -  o r  cube-mi les ,  and s h o u l d  be de te rm ined  f o r  each c l a s s  o f  v e h i c l e  
t o  be ana lyzed .  

There  a r e  a l s o  o t h e r  f a c t o r s  wh i ch  s h o u l d  be known r a t h e r  p r e c i s e l y  
i n  compar ing  a c c i d e n t  r a t e s  f o r  v a r i o u s  c l a s s e s  o f  v e h i c l e s ,  and t h e s e  
t o o  can  be c o n s i d e r e d  i n  t h e  exposure  ca tego ry .  I n c l u d e d  a r e  
i n f o r m a t i o n  abou t  t i m e  and 1  o c a t i o n  o f  t r a v e l ,  s p e c i a l  c h a r a c t e r i s t i c s  
o f  d r i v e r s  a s s o c i a t e d  w i t h  each c l a s s  o f  v e h i c l e ,  u n i q u e  t r i p  
c h a r a c t e r i s t i c s ,  v e h i c l e  p h y s i c a l  c o n d i t i o n ,  e t c .  I n  s h o r t ,  any f a c t o r  
wh i ch  v a r i e s  and may be  r eco rded  i n  t h e  a c c i d e n t  d a t a  may be sough t  i n  
t h e  exposure  d a t a  t oo .  

F o r  each v e h i c l e  c l a s s  o f  i n t e r e s t  (and  t h i s  i n c l u d e s  l a r g e  
s t r a i g h t  t r u c k s ,  t r a c t o r - t r a i l e r s ,  doub les ,  t r i p l e s ,  by w e i g h t  and 
l e n g t h  c a t e g o r y ,  by number of ax l es ,  by f i f t h  wheel p o s i t i o n ,  e t c . ) ,  
d e s i r a b l e  exposure  i n f o r m a t i  on i n c l u d e s :  

T r a v e l  q u a n t i t y  ( i n  v e h i c l e - m i l e s ,  t o n - m i l e s ,  cube -m i l es )  

Road c l a s s  ( f o r  example, I n t e r s t a t e ,  p r i m a r y ,  secondary,  r u r a l ,  
u rban )  

N a t u r a l  env i r onmen t  ( r a i n ,  snow, moun ta i n  r o u t e s )  

T r i p  c h a r a c t e r i s t i c s  ( s h o r t - h a u l  , l o n g - h a u l  , ca rgo ,  speed o f  
t r a v e l  ) 

Time (hou r  o f  t h e  day, d a y l i g h t  o r  da rkness ,  day o f  week, season, 
y e a r )  

D r i v e r  C h a r a c t e r i s t i c s  (age, sex, expe r i ence ,  t i m e  d r i v i  ng t h i s  
t r i p ,  e x p e r i e n c e  w i t h  t h i s  company, v i o l a t i o n  h i s t o r y )  

C a r r i e r  t y p e  ( t o  p e r m i t  s u b s e t t i n g  f o r  compar ison  w i t h  BMCS 
a c c i d e n t  d a t a )  

Exposure d a t a  (and  a c c i d e n t  d a t a  t o o )  a r e  o f t e n  a v a i l a b l e  o n l y  i n  
agg rega te  form.  F o r  example, p r e s e n t l y  r e p o r t e d  mi l e a g e  i n f o r m a t i o n  
f r o m  FHWA p r o v i d e s  an e s t i m a t e  o f  t o t a l  c o m b i n a t i o n  t r u c k  m i l e s  i n  t h e  
U.S., b u t  (because i t  i s  aggrega ted)  does n o t  p e r m i t  t h e  a n a l y s t  t o  
break down m i l e a g e  f o r  more d e t a i l e d  k i n d s  o f  t r u c k s .  Many a c c i d e n t  
d a t a  f i l e s  now a r e  a v a i l a b l e  i n  d i s a g g r e g a t e d  form,  so  t h a t  i t  i s  
p o s s i b l e  t o  subse t  i n t o  many o f  t h e  c a t e g o r i e s  o f  i n t e r e s t ,  b u t  w i t h  few 
e x c e p t i o n s  t h i s  i s  n o t  t r u e  o f  t h e  exposure  da ta .  

E x i  s t i n g  exposu re  i n f o m a t i o n  has u s u a l  l y  been c o l  l e c t e d  f o r  
purposes o t h e r  t h a n  compar i  son w i t h  a c c i d e n t  da ta .  T u r n p i k e s ,  f o r  
example, have r e 1  a t i v e l y  comp le te  coun t s  o f  v e h i c l e s  by w e i g h t  c l a s s  



( f o r  f e e  d e t e r m i  n a t i o n ) ,  b u t  a c c i d e n t  d a t a  f r o m  t h e  same t u r n p i k e s  
t y p i c a l l y  c a t e g o r i z e  v e h i c l e s  i n  an  e n t i r e l y  d i f f e r e n t  manner ( f o r  
example, 'by t y p e  o f  t r a i l e r ) .  FHWA m i l e a g e  d a t a  g roups  a1 1  t y p e s  o f  
d i e s e l  u s e r s  t o g e t h e r ,  p a r t l y  because t h e i r  m a j o r  s o u r c e  o f  d a t a  i s  f u e l  
t a x  s t a t i s t i c s ,  b u t  p a r t l y  because t h e i r  i n t e n d e d  use  o f  t h e  i n f o r m a t i o n  
i s  f o r  h ighway  p l a n n i n g  r a t h e r  t h a n  a c c i d e n t  a n a l y s i s .  

The q u i n t e n n i a l  T r u c k  I n v e n t o r y  and Use Su rveys  conduc ted  by t h e  
Census Bureau a r e  a v a i l a b l e  i n  d i s a g g r e g a t e d  f o r m  f o r  n a t i o n a l  samples 
o f  a lmos t  100,000 t r u c k s .  W h i l e  n o t  c a r r i e d  o u t  p r i m a r i l y  f o r  a c c i d e n t  
r a t e  a n a l y s i s  purposes,  t h e y  do  p r o v i d e  r e l i a b l e  annual  mi 1eage 
e s t i m a t e s  f o r  v a r i o u s  t r u c k  c o n f i g u r a t i o n s ,  cab  t y p e s ,  e t c . ,  b o t h  
n a t i o n a l l y  and ( w i t h  reduced  a c c u r a c y )  f o r  eve r y  s t a t e .  

S i n c e  many ( o r  mos t )  o f  t h e  q u e s t i o n s  posed i n v o l v e  -- r a t e  
compu ta t i ons - - i . e . ,  a c c i d e n t s ,  f a t a l i t i e s ,  o r  i n j u r i e s  per m i l e  
t r a v e l  l e d  unde r  a  v a r i e t y  o f  c o n d i  t i o n s - - t h e  exposure  d a t a  f o r  t h i s  
s t u d y  mus t  be comparable w i t h  t h e  a c c i d e n t  d a t a  a c r o s s  as many l e v e l s  as 
p o s s i b l e .  

P r e s e n t  N a t i o n a l  E x ~ o s u r e  Da ta  

FHWA p u b l i s h e s  a n n u a l l y  an  e s t i m a t e  o f  t r u c k  m i l e a g e  n a t i o n a l l y  by 
r o a d  c l a s s .  T h i s  has been used, f o r  example, by t h e  NHTSA i n  comput ing  
f a t a l i t y  r a t e s  f o r  c o m b i n a t i o n  v e h i c l e s  f o r  t h e  p a s t  f o u r  y e a r s ,  and i n  
compu t i ng  t h e  same r a t e s  f o r  v a r i o u s  r e g i o n s  o f  t h e  c o u n t r y .  The re  i s  
n o t  s u f f i c i e n t  d e t a i l  t o  e s t a b l i s h  r a t e s  f o r  most o f  t h e  sub -c l asses  
( cabove r  vs. c o n v e n t i o n a l ,  s i n g l e s  vs. doub les ,  e t c . )  o f  i n t e r e s t  i n  
t h e  p r e s e n t  s t u d y .  FHWA does have l o n g  r ange  p l a n s  f o r  c o l l e c t i n g  d a t a  
i n  more d e t a i l  --i ndeed, s e v e r a l  s t a t e s  a1 ready  c o l l e c t  more d e t a i l e d  
d a t a  t hemse l ves - -bu t  i t  i s  n o t  l i k e l y  t h a t  t h i s  w i l l  c o n s t i t u t e  a  s o u r c e  
o f  n a t i o n a l  d a t a  u s e f u l  t o  t h e  p r e s e n t  s t u d y  w i t h i n  t h e  n e x t  s e v e r a l  
years .  

As ment ioned  above, t h e  T r u c k  I n v e n t o r y  and Use (T IU )  Survey  
p r o v i d e s  t h e  b e s t  e x i s t i n g  exposure  d a t a  f o r  v a r i o u s  t y p e s  o f  l a r g e  
t r u c k s .  D a t a  f r o m  t h e  1977 s u r v e y  ( e a r l i e r  s u r v e y s  were  conduc ted  i n  
1963, 1967, and 1972)  have  now been p u b l i s h e d  i n  r e p o r t s  f o r  49 s t a t e s ,  
and t h e  n a t i o n a l  summary w i l l  be p u b l i s h e d  e a r l y  i n  1980. A  p u b l i c  u s e  
t a p e  c o n t a i n i n g  d a t a  f r o m  t h e  a p p r o x i m a t e l y  95,000 q u e s t i o n n a i r e s  
r e t u r n e d  by t h e  sampled t r u c k  owners w i l l  a l s o  be a v a i l a b l e  a t  t h a t  
t i  me. 

The T IU  Survey sampled a l l  t y p e s  of c a r g o  v e h i c l e s  i n  s t a t e  m o t o r  
v e h i c l e  r e g i s t r a t i o n  f i l e s ,  b u t  i t  used  a  s t r a t i f i c a t i o n  scheme t o  
g r e a t l y  oversample  l a r g e r  t r u c k s .  Consequen t l y ,  t h r e e  q u a r t e r s  o f  t h e  
sample c o n s i s t s  o f  t r u c k s  o v e r  16,000 pounds, a  l a r g e  p r o p o r t i o n  o f  
wh i ch  a r e  c o m b i n a t i o n  v e h i c l e s .  Cop ies  o f  t h e  1972 and 1977 s u r v e y  
fo rms a r e  a t t a c h e d  as Append ix  D. The 1977 f o r m  i s  c o n s i d e r a b l y  
expanded i n  i t s  v e h i c l e  d e s c r i p t i o n  d e t a i l s  ( i n c l u d i n g  f i v e  cab t y p e s ,  
s l e e p e r  o r  n o t ,  b r a k e  t y p e ,  e t c . ) ,  and t h i s  d a t a  s e t  s h o u l d  p r o v i d e  
v a l u a b l e  o v e r a l l  e xposu re  d a t a  f o r  many v e h i c l e  c o n f i g u r a t i o n s  o f  
i n t e r e s t .  
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As a  p a r t  o f  t h e  e v a l u a t i o n  o f  t h e  121  b r a k e  system, HSRI c o l l e c t e d  
f a i r l y  d e t a i l e d  exposu re  i n f o r m a t i o n  on l a r g e  a i r - b r a k e d  t r u c k s  
manu fac tu red  i n  1974 and  l a t e r .  These d a t a  have been used t o  compare 
w i t h  b o t h  FARS and BMCS a c c i d e n t  da ta ,  b u t  a r e  n e c e s s a r i l y  r e s t r i c t e d  t o  
t r u c k s  o f  t h e  model y e a r s  s t u d i e d .  F u r t h e r ,  a l t h o u g h  d e t a i l e d  w i t h  
r e s p e c t  t o  f a c t o r s  i m p o r t a n t  t o  b r a k e  sys tem e v a l u a t i o n ,  t h e r e  i s  n o t  
s u f f i c i e n t  d e t a i l  on  such i t e m s  as l e n g t h ,  w i d t h ,  ca rgo ,  f i f t h  wheel 
p lacement ,  e t c .  t o  s a t i s f y  t h e  needs o f  t h i s  program, 

S t a t e  Exposure  Measurements 

Some s t a t e s  p r e s e n t l y  c o l l e c t  exposure  d a t a  i n  c o n s i d e r a b l e  d e t a i l ,  
u s i n g  combi n a t i o n s  o f  a u t o m a t i c  t r a f f i c  c o u n t e r s  and p e r i o d i c  manual 
c o u n t s  ( t h e  l a t t e r  f o r  more p r e c i s e  v e h i c l e  i d e n t i f i c a t i o n ) .  FHWA 
c o n s i d e r s  t h a t  Tennessee, Georg ia ,  Texas, I 1  li n o i  s, Iowa, and New 
Hampshi re  a r e  among t h e  more r e l i a b l e  sou rces  o f  exposure  i n f o r m a t i o n ,  
Georg ia ,  f o r  example, has 6 1  permanent c o u n t i n g  s t a t i o n s  (30 r u r a l  and 
3 1  u rban ) ,  and supplements t h e s e  by  a  p e r i o d i c  manual c o u n t i n g  o f  
v e h i c l e  c l a s s e s  and s t a t e s  o f  v e h i c l e  r e g i s t r a t i o n .  Heavy t r u c k s  and 
t r a c t o r  t r a i l e r s  a r e  c l a s s i f i e d  by a x l e  coun t ,  b u t  n o t  by body s t y l e .  

The s t a t e s  o f  V i r g i n i a  and N o r t h  C a r o l i n a  r e c o r d  t h e  odometer  
r e a d i n g  o f  a l l  s t a t e - r e g i s t e r e d  v e h i c l e s  a t  t h e  t i m e  o f  an annual  
i n s p e c t i o n ,  t h u s  p r o v i d i n g  a t  l e a s t  agg rega te  m i l e a g e  f o r  a l l  power 
u n i t s  each y e a r .  T h i s  method, of course ,  does n o t  accoun t  f o r  r o a d  
m i l e s  p u t  on by o u t - o f - s t a t e  t r u c k s .  The s t a t e  o f  Tennessee i s  p r o b a b l y  
u n i q u e  i n  t h a t  t r u c k  s t y l e s  a r e  r e c o r d e d  i n  t h e i r  c o u n t s  u s i n g  t h e  FHWA 
(BMCS) c l a s s i f i c a t i o n  system. F o r  t h e  most  p a r t  each o f  t h e  o t h e r  
s t a t e s  has chosen i t s  own c a t e g o r i e s .  

V e h i c l e  c o u n t s  i n  a l l  s t a t e s  a r e  t h e  r e s p o n s i b i l i t y  o f  t h e  h ighway 
o r  t r a n s p o r t a t i o n  depar tment ,  and t h e  u s u a l  pu rpose  o f  t h e  coun t s  i s  f o r  
highway p l a n n i n g  and des ign .  I t  i s  p o s s i b l e  t h a t  a d d i t i o n a l  d a t a  c o u l d  
be a c q u i r e d  i n  s t a t e s  t h a t  p r e s e n t l y  have s a t i s f a c t o r y  samp l i ng  systems, 
b u t  no s t a t e  p r e s e n t l y  c o l l e c t s  d a t a  i n  s u f f i c i e n t  d e t a i l  t o  address  t h e  
v e h i c l e  s t y 1  e  q u e s t i o n s  posed i n  t h e  p rospec tus .  

O t h e r  Exposure  Measurements 

The FHWA heavy t r u c k  s t u d y  conduc ted  by B i o t e c h n o l o g y  has measured 
exposure  on a  sample of r o a d  segments i n  s i x  s t a t e s .  F o r  t h e i r  
p a r t i c u l a r  pu rpose  o f  compar ing  w i t h  a c c i d e n t  s t a t i s t i c s  on t h e  sampled 
r o a d  segments, t h e  r o a d s i d e  su r vey  method was i d e a l .  These d a t a  a r e  n o t  
l i k e l y  t o  r e p r e s e n t  t h e  n a t i o n  w e l l  (and  t h u s  w i l l  n o t  s e r v e  f o r  
compar ison  w i t h  n a t i o n a l  a c c i d e n t  d a t a  s e t s ) ,  and a l s o  w i l l  n o t  t r u l y  
r e p r e s e n t  t h e  s t a t e s  i n  wh i ch  t h e y  were a c q u i r e d  (because o f  t h e  s m a l l  
number o f  sampl e  p o i  n t s ) .  T h e i  r methods may p rove  u s e f u l  , b u t  s i  nce t h e  
r e p o r t s  a r e  n o t  y e t  a v a i l a b l e  i t  i s  d i f f i c u l t  t o  t e l l .  



A1 t e r n a t i v e  Methods - f o r  A c q u i r i n g  Exposure I n f o r m a t i o n  

P resen t l y  a v a i l a b l e  exposure data  1  ack t h e  capabi 1  i t y  t o  i d e n t i f y  
mi leage f o r  a l l  o f  t h e  va r i ous  sub-classes o f  v e h i c l e s  o f  i n t e r e s t  i n  
t h i s  study. T h i s  s i t u a t i o n  comes about main ly  because t h e  people who 
c o l  l e c t e d  t h e  exposure i n f o r m a t i o n  were i nte res ted  i n  mat te rs  o t h e r  t h a n  
comparison w i t h  acc iden t  data,  and f r e q u e n t l y  have not c o l l e c t e d  t h e  
necessary i n f o r m a t i o n .  The exceptl 'ons t o  t h i s  a r e  t h e  FHWA- 
B io techno logy  data, which are  a v a i l a b l e  f o r  comparison w i t h  a  l i m i t e d  
acc iden t  p o p u l a t i o n  c o l l e c t e d  under t h e  same program, and t h e  NHTSA-HSRI 
exposure data  f rom t h e  121 study,  which cover  on l y  recen t  model years ,  
o n l y  two acc iden t  years ,  and were concerned p r i m a r i l y  w i t h  f a c t o r s  
impor tan t  t o  t h e  brake system eva lua t i on .  

The TIU survey should be o f  d i r e c t  va lue  i n  t h e  present  s tudy w i t h  
respect  t o  f a c t o r s  which i t  does con ta in .  Fo r  i n i t i a l  comparisons w i t h  
t h e  n a t i o n a l  acc iden t  da ta  (FARS and perhaps BMCS) i t  should be u s e f u l .  

Developing exposure data  w i t h  more d e t a i l  on t r a v e l  environment 
( road type, weather, t e r r a i n ) ,  and on such v e h i c l e  d e t a i l s  as f i f t h  
wheel placement may r e q u i r e  a  f u r t h e r  survey. T h i s  might  be 
accompl i shed  by e i t h e r  a roads ide  survey ( s i m i l a r  t o  t h a t  conducted by 
B io techno logy )  o r  by t r u c k  owner survey concern ing  t h e  t r u c k ' s  t r i p s  on 
predes ignated days. 



SECTION 5 

ANALYSIS METHODS 

Severa l  m a j o r  o b j e c t i v e s  a r e  t o  be se r ved  by t h e  a n a l y t i c a l  work 
unde r t aken  i n  t h i s  p r o j e c t :  

* To p r o v i d e  t h e  o v e r a l l  me thodo log i ca l  f o u n d a t i o n  on wh ich  t h e  
e n t i r e  s t udy  w i l l  be conducted. 

* To gu ide  t h e  i d e n t i f i c a t i o n  o f  t h e  a c c i d e n t  d a t a  e lements  t o  be 
c o l l e c t e d ,  t h e  samp l i ng  p l a n s  f o r  c o l l e c t i n g  them, and t h e  
procedures by wh ich  t h e y  a r e  t o  be c o l l e c t e d .  

* To s p e c i f y  t h e  accuracy  and c o n f i d e n c e  i n t e r v a l s  w i t h  wh i ch  t h e  
a c c i d e n t  d a t a  e lements  must be known t o  s a t i s f y  t h e  p r o j e c t  
o b j e c t i v e s .  

* To gu ide ,  i n  a  s i m i l a r  manner t o  t h a t  f o r  t h e  a c c i d e n t  da ta ,  t h e  
c o l l e c t i o n  o f  t h e  exposure d a t a  e lements.  

* To p r o v i d e  a  t h e o r e t i c a l  f ounda t i on - -an  a n a l y t i c a l  model - -so t h a t  
t h e  a c c i d e n t  and exposure  da ta ,  b o t h  e x i s t i n g  and new l y - co l  l e c t e d ,  
may be c o r r e c t l y  i n t e r p r e t e d .  

* To p r o v i d e  d e s c r i p t i v e  s t a t i s t i c a l  i n f o r m a t i o n  abou t  new and 
e x i s t i n g  a c c i d e n t  and exposure data.  

* To p r o v i d e  sound and d e f e n s i b l e  answers and i n t e r p r e t a t i o n s  and 
s t a t i s t i c a l  l y  c o r r e c t  i n f e r e n c e s  t o  t h e  r esea rch  q u e s t i o n s  under  
s tudy.  

Most o f  t h e s e  o b j e c t i v e s  a r e  s e l f  e x p l a n a t o r y  and do n o t  r e q u i r e  
amp1 i f  i c a t i  on f o r  t h e  p resen t  r eade rsh i p .  Three  aspec t s  o f  t h e s e  
o b j e c t i v e s ,  however, w i l l  r e q u i r e  spec i  a1 c a r e  and deserve  f u r t h e r  
emphasis: sample p l a n n i n g ,  mode l ing  t r u c k  a c c i d e n t  i nvolvement,  and 
m u l t i v a r i a t e  ana l yses  w i t h  d a t a  s e t s  of l i m i t e d  s i ze .  

Sample p l ann ing .  The f i r s t  s t e p  i n  t h i s  a c t i v i t y  i s  t o  t r a n s l a t e  
t h e  i t ems  g i v e n  i n  t h e  p rospec tus  i n t o  s t a t emen ts  o f  t h e  compar isons 
wh ich  need t o  be made. I t  i s  c l e a r  t h a t  t h e  a c q u i s i t i o n  o f  much 
exposure  da ta  i s  needed, and i t  i s  a l s o  c l e a r  t h a t  t h e s e  d a t a  need t o  be 
a c q u i r e d  t h rough  sampl ing  t echn iques  s i n c e  t h e  g a t h e r i n g  o f  a  census o f  
exposure  i n f o r m a t i o n  i s  n o t  p r a c t i c a b l e .  I s sues  o f  sample s i z e  w i l l  
have t o  be addressed and reso l ved .  The d a t a  e lements t o  be c o l l e c t e d  
must be d e t a i l e d ,  and t h e  accuracy and p r e c i s i o n  f o r  each es t ima ted .  
These c o n s i d e r a t i o n s  w i l l  a l s o  i n t e r a c t  w i t h  t h e  sample s i z e  i ssues .  

Exper ience  f r o m  t h e  121 s t u d y  can be used t o  g i v e  an i d e a  o f  t h e  
magni tude o f  t h e  p l a n n i n g  t a s k .  I f  we f o l l o w  t h a t  genera l  p rocedure  and 
use t h e  v e h i c l e  as t h e  samp l i ng  p o i n t ,  t h e n  t h e  exposure sample s i z e  
shou ld  be on t h e  o r d e r  o f  4000 v e h i c l e s ,  on t h e  assumpt ion t h a t  t h e  
m i s s i n g - d a t a  r a t e  can be k e p t  i n  t h e  v i c i n i t y  o f  20% o r  so. F o r  
example, an exposure  su rvey  o f  app rox ima te l y  2000 v e h i c l e s  conduc ted  as 



p a r t  o f  t h e  121  s t u d y  r e s u l t e d  i n  95% c o n f i d e n c e  i n t e r v a l s  f o r  v e h i c l e  
m i l e a g e  wh i ch  were 5-10% o f  t h e  mean. Whether t h i s  sample s h o u l d  be 
s t r a t i f i e d - - a n d  i f  so, how--has n o t  been de te rm ined ,  o f  course .  These 
and o t h e r  s a m p l i n g  t a s k s  o f  s i m i l a r  c o m p l e x i t y  and i m p o r t a n c e  w i l l  have 
t o  be worked o u t  b e f o r e  t h e  f i e l d  work i s  under taken .  I t  i s  c l e a r  t h a t  
many o r g a n i z a t i o n s  and agenc ies  w i l l  have  t o  t a k e  an a c t i v e ,  s u p p o r t i v e  
r o l e  i n  b o t h  t h e  p l a n n i n g  and t h e  on -go ing  d a t a  c o l l e c t i o n ,  and t h e  
r e q u i r e d  a d m i n i s t r a t i v e  and t e c h n i c a l  l i a i s o n  a l s o  must  be h a n d l e d  w i t h  
ca re .  

S i m i l a r  i s s u e s  p e r t a i n  t o  t h e  c o l l e c t i o n  o f  t h e  a c c i d e n t  da ta .  
B o t h  a c c i d e n t  and exposu re  d a t a  need t o  be r e p r e s e n t a t i v e  i n  a  sense  
s t i l l  t o  be de f i ned ,  and b o t h  w i l l  have t o  be c o m p a t i b l e  i n  d e t a i l ,  i n  
l o c a l e ,  and i n  t ime .  A g a i n  i t  i s  c l e a r  t h a t  t h e  a d m i n i s t r a t i v e  and 
t e c h n i c a l  l i a i s o n  w i l l  occupy an i m p o r t a n t  aspec t  o f  t h e  o v e r a l l  
p l a n n i n g ,  and t h i s  p l a n n i n g  must o c c u r  i n  t h e  c o n t e x t  o f  t h e  e n t i r e  
p r o j e c t  a n a l y t i c a l  a c t i v i t i e s .  

Mode l ing .  A  second m a j o r  a n a l y t i c a l  t o p i c  i n v o l  ves t h e  f o r m u l a t i o n  
o f  a  t h e o r e t i c a l  and a n a l y t i c a l  f o u n d a t i o n  i n t o  wh i ch  t h e  a c c i d e n t  and 
exposure  d a t a  c a n  be i n p u t  and c o r r e c t l y  ana lyzed .  A  p r e c e d i n g  s t u d y  
concerned  w i t h  t u r n p i k e  a c c i d e n t s  n o t e d  t h a t  t h e  p r o b a b i  1  i t y  o f  t r u c k -  
c a r  c rashes  i s  a  s t r o n g  f u n c t i o n  o f  t h e  t i m e s  and p l a c e s  t h a t  b o t h  t h e  
passenger  c a r s  and t h e  t r u c k s  t r a v e l .  To  be n o t e d  a l s o  i s  t h a t  w i t h  a  
g i v e n ,  c o n s t a n t  l e v e l  of t r u c k - t r a f f i c  exposure,  an i n c r e a s e  i n  t h e  
passenger  c a r  exposu re  l e v e l  a t  t h e  same t i m e s  and p l a c e s  t h a t  t r u c k s  
a r e  t r a v e l  i ng n e c e s s a r i l y  w i  11 i nc rease  t h e  p r o b a b i  1  i ty  o f  c a r - t  r uck  
a c c i d e n t s .  F u r t h e r ,  b o t h  t h e  p r o b a b i l i t y  of t h e  o c c u r r e n c e  o f  a  c a r -  
t r u c k  a c c i d e n t  and t h e  r e s u l t i n g  s e v e r i t y  g i v e n  such an a c c i d e n t  a r e  as 
much a  f u n c t i o n  of t h e  c a r  c h a r a c t e r i s t i c s  as t h e y  a r e  o f  t h e  t r u c k  
c h a r a c t e r i s t i c s .  W i t h o u t  t h e  a d d i t i o n a l  c o n t e x t u a l  d a t a  and i n f o r m a t i  on 
i n  wh i ch  c a r - t r u c k  c o l l i s i o n s  occu r ,  i t  i s  c e r t a i n l y  easy t o  come t o  
g r o s s l y  e r r oneous  c o n c l u s i o n s  r e g a r d i  ng t r u c k  i n v o l  vement i n  t h e s e  
c o l l i s i o n s .  One o f  t h e  most i m p o r t a n t  of  t h e  a n a l y t i c a l  t a s k s  t o  be 
unde r t aken  i s ,  t h e r e f o r e ,  t h e  p r o v i  s i o n  o f  an a n a l y t i c a l  s t r u c t u r e - - a  
model - -so t h a t  t h e  a v a i l  a b l e  d a t a  a r e  c o r r e c t l y  i n t e r p r e t e d .  

Mu1 t i v a r i a t e  ana lyses .  The measures of t r u c k - a c c i d e n t  i n v o l  vement 
d i s c u s s e d  i n  t h e  p r o s p e c t u s  i m p l y  a  number of s i m p l e  r a t e  c a l c u l a t i o n s ,  
f o r  example, how many a c c i d e n t s  ( o r  i n j u r i e s )  d i v i d e d  by how many m i l e s .  
I t  i s  c l e a r ,  o f  cou rse ,  t h a t  many o t h e r  f a c t o r s - - f r o m  t h e  v e h i c u l a r ,  
human, and e n v i  ronmenta l  r e a l  ms-- i  n t e r a c t  w i t h  t hese .  F o r  example, 
l a r g e  t r u c k s  t e n d  t o  t r a v e l  a  m a j o r i t y  o f  t h e i r  m i l e a g e  on r u r a l  r oads ,  
much o f  i t  a t  n i g h t ,  and much o f  i t  a t  r e l a t i v e l y  h i g h e r  speeds t h a n ,  
say, passenger  c a r s  i n  u rban  a reas  d u r i n g  d a y l i g h t .  The ass ignment  o f  
l ow -sen i  o r i t y ,  1  ess  s k i 1  l e d  d r i v e r s  t o  u n a t t r a c t i v e  r u n s  may c r e a t e  an 
e r r oneous  i m p r e s s i o n  t h a t  t h e  v e h i c l e  c h a r a c t e r i s t i c s  themsel  ves a r e  
r e s p o n s i b l e  f o r  an u n s a t i s f a c t o r y  a c c i d e n t  r a t e  when i n  f a c t  t h e  d r i v e r  
c h a r a c t e r i s t i c s  a r e  t h e  more 1  i k e l y  e x p l a n a t i o n .  Conve rse l y ,  t h e  
ass ignment  o f  h i g h l y - s k i 1  l e d ,  a c c i d e n t - f r e e  d r i v e r s  t o  more dangerous 
t r a c t o r / t r a i l  e r / c a r g o  c o n f i g u r a t i o n s  may mask i n h e r e n t l y  h i g h - r i s k  
combi n a t i o n s .  I n t e r a c t  i ons between v a r i  a b l e s  o f  i n t e r e s t - - a n d  between 
v a r i a b l e s  o f  i n t e r e s t  and t h o s e  i n c o r r e c t l y  t h o u g h t  by some persons  n o t  



t o  be i m p o r t a n t - - a r e  one o f  t h e  m a j o r  p rob lems c o n f r o n t i n g  p resen t -day  
a c c i d e n t - c a u s a t i o n  r esea rch .  

An example, u s i n 3  1973-1974 BMCS da ta ,  i s  p r o v i d e d  by t h e  f i n d i n g s  
o f  He rzog  and Hed lund  a t  NHTSA. Herzog  i n i t i a l l y  f ound  (p. 1 4 )  
t h a t :  "1. The d e a t h  r a t e  f o r  n o n - t r u c k  occupan ts  i n  c a r - t r u c k  a c c i d e n t s  
i n c r e a s e s  w i t h  t h e  w e i g h t  o f  t h e  t r u c k .  2. The re  i s  no ev i dence  t o  
sugges t  t h a t  t h i s  f a t a l i t y  r a t e  " l e v e l s  o f f "  a t  a  l o a d z  w e i g h t  o f  
70,000-80,000 pounds. " 

Hedlund,  i n  a  more comprehensive a n a l y s i s  o f  t h e  same da ta ,  subse t  
t h e  a c c i d e n t  d a t a  i n t o  r u r a l  / two- lane ,  r u r a l l f o u r - l a n e ,  r e s i d e n t i a l 1  
bus i ness  two- lane ,  and r e s i d e n t i a l / b u s i n e s s  f o u r - l a n e  groups. Ye 
conc l uded  (p. 1 3 )  t h a t  ". .. t h e  e f f e c t s  o f  t r u c k  w e i g h t  a r e  sma l l  
compared t o  t h e  t h e  e f f e c t  o f  d i s t r i c t  and roadway. I n  r u r a l  a reas ,  
w e i g h t  appears t o  have  no e f f e c t .  I n  r e s i d e n t i a l  / b u s i  ness a reas  t h e r e  
i s  a  s l i g h t  i n c r e a s e  i n  f a t a l i t y  odds w i t h  i n c r e a s i n g  we igh t . "  

The p o i n t  o f  t h e  p r e c e d i n g  example, and t h e  more gene ra l  d i s c u s s i o n  
i n  t h e  e a r l i e r  pa ragraph ,  i s  t h a t  i t  i s  e x c e p t i o n a l l y  i m p o r t a n t  t h a t  
t h i s  e n t i r e  r e s e a r c h  e n t e r p r i s e  be s e n s i t i v e  t o  t h i s  " l u r k i n g  v a r i a b l e "  
i s sue .  These c o r r e l a t e d ,  h i d d e n  v a r i a b l e s  can have two  k i n d s  o f  s e r i o u s  
consequences: t h e y  can  mask r e a l ,  d e t r i m e n t a l  f a c t o r s  f r o m  any o f  t h e  
t h r e e  r e a l m s - - v e h i c u l  a r ,  human, o r  e n v i  ronmenta l  - -and t h e y  can  a1 so 
e r r o n e o u s l y  l a b e l  as  " c a u s a t i v e  f a c t o r s "  v a r i  ab l es  wh i ch  have t h e  
m i s f o r t u n e  o f  b e i n g  c o r r e l a t e d  w i t h  a  r e a l  p rob lem f a c t o r .  I t  i s  
o b v i o u s  t h a t  coun te rmeasure  e f f o r t s ,  i f  t h e y  a r e  t o  be even p a r t i a l l y  
e f f e c t i v e ,  must  be based on t h e  r e a l  p rob l em  f a c t o r s  r a t h e r  t h a n  on 
t h o s e  confounded by l u r k i n g  v a r i a b l e s .  

The s i m p l e  and h a r d  f a c t  o f  r e s e a r c h  l i f e  i s  t h a t  t h e r e  i s  no r o y a l  
r o a d  which,  i f  f o l l o w e d ,  w i  11 p r e v e n t  e r roneous  c o n c l u s i o n s  because o f  
l u r k i n g ,  unaccoun ted  f o r  v a r i a b l e s .  B u t  t h e  s i t u a t i o n  i s  f a r  f r o m  
hope less .  Mu1 t i v a r i a t e  s t a t i s t i c a l  t e c h n i q u e s  a r e  now i n  p l ace - -and  a r e  
b e i n g  r e f i n e d  c o n t i n u a l  l y - - w h i c h  can hand le  t h e  a n a l y t i c a l  a s p e c t s  o f  
i n t e r a c t i v e  v a r i a b l e s .  The c e n t r a l  t a s k  o f  t h e  r e s e a r c h  s t a f f  i s  t o  
i d e n t i f y ,  b e f o r e  e i t h e r  t h e  a c c i  den t  o r  exposure  d a t a  c o l  l e c t  i o n  
a c t i v i t i e s  s t a r t ,  t h o s e  f a c t o r s  and v a r i a b l e s  t h a t  a r e  l i k e l y  t o  be 
a s s o c i a t e d  w i t h  t h e  s t u d y  v a r i a b l e s .  Then t h e  p o t e n t i a l  l u r k i n g  
v a r i a b l e s  can  be f o u n d  o u t  b e f o r e  t h e  f a c t  and t h e i r  e f f e c t s  compensated 
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i n  t h e  subsequent ana lyses .  These a c t i v i t i e s  w i l l  go a  l o n g  way t o  
a s s u r i n g  t h a t  sound, d e f e n s i b l e  i n f e r e n c e s  a r e  drawn f r o m  t h e  s t udy .  

W h i l e  t h e  m u l t i v a r i a t e  t echn iques  p r o v i d e  a  b a s i s  f o r  a n a l y s i s  when 
s e v e r a l  p o t e n t i a l l y  i n t e r a c t i v e  v a r i a b l e s  a r e  p r e s e n t ,  a  c a u t i o n  i s  a1 so 
i n  o rde r .  These t e c h n i q u e s  have a  l a r g e  a p p e t i t e  f o r  da ta .  Again,  
c i t i n g  t h e  expe r i ence  ga i ned  i n  t h e  121 s tudy ,  o n l y  f o u r  exposure  
v a r i a b l e s ,  each 1 i m i t e d  t o  2 -3  l e v e l s ,  c o u l d  be c o m f o r t a b l y  addressed i n  
f i l e s  c o n t a i n i n g  3000-4000 cases. These c o n s i d e r a t i o n s  must be 
c a r e f u l l y  weighed i n  t h e  s e l e c t i o n  o f  t h e  v a r i a b l e s  and l e v e l s  f o r  
i n c l u s i o n  and t h e  development  o f  t h e  d e t a i l e d  des ign.  



SECTION 6 

ACCIDENT CAUSATION 

Most peop le  t h i n k  o f  a c c i d e n t  c a u s a t i o n  i n  te rms  o f  f a c t o r s  p r e s e n t  
i n  an a c c i d e n t  -- b u t  f o r  wh i ch  t h a t  a c c i d e n t  wou ld  n o t  have occur red .  
T h i s  has, i n  f a c t ,  been c a l l e d  t h e  " b u t  f o r "  t e s t ,  and causes so 
i d e n t i f i e d  may be c a n d i d a t e s  f o r  change o r  countermeasure.  

A  second method f o r  i d e n t i f y i n g  causes o f  a c c i d e n t s  i n v o l v e s  
s t a t i s t i c a l  i n f e r e n c e s  drawn f r o m  a  compar ison o f  t h e  a c c i d e n t  d a t a  and 
p a r a l l e l  exposure  da ta .  I f ,  i n  a  l a r g e  number o f  cases,  a  f a c t o r  i s  
p r e s e n t  i n  t h e  a c c i d e n t  d a t a  r e l a t i v e l y  more o f t e n  t h a n  i t  i s  i n  a  
c o n t r o l  o r  exposure  p o p u l a t i o n ,  t h a t  f a c t o r  may be i d e n t i f i e d  as a  
"cause." I n  q u i t e  a n o t h e r  f i e l d ,  t h e  h i g h e r  i n c i d e n c e  o f  l u n g  cance r  
among smokers t h a n  among non-smokers i n d i c a t e s  t h a t  smoking i s  a  "cause"  
o f  l u n g  cancer .  

I n  a c c i d e n t  s t u d i e s  t h e  " b u t  f o r "  method u s u a l l y  i s  a p p l i e d  by  
s t u d y i n g  i n d i v i d u a l  a c c i d e n t s ;  t h i s  i s  o f t e n  c a l l e d  t h e  case-s tudy  
method. Expe r i enced  i n v e s t i g a t o r s  who s t u d y  an a c c i d e n t  c a r e f u l  l y  1  ook 
f o r  d e p a r t u r e s  f r o m  normal  roadway, v e h i c l e ,  o r  d r i v e r  per fo rmance  wh i ch  
a r e  p o t e n t i a l l y  c o r r e c t a b l e ,  and i d e n t i f y  t h e s e  as causes. I t  s h o u l d  be 
c l e a r  t h a t  such i n v e s t i g a t o r s  must have some concep t  o f  what  t h e  normal 
s i t u a t i o n  i s ,  and t h e y  may o f  c o u r s e  be a i d e d  by a  c h e c k l i s t  o f  p o s s i b l e  
f a c t o r s  p repa red  by o t h e r s .  The " s t a t i s t i c a l  i n f e r e n c e "  method, on t h e  
o t h e r  hand, i s  accompl i shed  m a i n l y  by compar ing groups o f  a c c i d e n t  and 
exposed p o p u l a t i o n s .  I t depends, o f  course ,  on t h e  e x t e n t  and d e t a i l  o f  
comparable d a t a  e lements  a v a i l a b l e  i n  t h e  two  d a t a  se t s .  

Bo th  methods a r e  p o t e n t i a l l y  u s e f u l ,  b u t  some p rob lem areas  can  be 
approached w i t h  o n l y  one. F o r  example, t h e r e  a r e  f a c t o r s  wh i ch  ( i n  
n e a r l y  e v e r y o n e ' s  o p i n i o n )  r e a l l y  cause a c c i d e n t s ,  b u t  wh i ch  a r e  n o t  
p r e s e n t  o r  n o t  measurab le  i n  a  c o n t r o l  (non-acc i  d e n t )  p o p u l a t i o n ;  and 
t h e s e  can  be d i s c o v e r e d  o n l y  by t h e  case s t u d y  method. A s i m p l e  example 
wou ld  be a  f r o n t  wheel f a l l i n g  f r o m  t h e  v e h i c l e ,  c l e a r l y  t h e  cause o f  
t h e  ensu ing  a c c i d e n t ,  and e s s e n t i a l l y  neve r  p r e s e n t  i n  a  non -acc i den t  
p o p u l a t i o n .  A n o t h e r  example i s  t h a t  o f  a  d r i v e r  f a l l i n g  a s l e e p  and 
g e t t i n g  i n t o  an  a c c i d e n t .  W h i l e  t h e r e  nay be d r i v e r s  i n  t h e  non- 
a c c i d e n t  p o p u l a t i o n  who a r e  a c t u a l l y  as l eep ,  t h e r e  seems t o  be no s i m p l e  
way t o  measure t h i s  r e l i a b l y  because t h e  measurement p rocess  wou ld  
r e q u i r e  t h a t  t h e  d r i v e r  be d i s t u r b e d .  

On t h e  s t a t i s t i c a l  i n f e r e n c e  s i d e ,  a  r e c e n t  example i s  t h e  
i d e n t i f i c a t i o n  o f  d r i v e r s  w i t h  s h o r t - t e r m  expe r i ence  w i t h  a  p a r t i c u l a r  
company as o v e r r e p r e s e n t e d  i n  t h e  BMCS a c c i d e n t  f i l e s .  N e a r l y  h a l f  o f  
t h e  s e r i o u s  a c c i d e n t s  r e p o r t e d  i n  BMCS d a t a  f o r  1977 i n v o l v e d  commerci a1 
v e h i c l e  d r i v e r s  w i t h  l e s s  t h a n  two  y e a r s  expe r i ence  w i t h  t h e  company 
t h e y  were w o r k i n g  f o r  a t  t h e  t i m e  o f  t h e  a c c i d e n t .  I n  t h i s  case  t h e r e  
were no p a r a l l e l  exposure  d a t a  a v a i l a b l e ,  and t h e  i n f e r e n c e  t h a t  
i n e x p e r i e n c e d  d r i v e r s  a r e  an a c c i d e n t  cause i s  based on  someone's 
concep t  t h a t  most  d r i v e r s  have more expe r i ence  t h a n  t h i s .  The 
a v a i l a b i  1  i ty of exposure  i n f o r m a t i o n  c o n t a i n i  ng t h i s  f a c t o r  wou ld  be 



h e l p f u l e 4  The p o i n t  i s  t h a t  t h i s  o v e r r e p r e s e n t a t i o n  o f  such 
i nexpe r ienced  d r i v e r s  c o u l d  n o t  e a s i l y  be d i scove red  i n  a  s i n g l e  
acc iden t  i n v e s t i g a t i o n ,  b u t  may show up s t r o n g l y  i n  t h e  s t a t i s t i c a l  
comparison o f  acc iden t  and exposure groups. 

W i t h i n  l i m i t s  i t  i s  p o s s i b l e  t o  use t h e  a c c i d e n t  da ta  a l o n e  t o  make 
some s t a t i s t i c a l  comparisons. I n  e f f e c t  one may use a  p o r t i o n  o f  t h e  
acc iden t  data t o  rep resen t  an exposed popu la t i on - -a  s o r t  o f  "i nduced" 
exposure method. I n  a  r e c e n t  s tudy  o f  BMCS da ta  i t  was p o s s i b l e  t o  
compute t h e  r e l a t i v e  frequency o f  r o l l o v e r  f o r  convent iona l  box t r a i l e r s  
as a  f u n c t i o n  o f  t h e  t o t a l  v e h i c l e  we igh t  ( t aken  as a  s u r r o g a t e  f o r  t h e  
h e i g h t  o f  t h e  c e n t e r  o f  g r a v i t y  of t h e  t r a i l e r ) .  R o l l o v e r s  were very  
i n f r e q u e n t  f o r  empty o r  1  i g h t l y - 1  oaded t r a i l e r s ,  b u t  occu r red  i n  about 
15% o f  t hose  cases i n  which t h e  t r u c k  was f u l l y  loaded, l e a d i n g  t o  t h e  
i n f e r e n c e  t h a t  h i g h  cen te rs  o f  g r a v i t y  may be a  "cause" of t h a t  t y p e  o f  
acc ident .  By c o n t r a s t  t h e  occur rence of j a c k k n i f e s  was n e a r l y  t h e  
i n v e r s e  o f  t h i s ,  o c c u r r i n g  i n  l i g h t l y  b u t  no t  i n  h e a v i l y  loaded 
t r a i l e r s .  

Bo th  t h e  case-study and s t a t i s t i c a l  i n f e r e n c e  methods shou ld  be 
u s e f u l  i n  determi  n i  ng causes o f  t r u c k  a c c i d e n t  i nvo l  vement. F o r t u n a t e l y  
t h e r e  i s  a  l a r g e  s e t  o f  d e t a i l e d  a c c i d e n t  i n v e s t i g a t i o n  m a t e r i a l  
a v a i l a b l e  f rom p rev ious  s tud ies ,  and some r e l i a n c e  w i l l  be p laced  on 
t h i s  f o r  t h e  case s tudy  method. Wi th  respect  t o  t h e  i n f e r e n c e  method, 
exDosure and acc iden t  d a t a  s e t s  must be a v a i l a b l e  w i t h  as much d e t a i l  as 
p o s s i b l e  ( f o r  example, t h e  exper ience o f  t h e  d r i v e r  -- w i t h  t h e  p r e s e n t  
f i r m ) .  

4 ~ ~ ~ 5 ~  has i s s u e d  a  reques t  f o r  p roposa l  f o r  f u r t h e r  s tudy  o f  t h i s  
f i n d i n g ,  w i t h  t h e  hope t h a t  some countermeasures might  be developed i f  
t h i s  cause can be b e t t e r  i d e n t i f i e d .  



SECTION 7  

PROGRAM PLANS 

I n  t h i s  s e c t i o n  s e v e r a l  e lements  o f  a  p l a n  t o  a c q u i r e  t h e  exposure  
and a c c i d e n t  d a t a  necessary  t o  t h i s  p rogram a r e  p resen ted .  I n  a d d i t i o n ,  
t h e  n a t u r e  o f  t h e  a n a l y s i s  a c t i v i t y  r e q u i r e d  w i l l  be d iscussed ,  The 
summary and schedu le  o f  t h e  programs d i scussed  w i l l  be p resen ted  i n  
S e c t i o n  8. 

N a t i o n a l  A c c i d e n t  Da ta  

As n o t e d  i n  S e c t i o n  3, s e v e r a l  s e t s  o f  a c c i d e n t  d a t a  drawn 
n a t i o n a l l y  a r e  a v a i l a b l e .  The FARS d a t a  have t h e  advantage o f  r a t h e r  
comp le te  coverage,  b u t  l a c k  t h e  d e t a i l  i m p l i e d  by t h e  p rospec tus .  The 
BMCS d a t a  have t h e  advantage o f  d e t a i l ,  b u t  come f r o m  a  p o o r l y  d e f i n e d  
p o p u l a t i o n  and t h u s  may n o t  r e p r e s e n t  t h e  n a t i o n  w e l l .  The e f f o r t  t o  
a c q u i r e  a  new sample o f  n a t i o n a l  d a t a  wou ld  be v e r y  l a r g e ,  and i n  t i m e  
t h e  NASS program may p r o v i d e  t h i s .  B u t  f o r  t h e  p r e s e n t  i t  i s  
a p p r o p r i a t e  t o  f i n d  ways t o  use  t h e  e x i s t i n g  data.  

The proposed method f o r  d o i n g  t h i s  i n v o l v e s  supp lement ing  t h e  FARS 
cases wh i ch  a r e  no t  d u p l i c a t e d  i n  t h e  BMCS f i l e s  by a  survey.  D u r i n g  
t h e  p a s t  y e a r  FARS and BMCS d a t a  f r o m  1976 and 1977 a c c i d e n t  y e a r s  have 
been merged. F o r  t h e  most  r e c e n t  y e a r  a p p r o x i m a t e l y  h a l f  o f  t h e  l a r g e  
t r u c k  f a t a l  a c c i d e n t  i n vo l vemen ts  i n  FARS a r e  matched by a  BMCS r e p o r t ;  
t h e  r e m a i n i n g  h a l f  e i t h e r  were n o t  r e q u i r e d  t o  r e p o r t  t o  BMCS o r  f a i l e d  
t o  do so. As a  p a r t  of HSRI ' s  s t u d y  o f  t h e  121  b r a k i n g  system, s e l e c t e d  
FARS t r u c k  a c c i d e n t  cases were f o l l o w e d  up  by t e l e p h o n e  and m a i l  t o  add 
new d a t a  t o  t h e  FARS f i l e  ( i n  t h i s  case i n f o r m a t i o n  c o n c e r n i n g  t h e  b r a k e  
system, t h e  t y p e  o f  s e r v i c e ,  e t c . ) .  Con tac t  was made t h r o u g h  NHTSA w i t h  
i n d i  v i  dua l  s t a t e s ,  and t h e  o r i  g i  n a l  a c c i d e n t  r e p o r t  fo rms  were 
r e t r i e v e d .  

F o r  t h e  p r e s e n t  p rogram we p l a n  t o  use e s s e n t i a l l y  t h e  same 
process,  b u t  t o  comp le te  as w e l l  as  p o s s i b l e  t h e  i n f o r m a t i o n  on t h e  BMCS 
f o r m  f o r  a1 1 o f  t h o s e  ( f a t a l  a c c i d e n t )  cases wh i ch  a r e  n o t  p r e s e n t l y  
a v a i l a b l e  i n  t h e  BMCS f i l e s .  T h i s  wou ld  t h e n  f o r m  a  r a t h e r  comp le te  s e t  
o f  f a t a l  a c c i d e n t  i n f o r m a t i o n  w i t h  a  h i g h  l e v e l  o f  d e t a i l  on v e h i c l e  
c o n f i g u r a t i o n ,  ca rgo ,  e tc .  f o r  compar ison w i t h  n a t i o n a l  exposure  da ta .  

A d d i t i o n a l  l y  i t  i s  expec ted  t h a t  f o l  lowup o f  some FARS-ident i f  i e d  
cases can be done i n  t h e  same manner. F o r  example, FARS c u r r e n t l y  does 
n o t  d i f f e r e n t i a t e  between doub les  and t r i p l e s  ( c o d i n g  b o t h  as "mu1 t i p l e  
c o m b i n a t i o n s " ) ,  b u t  t h e  t o t a l  number o f  such cases i s  abou t  150 i n  a  
s i n g l e  yea r .  F o r  t h i s  subse t  o r  o t h e r s  r e t r i e v a l  o f  t h e  o r i g i n a l  
a c c i d e n t  r e p o r t s  (and  p o s s i b l y  t e l e p h o n e  i n t e r v i e w s )  s h o u l d  p r o v i d e  t h e  
necessary d e t a i l  t o  c o u n t  t r i p l e  vs. doub le  i nvo l vemen t  i n  f a t a l  
a c c i d e n t s  a t  t h e  n a t i o n a l  l e v e l .  

I n  o u r  121 su rveys  we were a b l e  t o  o b t a i n  h a r d  copy r e p o r t s  o f  
a c c i d e n t s  f o r  abou t  90% o f  t h e  cases sought ,  and t h i s  wou ld  make t h e  
combined BMCS-FARS d a t a  v e r y  u s e f u l  i n  answer ing  q u e s t i o n s  abou t  f a t a l  



a c c i d e n t  f r equency  r e l a t i v e  t o  v e h i c l e  s t y l e .  One o p t i o n  wh i ch  s h o u l d  
be n o t e d  i s  t h e  p o s s i b i l i t y  o f  l i m i t i n g  t h i s  t a s k  t o  c o m b i n a t i o n  
v e h i c l e s .  S t r a i g h t  t r u c k s  a r e  l e s s  w e l l  d e f i n e d  (by s i z e ,  e t c . ) ,  and 
a r e  i n v o l v e d  i n  a  r e l a t i v e l y  sma l l  p r o p o r t i o n  o f  t h e  f a t a l  a c c i d e n t s .  
The c o s t  o f  g e t t i n g  d a t a  on t h e s e  may be n e a r l y  as g r e a t  as f o r  t h e  
c o m b i n a t i o n  v e h i c l e s .  Cos t s  have been e s t i m a t e d  f r o m  o u r  p r e v i o u s  
e x p e r i e n c e  i n  t e l e p h o n e  f o l l o w u p s  as abou t  $10.00 p e r  case--based on an 
average  $4.00 t e l e p h o n e  c a l l  and an  h o u r  o f  t e l e p h o n i s t ' s  t ime ,  I t  
s h o u l d  be n o t e d  t h a t  t h e  f o l l o w u p  p rocess  r e q u i r e s  good c o o p e r a t i o n  f r o m  
t h e  NHTSA (wh i ch  p r o v i d e s  t h e  i n i t i a l  FARS i n f o r m a t i o n ) ,  f r o m  t h e  
s t a t e s ,  and u l t i m a t e l y  f r o m  t h e  v e h i c l e  owners. W h i l e  t h i s  was ach ieved  
i n  t h e  1 2 1  s t udy ,  i t  i s  necessary  t o  spend some e f f o r t  i n  mak ing  
ar rangements f o r  such a  program, and t h e  t o t a l  c o s t s  r e f l e c t  o u r  
e s t i m a t e  o f  t h i s .  

N a t i o n a l  Exposure  

The c h i e f  sou rce  o f  n a t i o n a l  exposure  d a t a  ( f o r  commerc ia l  
v e h i c l e s )  w i l l  be t h e  1977 T ruck  I n v e n t o r y  and Use Survey,  due t o  be 
r e l e a s e d  i n  compu te r i zed  f o r m  by t h e  Census Bureau e a r l y  i n  1980. These 
da ta ,  d e s c r i b e d  b r i e f l y  i n  S e c t i o n  4  and i n  Append ix  D, have more d e t a i l  
t h a n  d i d  t h e  1972 o r  1967 surveys ,  and s h o u l d  be more o r  l e s s  d i r e c t l y  
comparable w i t h  many e l emen ts  o f  t h e  combined BMCS-FARS da ta .  

I n  a d d i t i o n  t o  d i r e c t  compar isons  ac ross  v a r i a b l e s  i n  t h e  a c c i d e n t  
and T IU da ta ,  t h e  r i c h n e s s  o f  t h e  T IU  f i l e  s h o u l d  p e m i  t t h e  c r e a t i o n  o f  
many d e r i v e d  v a r i a b l e s .  F o r  example, comb ina t i ons  o f  usua l  ca rgo  c l a s s ,  
w e i g h t  c l a s s ,  and m i l e a g e  may a l l o w  compu ta t i on  o f  an  e s t i m a t e  o f  t o n -  
m i l e s  f o r  v a r i o u s  v e h i c l e  c a t e g o r i e s .  Such p rocedures  w i l l  be a  p a r t  o f  
t h e  a n a l y s i s  a c t i v i t i e s  o f  t h e  p r o j e c t ,  and w i l l ,  o f  course ,  depend on 
t h e  f i n a l  q u a l i t y  o f  t h e  da ta .  

Cos t  o f  a c q u i r i n g  t h e s e  d a t a  w i l l  be s m a l l ,  b u t  i t  w i l l  be 
necessary  t o  b u i l d  i t  i n t o  a  w o r k i n g  f i l e  a t  t h e  U n i v e r s i t y  o f  M ich igan .  
As a  p a r t  o f  t h i s  p rocess  codebooks w i l l  be p u b l i s h e d  and t h e  d a t a  w i l l  
be g e n e r a l l y  a v a i l a b l e  t h r o u g h  t h e  ADAAS system. S i n c e  t h i s  i s  q u i t e  a  
l a r g e  s e t  o f  da ta ,  ana l yses  w i l l  be r e l a t i v e l y  expens ive ,  b u t  n o t  
p r o h i b i t i v e .  

O f  p a r t i c u l a r  impo r t ance  i s  t h e  f a c t  t h a t  t h e  T IU  d a t a  w i l l  be a b l e  
t o  r e p r e s e n t  i n d i v i d u a l  s t a t e s  w i t h  some p r e c i s i o n .  I t w i l l  r e p r e s e n t  
t h e  l a r g e r  s t a t e s  b e t t e r - - C a l i f o r n i a  and Texas, f o r  example, had t h e  
l a r g e s t  sample s i z e  i n  t h e  T IU  survey.  F o r  t h o s e  v a r i a b l e s  wh i ch  a r e  
i n c l u d e d ,  t h i s  w i l l  p r o b a b l y  be  t h e  most u s e f u l  d a t a  sou rce  f o r  
compar i  son w i t h  s t a t e  a c c i d e n t  f i l e s .  

FHWA m i l e a g e  d a t a  i s  a n o t h e r  sou rce  o f  n a t i o n a l  exposure  
i n f o r m a t i o n  wh ich  b e t t e r  r e p o r t s  m i l e a g e  by r o a d  t y p e ,  b u t  i s  n o t  as 
comp le te  i n  v e h i c l e  t y p e .  Road t y p e  has been shown t o  be a  m a j o r  
e x p l a n a t o r y  v a r i a b l e  i n  p r e v i o u s  s t u d i e s  ( f o r  example, i n  H e d l u n d ' s  
a n a l y s i s  o f  c r a s h  s e v e r i t y  and t r u c k  w e i g h t ) ,  and t h e  FHWA d a t a  s h o u l d  
be u s e f u l  i n  c o n s i d e r i n g  such f a c t o r s .  P r i n t e d  FHWA r e p o r t s  c o n t a i n  
l e s s  d e t a i l  t h a n  must be  a v a i l a b l e  i n  t h e  w o r k i n g  f i l e s ,  and i t  w i l l  be 



h e l p f u l  t o  t h i s  program t o  have t h e  coopera t i on  o f  FHWA i n  o b t a i n i n g  
more d e t a i l e d  ana lyses  of exposure w i t h  respect  t o  road  t ype ,  v e h i c l e  
type,  s t a t e  o r  r e g i o n  o f  t h e  coun t r y ,  e tc .  

Acc ident  and O the r  Data a t  t h e  S t a t e  Leve l  ------- 
While  t h e  FARS-BMCS d a t a  w i l l  p r o v i d e  adequate i n f o r m a t i o n  t o  

compute r a t e s  a t  t h e  n a t i o n a l  l e v e l  f o r  f a t a l  acc idents ,  and f o r  a  
l i m i t e d  p o p u l a t i o n  perhaps f o r  BMCS-reported acc idents ,  i t  w i  11 n o t  be 
s u f f i c i e n t  f o r  some o f  t h e  more d e t a i l e d  comparisons des i red .  T h i s  
would i n c l u d e  measurements o f  acc ident  r a t e  f o r  t r i p l e s ,  and perhaps 
even f o r  doubles. F o r  t h e s e  reasons, i t  i s  i n tended  t h a t  s t a t e - l e v e l  
acc iden t  da ta  w i  11 be sought f rom seve ra l  s ta tes .  

The T I U  exposure i n f o r m a t i o n  has been c o l l e c t e d  i n  such a  manner as 
t o  rep resen t  t h e  i n d i v i d u a l  s t a t e s ,  and, f o r  t h e  v a r i a b l e s  covered, 
shou ld  be u s e f u l  f o r  comparison w i t h  s t a t e  acc iden t  da ta  f i l e s .  On t h e  
o t h e r  hand, s t a t e s  t y p i c a l l y  c a t e g o r i z e  commercial v e h i c l e s  w i t h o u t  f i n e  
d e t a i l ,  and such c h a r a c t e r i s t i c s  as cab s t y l e ,  t r a i l e r  l eng th ,  number o f  
ax les ,  etc. ,  a re  no t  o r d i n a r i l y  found i n  p o l i c e  r e p o r t s .  The t e n t a t i v e  
p l a n  i s  t o  augment e x i s t i n g  s t a t e  f i l e  by one o r  another  k i n d  o f  
f o l l o w u p  o f  r e p o r t e d  acc idents .  E i t h e r  o f  these might  be cons idered 
" b i l e v e l "  a c t i v i t i e s ,  one be ing  a  p o l i c e  b i l e v e l  i n  which t h e  r e p o r t i n g  
o f f i c e r  completes an a d d i t i o n a l  f o rm about t h e  acc iden t ,  t h e  o t h e r  a  
l a t e r  f o l l o w u p  by m a i l  o r  te lephone s i m i l a r  t o  t h a t  p lanned f o r  t h e  
FARSIBMCS work d iscussed above. 

The cho i ce  o f  s t a t e s  f o r  such f u r t h e r  i n v e s t i g a t i o n s  w i l l  depend on 
t h e  s o r t  o f  f a c t o r s  shown i n  Tab le  7.1. The presence o f  a  s u f f i c i e n t  
number o f  t r u c k  t y p e s  of i n t e r e s t ,  t h e  completeness o f  t h e  s t a t e  
acc iden t  r e p o r t  form, t h e  p o t e n t i a l  f o r  implement ing a  b i  l e v e l  s tudy,  
t h e  s i z e  o f  t h e  TIU sample o f  l a r g e  t r u c k s  i n  t h a t  s t a t e ,  etc. ,  a r e  a l l  
impor tan t .  HSRI p r e s e n t l y  has Michigan,  Texas, and Washington p o l i c e -  
l e v e l  da ta  i n  computer ized fo rm f o r  a t  l e a s t  t h e  pas t  f i v e  years ,  and i s  
making arrangements under another  program t o  acqu i re  New York S t a t e  
data. C o l l e c t i o n  o f  a d d i t i o n a l  acc iden t  o r  exposure data  w i t h i n  t hese  
o r  o t h e r  s t a t e s ,  however, i s  no t  planned f o r  f i s c a l  y e a r  1980 program, 
and a c t u a l  s e l e c t i o n  o f  s t a t e s  f o r  such work i s  no t  made a t  t h i s  t ime.  

Ana lys i  s  Met hods 

The d i s c u s s i o n  o f  a n a l y s i s  methods presented i n  S e c t i o n  5 
emphasized t h e  need f o r  more s o p h i s t i c a t e d  a n a l y s i s  techn iques than  have 
t y p i c a l l y  been employed i n  t h e  c o m p i l a t i o n  o f  t r a f f i c  acc iden t  
s t a t  i s t i  cs. The development and s p e c i f i c a t i o n  o f  t h e  a p p r o p r i a t e  models 
and techn iques must be a  p a r t  of t h e  des ign  process. We propose t o  
develop t h e  models and a n a l y s i s  techn iques descr ibed i n  S e c t i o n  5 so as 
t o  maximize t h e  v a l i d i t y  and u t i l i t y  o f  t h e  i n f o r m a t i o n  produced by t h e  
da ta  c o l l e c t i o n  a c t i v i t i e s  desc r i bed  above. T h i s  a n a l y t i c a l  work i s  
seen as e s s e n t i a l  t o  an accu ra te  i n t e r p r e t a t i o n  o f  t h e  complex 
i n t e r a c t i o n s  o f  t h e  many exposure f a c t o r s  present .  
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Support  f rom Var ious  Agencies - 
The planned program needs t h e  coopera t i on  and suppor t  o f  many 

persons and agencies. I n  some ins tances  t h i s  may be as s imple  as a  
w i l l i n g n e s s  t o  t a l k  and d i r e c t  i n v e s t i g a t o r s  t o  t h e  r i g h t  p lace.  I n  
o t h e r  i ns tances  cons ide rab le  e f f o r t  may be requ i red .  I n  t h i s  sub- 
s e c t i o n  t h e  major  suppor t  needs w i  11 be d iscussed.  

Among t h e  f e d e r a l  agencies, t h e  p r imary  need i s  f o r  e a r l y  
a v a i l a b i l i t y  o f  da ta  and a s s i s t a n c e  i n  i n t e r p r e t i n g  i n f o m a t i  on, The 
major  e f f o r t  i n  matching BMCS f i l e s  w i t h  FARS would b e n e f i t  g r e a t l y  f rom 
p e r i o d i c  b u i l d i n g  o f  BMCS acc iden t  tapes,  something which i n  t h e  pas t  
has occur red o n l y  annua l l y .  I f  poss ib le ,  q u a r t e r l y  updates o f  these 
would be desi red.  NHTSA's FARS d a t a  shou ld  a l s o  be acqu i red  w i t h  t h e  
same f requency,  and t h e s e  a r e  c u r r e n t l y  a v a i l a b l e .  FHWA mi leage 
es t ima tes  by road t y p e  and by s t a t e  a re  no t  c u r r e n t l y  i n  p u b l i s h e d  form, 
and we would hope t o  be ab le  t o  ge t  such i n f o r m a t i o n  i n  g r e a t e r  d e t a i l  
f rom FHWA's Washington o f f i c e .  Case s t u d i e s  f rom NASS and BMCS w i l l  be 
necessary as a  p a r t  o f  t h e  acc iden t  causa t i on  ana lys i s ,  and coopera t i on  - 
o f  t hose  agencies i n  f u r n i s h i n g  such r e p o r t s  t o  t h e  p r o j e c t  i s  
necessary. 

I t  i s  i n tended  t h a t  t h i s  p r o j e c t  produce f r e q u e n t  and usab le  
r e p o r t s .  I t  i s  hoped t h a t  each o f  t h e a g e n c i e s  l i s t e d a b o v e w i l l  
cons ide r  such r e p o r t s  impor tan t .  Perhaps t h e  promise o f  t h i s  w i l l  a i d  
coopera t i  on. 

The heavy dependence on i n f o r m a t i o n  f rom i n d i v i d u a l  s t a t e s  w i l l  
r e q u i r e  good con tac t  w i t h  persons i n  t h e  s t a t e s  who c o n t r o l  access t o  
data.  Whi le we c u r r e n t l y  have good work ing  agreements w i t h  rega rd  t o  
acc iden t  da ta  i n  seve ra l  ma jor  s t a t e s ,  any new a d d i t i o n s  w i l l  be a ided  
by making t h e  p rope r  con tac ts .  I n  t h i s  rega rd  i t  i s  e x p e c t e d t h a t  
ass i s tance  f rom ATA ( o r  s t a t e  T ruck ing  A s s o c i a t i o n s )  and WHI would be 
h e l p f u l .  Support  o f  t h e  p r o j e c t  concep tua l l y  by such o r g a n i z a t i o n s  as 
t h e  AAMVA would be impor tan t .  





SECTION 8 

SCHEDULE 

F o r  p l a n n i n g  purposes t h e  proposed program i s  d i v i d e d  i n t o  t h r e e  
t i m e  pe r i ods .  The f i r s t  o f  t h e s e  i s  t h e  l a s t  h a l f  o f  f i s c a l  y e a r  1980, 
b e g i n n i n g  i n  December o f  1979 o r  January  o f  1980 and c o n t i n u i n g  t h r o u g h  
June, Depending on  a v a i l a b i l i t y  o f  funds,  e f f o r t s  i n  t h i s  p e r i o d  w i l l  
i n c l u d e  ( 1 )  t h e  a c q u i s i t i o n  o f  t h e  ma jo r  n a t i o n a l  d a t a  f i l e s ,  and 
p r e p a r a t i o n  o f  them f o r  use  i n  a n a l y s i s ,  ( 2 )  t h e  d e s i g n  and s t a r t u p  o f  a  
f o l l o w u p  survey  t o  augment t h e  FARS d a t a  w i t h  BMCS-l ike d e t a i l s ,  ( 3 )  
f o m u l  a t i  on o f  f i n a l  p l a n s  f o r  s t a t e - l e v e l  d a t a  a c q u i s i t i o n ,  and 
consummation o f  agreements w i t h  s e l e c t e d  s t a t e s ,  ( 4 )  a n a l y s i s  o f  
e x i s t i n g  d a t a  s e t s  and p r e p a r a t i o n  o f  a  m a j o r  p u b l i c a t i o n  o f  d e s c r i p t i v e  
s t a t i s t i c s ,  and ( 5 )  p u b l i c a t i o n  and d i s t r i b u t i o n  of s e l e c t e d  codebooks 
o f  t r u c k  a c c i d e n t  i n f o m a t i o n .  

I t  i s  p a r t i c u l a r l y  i m p o r t a n t  t o  b e g i n  t h e  FARS f o l l o w u p  work as 
soon as p o s s i b l e ,  s i n c e  we have c u r r e n t  c o n t a c t s  w i t h  most o f  t h e  s t a t e s  
wh ich  shou ld  n o t  be a l l o w e d  t o  coo l .  NHTSA c o o p e r a t i o n  w i l l  be 
necessary i n  p r o v i d i n g  access t o  t h e  FARS d a t a  f o r  case i d e n t i f i c a t i o n ,  
b u t  i t  w i l l  p r o b a b l y  be b e t t e r  f o r  a c t u a l  ar rangements w i t h  most o f  t h e  
s t a t e s  t o  be made d i r e c t l y  between t h e  U n i v e r s i t y  and t h e  s t a t e .  
O v e r a l l  i t  i s  i n t e n d e d  t h a t  t h e  BMCS/FARS d a t a  merge be accompl i shed  f o r  
a t  l e a s t  t h e  1977, 1978, and 1979 a c c i d e n t  y e a r s ,  and t h e s e  t h r e e  y e a r s  
s h o u l d  be comple ted  o v e r  a  p e r i o d  o f  abou t  two y e a r s  i n  t h e  schedu le .  

I t  i s  a l s o  i m p o r t a n t  t o  make s e l e c t i o n s  and agreements w i t h  
p a r t i c u l a r  s t a t e s  f o r  a c q u i s i t i o n  o f  f u t u r e  da ta .  The p rocess  o f  o f  
c o n t a c t i n g  seve ra l  s t a t e s  and many agenc ies  w i t h i n  each s t a t e  w i l l  be 
t ime-consumi ng, i n v o l v e  c o n s i d e r a b l e  t r a v e l ,  and w i l l  r e q u i r e  t h e  
p a r t i c i p a t i o n  o f  s e n i o r  s t a f f .  The p rocess  o f  g e t t i n g  such d a t a  f r o m  
s t a t e s  means t h a t  s t a t e  agencies w i l l  be p r o v i d i n g  much t i m e  and 
e f f o r t - - o f t e n  w i t h o u t  f u l l  compensat ion. Suppor t  f r om  a  v a r i e t y  o f  
agenc ies  w i  11 be i nd i  spensab le - - i  n c l u d i  ng FHWA r e g i o n a l  o f f i c e s ,  s t a t e  
t r u c k i  ng a s s o c i a t i o n s  (and t h e  ATA) , and perhaps i n s u r a n c e  c a r r i  e r s  and 
t h e  AAMVA. Smooth o p e r a t i o n  i n  c o l l e c t i o n  o f  s t a t e  d a t a  s h o u l d  i n v o l v e  
some q u i d  p r o  quo, and t h e  d a t a  produced w i t h i n  t h i s  program a r e  
expec ted  t o  be p u b l i s h e d  i n  a  v a r i e t y  o f  forms wh ich  may be d i r e c t l y  
u s e f u l  t o  s t a t e  o f f i c i a l s .  The re  shou ld  be a t t e n t i o n  t o  t h i s  aspec t  o f  
t h e  arrangements. 

D u r i n g  t h e  second and t h i r d  p e r i o d s  a d d i t i o n a l  n a t i o n a l  a c c i d e n t  
d a t a  w i l l  be acqu i r ed ,  and f u r t h e r  merges o f  t h e  BMCS and FARS f i l e s  
w i l l  be accompl ished.  The m a j o r  f i e l d  e f f o r t  d u r i n g  t h e  m i d d l e  p e r i o d  
w i l l  be i n  c o l l e c t i o n  o f  s t a t e  a c c i d e n t  and exposure  i n f o r m a t i o n ,  b u t  
t h e  exac t  n a t u r e  o f  t h i s  a c t i v i t y  cannot  be d e f i n e d  u n t i l  t h e  
c o o p e r a t i o n  o f  s e l e c t e d  s t a t e s  i s  assured  and f u n d i  ng 1  i m i t a t i o n s  a r e  
known. 

Tab les  8.1, 8.2, and 8.3 show r e s p e c t i v e l y  t h e  d e f i n e d  t asks .  The 
a n a l y s i s  e f f o r t  i n c l u d e s  much o f  t h e  e a r l y  p l a n n i n g  and sample des igns ,  
as we11 as t h e  development  o f  m u l t i v a r i a t e  a n a l y s i s  t echn iques  t o  be 
used i n  t h e  s t udy .  The n a t i o n a l  a c c i d e n t  d a t a  c o l l e c t i o n  and 



enhancement has been d i  scussed above, and w i  11 c o n t i n u e  th roughou t  most 
o f  t h e  program. The s t a t e - l e v e l  da ta  w i l l  p a r t l y  come f rom h i s t o r i c a l  
f i l e s  o f  acc ident  i n f o r m a t i o n  c u r r e n t l y  a v a i l a b l e  a t  H S R I ,  b u t  t h e  new 
o r  supplemental i n f o r m a t i o n  i s  expected t o  cove r  some one-year p e r i o d  
w i t h i n  each chosen s t a t e .  
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SAFETY ASPECTS OF HEAVY TRUCKS --- 

BACKGROUND 

The key  t r u c k  s a f e t y  i s s u e s  o f  concern  t o  t r u c k  manu fac tu re r s  and 
use rs  a r e :  t h e  e f f e c t  o f  we igh t ,  l e n g t h ,  and c o n f i g u r a t i o n  on s a f e t y ;  
t h e  i n c i d e n c e  o f ,  and countermeasures f o r ,  f i r e s ,  u n d e r r i d e ,  t h e  
p o t e n t i a l  b e n e f i t  o f  enhanced c o n s p i c u i t y ;  and t h e  a v a i l a b l e  space, 
c o m f o r t  and r i d e  q u a l i t y ,  and t h e i r  e f f e c t  on s a f e t y  and d r i v e r  h e a l t h .  

To unde r t ake  a  s t udy  wh ich  w i l l  de te rm ine  t h e  compa ra t i ve  a c c i d e n t  
expe r i ence  ( i n c i d e n c e  i n  r e l a t i o n  t o  t o t a l  exposure )  o f  t r u c k s  and 
s i n g l e ,  double,  and t r i p l e  t r a i l e r  comb ina t i on  v e h i c l e s .  

- 
PHASE I -- 

APPROACH 

A. - The f o l l o w i n g  q u e s t i o n s  need t o  be answered t h r o u g h  c o l l e c t i o n  and 
a n a l y s i s  o f  e x i s t i n g  d a t a  t o  meet t h e  o b j e c t i v e s  o f  t h e  s t udy :  

1, What a r e  t h e  a c c i d e n t  i n vo l vemen t  r a t e s  p e r  100 m i l  l i o n  v e h i c l e  
m i l e s ,  and 100 m i l  l i o n  ton/volurne-mi l e s  f o r  t h e  v a r i o u s  v e h i c l e  
c o n f i g u r a t i o n s ?  

2. What a r e  t h e  f a t a l i t y  and i n j u r y  r a t e s  p e r  100 m i l l i o n  v e h i c l e  
m i l e s ,  and 100 m i l l i o n  ton/vo lume-mi  l e s  f o r  t h e  v a r i o u s  v e h i c l e  
c o n f i g u r a t i o n s :  

a )  by a c c i d e n t  coun t?  
b )  by  v e h i c l e  coun t?  
c )  by occupant  coun t?  

3. What p o r t i o n  o f  t h e  p o p u l a t i o n  o f  c l a s s e s  6 ,  7 ,  and 8 does each 
c o n f i g u r a t i o n  r e p r e s e n t ?  

4. What p o r t i o n  o f  t h e  o v e r a l l  v e h i c l e  p o p u l a t i o n  ( a l l  t r u c k s  and 
automobi l e s )  does each c o n f i g u r a t i o n  r e p r e s e n t ?  

5. What a r e  t h e  a c c i d e n t  c a u s a t i o n  f a c t o r s  f o r  each v e h i c l e  
c o n f i g u r a t i o n  and a c c i d e n t  s i t u a t i o n ?  

6. What c o n c l u s i o n s  can  be drawn conce rn i ng  p o t e n t i a l  l y  e f f e c t i v e  
countermeasures? 

B. A r e p o r t i n g  f o r m a t  t o  o b t a i n  d a t a  t o  suppo r t  t h e  answers s h a l l  be 
deve loped  by t h e  c o n t r a c t o r .  The d a t a  s h a l l  be r e p o r t e d  i n  a  m a t r i x  
f o r m a t  f o r  l a y  unde rs tand ing  (see  examples). The d a t a  e lements r e q u i r e d  



s h a l l  be t h o s e  c o n t a i n e d  on t h e  c o n v e n t i o n a l  BMCS a c c i d e n t  r e p o r t  f o r m  
and supplemented by t h e  f o l l o w i n g :  

I. V e h i c l e s  - GVWR Classes  6, 7 ,  and 8 ((>20,000 1  bs.)  
a. Types o r  c o n f  i q u r a t  i ons : 

1,' COE t r a c t o r  and s i n g l e  t r a i l e r  
2. CBE t r a c t o r  and s i n g l e  t r a i l e r  
3. COE t r a c t o r  and t w i n  2 7 - f t  t r a i l e r  c o m b i n a t i o n  
4. CBE t r a c t o r  and t w i n  2 7 - f t  t r a i l e r  c o m b i n a t i o n  
5 .  COE t r a c t o r  and t r i p l e  2 7 - f t  t r a i l e r  c o m b i n a t i o n  
6. CBE t r a c t o r  and t r i p l e  2 7 - f t  t r a i l e r  c o m b i n a t i o n  
7. COE s t r a i g h t  t r u c k  
8. CBE s t r a i g h t  t r u c k  
9. COE s t r a i g h t  t r u c k  and f u l l  t r a i l e r  

10. CBE s t r a i g h t  t r u c k  and f u l l  t r a i l e r  
11. L e v e l  1 d a t a  on passenger  c a r ,  l i g h t  t r u c k ,  MPV's and 

o t h e r  v e h i c l e s  
b. Leng th  

1. T r a i  1  e r  1  eng t  h  ( s )  
2. Combi n a t i o n  o v e r a l l  l e n g t h  
3. Bumper t o  Back-of-Cab (BBC) 

c. Weight  
1. T r a c t o r  GVWR 
2. Truck GVWR 
3. Combina t ion  G C W  
4. A x l e s  - GVWR a c t u a l  
5. Cargo w e i g h t  a t  t i m e  o f  a c c i d e n t  

- t r u c k  
- 1 s t  t r a i l e r  
-2nd t r a i l e r  
- 3 r d  t r a i l e r  

d. Body Type 
1. Dry  Box (a  van box f o r  c a r r y i n g  f r e i g h t )  
2. R e f r i g e r a t e d  Box 

a. Sw ing ing  Bee f  
b,  O t h e r  Movable Cargo 

3. Tank 
a. B a f f l e d  o r  U n b a f f l e d  
b. Pe t ro leum,  M i l k ,  L i q u i d s  o f  l i k e  

D e n s i t y  and V i  s c o s i  ty 
c. Heavy L i q u i d s ,  as Ac i ds  
d. H igh  V i s c o s i t y  L i q u i d s ,  as A s p h a l t  

4. F l a t  Beds 
5. Speci  a1 , as C a t t l e  o r  Car  H a u l e r ,  e t c .  

e. L o c a t i o n  o f  5 t  h  Wheel -i nches f o r w a r d l r e a r w a r d  
o f  c e n t e r l i  ne o f  r e a r  ax le / tandem 

f. Combina t ion  o f  A x l e  Arrangements 
g. Loca l  o r  O u t - o f - S t a t e  

11. Causal F a c t o r s  
a. Highway 

1. System ( i  .e., I n t e r s t a t e ,  p r i m a r y ,  
secondary )  

2. U r b a n - r u r a l  



3. Number o f  l anes  (each d i r e c t i o n )  
4. Highway r o u t e  number 
5. Type o f  su r face  
6 ,  Dry, wet, i c y  

b. Env i  ronment 
1. V i s i b i l i t y  f a c t o r s  

a. n i g h t  
b. day 
c. f o g  
d. r a i n  
e. snow 
f. c l e a r  
g. e t c .  

2. T e r r a i n  
a. l e v e l  
b. u p h i l l  
c. d o w n h i l l  
d. curve  
e. s t r a i g h t  

c. Equipment 
1. Was t h e r e  evidence of a  v e h i c l e  equipment 

8 ,  

r e l a t e d  f a i l u r e ?  
What system? Component? 

2. Was v e h i c l e  over loaded? 
3. Was v e h i c l e  under s p e c i a l  p e r m i t ?  
4. Type o f  cargo? 
5. Was s a f e t y  equipment i n  use (chains,  

e t c .  ) ?  
6. Was v e h i c l e  c o n f i g u r a t i o n s  a  f a c t o r ?  
7. Were 1 i gh t  i ng systems f u n c t  i o n i  ng? 

E f f e c t i v e n e s s ?  
8. Was v e h i c l e  c o n s p i c u i t y  a  f a c t o r ?  

d. D r i v e r  
1. Proper  l i c e n s e  
2. Med ica l  c a r d  
3. F e l l  as leep 
4. Judgment e r r o r  
5. I n t o x i c a t e d  
6. E tc .  

e. Acc ident  
1. Type o f  c o l l i s i o n  
2. Type o f  n o n - c o l l i  s i o n  
3. Type o f  impact 

a. s t r u c k  o t h e r  v e h i c l e  
b. s t r u c k  by o t h e r  v e h i c l e  
c. s t r u c k  f i x e d  o b j e c t  (abutment, etc. )  

4. J a c k k n i f e  
a. t r a c t o r  ( t r u c k )  
b. semi t r a i l e r  
c. f u l l  t r a i l e r  

1. f i r s t  
2. second 

5. Underr ide,  O v e r r i d e  - Side, Rear 
6. F i r e  



7. Area o f  damage t o  a l l  v e h i c l e s  i n  a c c i d e n t  
f. C a r r i e r  

1. I C C  r e g u l a t e d  
a. f o r - h i r e  
b. p r i v a t e  
c. exempt 
d. owner-operator  

2. S t a t e  r e g u l a t e d  
a. f o r - h i r e  
b. p r i v a t e  
c. exempt 
d. owner-operator  

3. Type o f  t r i p  
a. o v e r - t  he-road 
b. p i ckup  and d e l i v e r y  

I n  a d d i t i o n  t o  t h e  above, t h e  t r u c k  v e r s i o n  o f  t h e  C o l l i s i o n  
Performance and I n j u r y  Report  w i l l  be rev iewed by MVMAIWHI t o  
determine i f  t h e  Repor t  c o n t a i n s  a d d i t i o n a l  da ta  elements which 
shou ld  be inc luded.  

C. - An examinat ion  o f  e x i s t i n g  d a t a l r e p o r t s  w i l l  be r e q u i r e d  by t h e  
c o n t r a c t o r .  sources c o u l d  i nclude:  c a r r i e r s ,  DOT, i nsurance 
companies, HSRI , Calspan, MVMA etc., S t a t e s  and t h e  Truck I n v e n t o r y  
and Use Survey. 

S t a t i s t i c a l  i n f o r m a t i o n  s h a l l  be compiled, u s i n g  t h e  
f o l l o w i n g  acc iden t  s e l e c t i o n  c r i t e r i a :  A f a t a l  i t y  o r  i n j u r y  
r e q u i  ri ng t rea tmen t  away from acc iden t  scene, and/or  p r o p e r t y  
damage g r e a t e r  t h a n  $2,000, and/or  o t h e r  v e h i c l e  towaway: 

1. Acc ident  p e r i o d  - a l l  a p p l i c a b l e  v e h i c l e s  
d u r i n g  1975, 1976, and 1977 

2. Acc ident  r a t e  - number/100 mi 1  l i o n  m i  l e s  
and 100 mi 11 i on/ ton /vo l  ume-mi l e s  

3. F a t a l i t y  r a t e  - number/100 m i l l i o n  m i l e s  
and 100 mi 11 i o n  ton/volume-mi l e s  

4. I n j u r y l s e v e r i  ty  r a t e s  - number/100 mi 11 i o n  
m i  1  es and 100 m i  11 i o n  ton/volume-mi 1  es 

5. Sample s i z e  

D. - A  comparison s h a l l  be made o f  a v a i l a b l e  da ta  w i t h  t h a t  o f  t h e  
expressed needs o f  t h e  sponsor. As an i n t e r i m  s tep ,  t h e  C o n t r a c t o r  
w i l l  assess and r e p o r t  whether e x i s t i n g  da ta  a re  s u f f i c i e n t  t o  
answer t h e  quest ions  w i t h  s t a t i s t i c a l  conf idence.  

E. - A  recommendation f r o m  t h e  C o n t r a c t o r  s h a l l  be i n c l u d e d  i n  t h e  f i n a l  
r e p o r t  f o r  f u r t h e r  da ta  c o l l e c t i o n  and/or  analyses based on t h e  
f i  ndi  ngs. 

The r e p o r t  s h a l l  a l s o  i n c l u d e  a summary o f  f i n d i n g s ,  conc lus ions ,  
and a  synopsis o f  t h e  study.  



APPENDIX B 

Selected Variables for  Accidents Invol vi ng 
Tractor Trai 1 ers 

in the 1976-1978 FARS Files 





FARS Da ta  f o r  1976-1978 

The f o l l o w i n g  Tab les  g i v e  t h e  d i s t r i b u t i o n  i n  p e r c e n t  f o r  s e v e r a l  
s e l e c t e d  v a r i a b l e s  o f  t h e  F a t a l  A c c i d e n t  R e p o r t i n g  System (FARS) f i l e s  
f o r  1976-1978. On ly  t h o s e  a c c i d e n t s  ( f a t a l  ) wh ich  i n v o l v e  t r a c t o r -  
t r a i l e r  combi n a t i o n s  f o r  1976, o r  t r a c t o r s  o n l y  and t r a c t o r - t  r a i l e r  
comb ina t ions  f o r  1977 and 1978, a r e  i nc l uded .  

Tab les  1 -4  a r e  d e r i v e d  f r o m  a c c i d e n t  f i l e s ,  hence t h e y  i n c l u d e  one 
case f o r  each f a t a l  a c c i d e n t  t h a t  i n v o l v e s  a t  l e a s t  one o f  t h e  v e h i c l e  
c o n f i g u r a t i o n s  d e s c r i b e d  above. 

Tab les  5 and 6  c o n t a i n  one case f o r  e v e r y  such v e h i c l e .  Thus t h e  
numbers o f  v e h i c l e s  i n  Tab les  5 and 6  a r e  g r e a t e r  t h a n  t h e  numbers o f  
a c c i d e n t s  i n  Tab les  1-4. 

Tab les  7  and 8 c o n t a i n  one case f o r  each f a t a l l y  i n j u r e d  occupant  
o f  t h e  heavy v e h i c l e  d e s c r i b e d  above. S i n c e  t h e  f a t a l i t i e s  i n  l a r g e -  
t r u c k  a c c i d e n t s  a r e  more o f t e n  t h e  occupants  o f  passenger ca r s ,  t h e  
number o f  f a t a l l y  i n j u r e d  passengers i s  much l o w e r  t h a n  t h e  number o f  
f a t a l  a c c i d e n t s  o f  Tab les  1-4.  

No te  t h a t  w h i l e  t h e  number o f  f a t a l  a c c i d e n t s  i n v o l v i n g  heavy 
v e h i c l e s  has r i s e n  f r o m  3242 i n  1976 t o  3999 i n  1978, t h e r e  a r e  
r e l a t i v e l y  sma l l  d i f f e r e n c e s  i n  t h e  p r o p o r t i o n a t e  d i  s t r i  b u t i o n s  f o r  t h e  
v a r i a b l e s  shown. 

TABLE 1 

FATAL ACCIDENTS BY TRAFFIC WAY CLASS--1976-1978 

...................................................................... 
TRAFFICWAY CLASS 1976 1977 19 78 

INTERSTATE . . . . . 
OTHER LIMITED ACCESS 
OTHER U.S. ROUTE . . 
OTHER STATE ROUTE . 
OTHER MAJOR ARTERY . 
COUNTY ROAD . . . . 
LOCAL STREET . . . . 
OTHER ROAD . . . . . 
UNKNOWN . . . . . . 
TOTAL NO. OF ACC. . 3242 3577 3999 



TABLE 2 

FATAL ACCIDENTS BY MANNER OF COLLISION--1976-1978 

.............................................. ------ - ---------------- 
MANNER OF COLLISION 1976 1977 1978 

NOT APPLICABLE . 27,7% 26.0% 26.9% 
REAR-END . . . .  14.7% 17.8% 15.5% 
HEAD-ON . . . . .  19.3% 19.6% 19.5% 
REAR-TO-REAR . . 0.1% 0.1% 0.3% 
ANGLE . . . . . .  32.6% 30.3% 30.1% 
SIDESWIPE . , . . 5.5% 6.1% 7.6% 
UNKNOWN . . . . .  0.2% 0 .I% 0 ,2% 

TOTAL NO. OF ACC. 3242 3577 3999 

TABLE 3 

FATAL ACCIDENTS BY LIGHT CONDITIONS--1976-1978 

................................................................... 
LIGHT CONDITIONS 1976 19 77 1978 ................................................................... 

DAYLIGHT . . . .  55.2% 55.7% 53 ,4% 

DARK . . . . . .  34.3% 33.6% 34.4% 
DARK BUT LIGHTED 6,5% 7.2% 7.9% 
DAWN OR DUSK . 3.9% 3.5% 4.2% 
UNKNOWN . . . . .  0.1% 0.1% 0.1% 

TOTAL NO. OF ACC. 3242 3577 3999 ................................................................... 



TABLE 4 

FATAL ACCIDENTS BY WEATHER COND ITION--1976-1978 

. . . . . . .  CLEAR 
RAIN . . . . . . .  . . . . . . .  SLEET 
SNOW . . . . . . .  
FOG ,SMOKE ,SAND ,DUST 
HEAVY OVERCAST* . . 
OTHER . . . . . . .  
UNKNOWN . . . . . .  
TOTAL NO. OF ACC. . 3242 3577 3999 

* The cod ing  d e f i n i t i o n  f o r  t h i s  i t e m  changed f r o m  "heavy o v e r c a s t "  
t o  " c l oudy "  between 1976 and 1977. 

TABLE 5 

IN IT IAL  IMPACT POINT FOR LARGE TRUCKS 
INVOLVED I N  FATAL ACCIDENTS--1976-1978 

...................................................................... 
INIT IAL IMPACT POINT 1976 1977 1978 

NON-COLLISION . . .  
1 O'CLOCK . . . . .  
2 O'CLOCK . . . . .  . . . .  3O 'CLOCK.  . . . . .  4O'CLOCK . . . . .  501CLOCK 
6 0 1 C L O C K .  . . . .  . . . . .  7O'CLOCK 
8 O'CLOCK . , . . .  
9 O ' C L O C K .  . . . .  
10 O'CLOCK . . , . 
11 O'CLOCK . . . .  
12 O'CLOCK . . . .  
TOP . . . . . . . .  
UNDERCARRIAGE . . .  
UNKNOWN . . . . . .  
TOTAL NO. OF TRUCKS 3418 3 788 4231 ...................................................................... 



TABLE 6 

EXTENT OF DEFORMATION FOR LARGE TRUCKS 
INVOLVED I N  FATAL ACCI DENTS--1976-1978 

....................................................................... 
EXTENT OF DEFORMATION 1976 19 77 1978 ....................................................................... 

NONE . . . . . . . .  7 .O% 5.5% 6.6% 
MI NOR . . . . . . .  15.7% 16.6% 15.8% 
FUNCTIONAL (MODERATE) 17.8% 18.9% 2 1  -6% 
DISABLING (SEVERE) . 56.0% 57.7% 54.5% 
UNKNOWN . . . . . .  3.2% 1.3% 1.5% 

TOTAL NO. OF TRUCKS 3418 3788 4231 ....................................................................... 

TABLE 7 

SEATING POSITION FOR FATAL OCCUPANTS OF LARGE TRUCKS--1976-1978 

........................................................................ 
SEATING POSITION 1976 1977 1978 

DRIVER . . . . . . . .  82.8% 83.9% 83.8% . . . . .  MIDDLE FRONT 1.3% 0.9% 0.4% . . . . .  RIGHT FRONT 9.3% 8 .O% 9.8% . . . . . . .  SLEEPER 2.6% 3.3% 2.6% . . .  OTHER PASSENGERS 0.8% 0.3% 1 .O% 
RIDING ON EXTERIOR . . 0.6% 1.2% 0.7% . . . . . . .  UNKNOWN 2.5% 2.4% 1.6% 

TOTAL NO. OF OCCUPANTS 831  920 971  



TABLE 8 

EJECTION FOR FATAL OCCUPANTS OF LARGE TRUCKS--1976-1978 

........................................................................ 
EJECTION 1976*  1977 1978 ........................................................................ 

NOT EJECTED . . . . . 50.4% 66.5% 64.7% 
TOTALLY EJECTED . . . 25.6% 28.0% 29 -5% 
PARTIALLY EJECTED . . 4.3% 4.3% 4.5% 
UNKNOWN . . . . . . . 19.6% 1.1% 1.3% 

TOTAL NO. OF OCCUPANTS 8 3 1  920 9 7 1 ........................................................................ 
* The cod ing  o f  t h i s  v a r i a b l e  changed a f t e r  1976 f rom a  combined 

e j e c t i o n  and e x t r i c a t i o n  count  t o  e j e c t i o n  alone. The unknown group 
i n  1977 probab ly  comes ma in l y  f rom unknown e x t r i c a t i o n s .  





APPENDIX C 

Se lec ted  V a r i a b l e s  o f  t h e  1976-1977 BMCS Acc ident  F i l e s  





The f o l l o w i n g  t a b l e s  g i v e  t h e  d i s t r i b u t i o n s  i n  p e r c e n t  f o r  s e v e r a l  
s e l e c t e d  v a r i a b l e s  o f  t h e  BMCS d a t a  f i l e s .  These t a b l e s  a r e  i n t e n d e d  t o  
be exempla ry  o f  t h e  d a t a  i n  t h e s e  f i l e s ,  and a l l o w  a  b r i e f  compar ison  o f  
d i s t r i b u t i o n s  between 1976 and 1977. 

TABLE 1 

TYPE OF CARRIER FOR 1976-1977 BMCS-REPORTED ACCIDENTS 

.................................................................... 
YEAR OF ACCIDENT 

TYPE OF CARRIER ........................................ 
1976 1 9  7 7 

PRIVATE . . . 19.5% 19.1% 
I C C  AUTHORIZED 78.2% 79.6% 
OTHER . . . . 1.8% 1.3% 

- MISSING DATA . 0.4% 0 .O% 

TOTAL NUMBER , 26,006 29,442 .................................................................... 

TABLE 2 

TYPE OF DISTRICT FOR 1976-1977 BMCS-REPORTED ACCIDENTS 

.................................................................... 
TYPE OF DISTRICT 1976 1977 

RESIDENTIAL . . . 
RURAL . . . . , . 
PRIMARILY BUSINESS 
MISSING DATA . . . 
TOTAL NUMBER . . . 26,006 29,442 .................................................................... 



TABLE 3 

WEATHER CONDITIONS FOR 1976-1977 BMCS-REPORTED ACCIDENTS 
-- - ....................................................................... 

WEATHER 1976 1977 

RAIN . . . . .  . . . .  CLEAR. 
SNOW . . . . .  
FOG/SMOG . , . 
CLOUDY/OVERCAST . . . . .  SLEET 
OTHER . . . . .  
MISSING DATA . 
TOTAL NUMBER . 26,006 29,442 ....................................................................... 

TABLE 4 

LIGHT CONDITIONS FOR 1976-1977 BMCS-REPORTED ACCIDENTS 

................................................................... 
LIGHT CONDITIONS 1976 1977 ................................................................... 

DAY . . . . . . .  59.5% 59.4% 
ARTIFICIAL LIGHTS 2.2% 3 ,0% 
DAWN . . . . . .  4.2% 4,3% 
OTHER. . . . . .  0.1% 0.1% 
DUSK . . . . . .  3.3% 3.6% 
DARK . . . . . .  29.8% 29 .I% 
MISSING DATA . . 0.8% 0.6% 

TOTAL NUMBER . . 26,006 29,442 . .................................................................. 



TABLE 5 

COLLISION TYPE FOR 1976-1977 BMCS-REPORTED ACCIDENTS 

------------------------------------------------------------------*----- 

COLLISION TYPE 1976 1977 

NON-COLLISION . . . . . . .  25.3% 25.3% 
COLLISION WITH MOVING OBJECT 60.1% 58.8% 
COLLISION WITH FIXED OBJECT 14.6% 15.9% . . . . . . . .  MISSING DATA 0 .O% 0 .O% 

TOTAL NUMBER . . . . . . . .  26,006 29,442 ........................................................................ 

TABLE 6 

OTHER OBJECT INVOLVED FOR 1976-1977 BMCS-REPORTED ACCIDENTS 

........................................................................ 
OTHER OBJECT 1976 19 7 7 ........................................................................ 

NOT APPLICABLE . 
COMMERCIAL TRUCK 
FIXED OBJECT . . 
AUTOMOBILE . . .  
PEDESTRIAN . . .  
BUS . . . . . .  
TRAIN . . . . .  . . . .  BICYCLE 
A N I M L . .  . . .  
MOTORCYCLE . . .  
OTHER . . . . .  
MISSING DATA . . 
TOTAL NUMBER , . 26,006 29,442 ........................................................................ 



TABLE 7 

NON-COLLISION TYPE FOR 1976-1977 BMCS-REPORTED ACCIDENTS 

..................................................................... 
NON-COLLISI ON TYPE 1976 1977 

RAN-OFF-ROAD . . . . . .  
JACKKNIFE . . . . . . . .  
OVERTURN , , . , . . , , 
SEPARATION OF UNITS . . .  
FIRE . . . . . . . . . .  
LOSS OR SPILLAGE OR CARGO 
CARGO SHIFT . . . . . . ,  
OTHER. . . . . . . . . .  
NOT APPLICABLE(COLLISI0N) 
MISSING DATA . . . . . .  
TOTAL NUMBER . , , . . .  26,006 29,442 . .................................................................... 

TABLE 8 

VEHICLE COMBINATION FOR 1976-1977 BMCS-REPORTED ACCIDENTS 

..................................................................... 
COMB1 NATION 19 76 1977 

. . . . .  STRAIGHT TRUCK 10.4% 9.7% 
STRAIGHT TRUCK W. TRAILER 1.5% 1.6% 
TRACTOR ONLY . . . . . .  3.3% 4.4% 
TRACTOR, TRAILER . . . .  80.2% 79.7% 
TRACTOR, TWO TRAILERS . . 2.8% 2.6% 
TRACTOR, THREE TRAILERS . 1.5% 1.4% 
OTHER, MISSING DATA . . .  0.2% 0.6% 

TOTAL NUMBER . . . . . .  26,006 29,442 



TABLE 9 

NUMBER K I L L E D  I N  TRUCK FOR 1 9 7 6 - 1 9 7 7  BMCS-REPORTED ACCIDENTS 
- ----- .................................................. ------- ---------- 

NUMBER K I L L E D  1 9 7 6  1 9 7 7  ................................................................... 

NONE . . . . . . ,  
l . . . . . . . . .  
2 . . . . . . . . .  . . . .  MORE THAN 2 

TOTAL NUMBER K I L L E D  5 2 7  6 5 7  . .................................................................. 
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1972 TIU Questionnaire, Page 1 

APPENDIX A. Facsimile of Questionnaire 

I INSTRUCTIONS 
(Please correct any error in name and address including ZIP code) 

O.M.B. No. 41-S71078; Approval Expires December 31, 1973 

In correspondence pertaining to this 
report, please include State and 
license number. 

CORM f C-200 
(9-28-7 1 1  

u.s. 
BUREAU OF OF THE CENSUS 

1972 CENSUS OF TRANSPORTAT~ON 
TRUCK INVENTORY AND USE SURVEY 

I Return the fonn in the enclosed pre- 
addressed postage-paid envelope not 
later than 15 days after receipt to:' I 

N O T I C E  - Response to th i s  inquiry i s  required by law (Title 13, 
U.S. Code). By the same law, y u r  report to the Census Bureau isconli- 
dential. It may be seen only y sworn Census employees and may be 
used only for statistical purposes. The law also provides that copies 
retained In your files are immune from legal process. 

Bureau of the Census 
ATT: Transportation Division 
Washington, D.C. 20233 

J 5 

I 

Item 1 - VEHICLE IDENTIFICATION 
Please conect any e m n  or omissions in the identification of the vehicle. 

I 

I N O T E :  Please complete this form whether or not you are s t i l l  the owner of the vehicle identified in item I. I 

Make Year Registered weight 
model or capacity State 

Item 2 - OWNERSHIP OF VEHICLE ~ e )  Itern s - VEHICLE MILES I 

License No. 

Are you st i l l  the owner (or license holder) 
or Ierseo of this vehicle? 

ANNUAL MILES 

i Yes a. What are the total miles 
this vehicle was driven ' 

did you sell, trade, 
during the past 12 months?. , . 

or otherwise dispose of i t?  . . . . . . If vehlcle war idle for the year 
"None." If l e s s  UIM 12 months, estimate 

I ' 

1 I 

b. Was this vehicle operated almost entirely 2 0 Yes - Was this vehicle usually 

in  tho State named i n  4a? leased or rented for: I2 

probable miles for a year. 
ltem 3 - ACQUISITION OF VEHICLE 
How did you acquire h i s  vehicle? 

i 0 Purchased new 

t Purchased used - specify year 
prtchared -----+ 

3 0 Leaaed from someone else 

Itom 4 - BASE OF OPERATION 

a. What was the place from which 

LIFE TIME MILES 
Miles 

b. What are the total miles 
this vohiclo has been 
driven since new? . . . , . . . . 
give your beat estimate. 

€! 
Give epeedometer (odometer) reading 
or if not indicated by rpeedometer, 

i 0 Yes 
t 0 N o  

- 

1 0 LOSS than 30 days? - GO to item 9 

2 30 days or longer? - GO to itam 7 

the vehicle was operated? I tem 6 - LEASED TO OTHERS 

PIeara contlnu* on peg* 2 

'c i ty or town 

Comty I 
I I  
! ! 

WITHOUT DRIVER 

During the past 12 months, did you us. 
this vehicle MOSTLY for leasing or 
rr.nting (without driver) to others? 

1 No - Go to item 7 on page 2 



1972 TIU Questionnaire, Page 2 

APPENDIX A-Continued 

Please continue below 

Item 7 - MAJOR USE OF  THE TRUCK OR COMBINATION 

How was the vehicle mostly used during the past 12 months? (Mark (XI one box) 

If the whicle was leased to  saneone else (withart driver) for psriods of  30 days ar more, murk (X) ONE box 
that deacribea the busineau o f  the peram or canpany to  whom you leased the vehicle the longest time. 

01 C] Own fann or ranch or other 
agricultural activity 

02 In forestry or lumbering 
on 0 In mining or quarrying 
or In construction, buildings or roads 
os In manufacturing or processing 
06 C] In wholesale and/or retail 
07 C] For-hire trans ortation - t Includes truc ing services known a s  

drayage, local, cartage, household 
goods movers, common or contract 
motor carriers, commercial motor 
carriers, leased with driver, "owner- 
operators" under lease or contract. 

06 0 For personal transportation - 
Used in place of an automobile to go 
from home to work; for outdoor 
recreation; camping; fishing; etc. 

09 0 In utilities - telephone, 
electric, gas, etc. 

I o a In services - hotel, automobile 
re air, laundry, funeral services, B a vertising, plumbing repair, etc. ..................................... 

I I 0 Other - If none of the above ap lies to the 
use you make of the vehicle, escribe the 
main use of the vehicle here. 

B 

Item 8 - PRINCIPAL PRODUCTS CARRIED 

Mark (X) WE box which lndicutes poduct usually curried by thfa vehicle. 

0 1  Farm products (fruit, grain, livestock, 
poultry, dairy products, florist and 
nursery products, etc.) 

02 [7 Mining products 
or C] Logs and other forest products 
0 4  Processed foods (dressed meat, 

beverages, tobacco, etc.) 
os [7 Textile mill products, including 

apparel and leather goods, etc. 
06 C] Building materials (lumber, millwork, 

sand, gravel, glass, concrete, etc.) 
07 0 Household goods (moving) 
os C] Furniture or hardware (not including 

household goods moving) 
a9 Paper products, including printing 

and publishing products 
lo 0 Chemicals or related products (including 

drugs, paints, fertilizers, etc.) 

1 1  0 Petroleum or petroleum products 
1 2  0 Primary metal products (ingot, 

billets, pipes, sheets, etc.) 
1 3 Fabricated metal products except 

machinery and transportation equipment 
i r Machinery except electrical 
1s Electrical machinery, equi ment, and 

supplies, including house old appliances 
16 0 Transportation equipment (motor vehicles, 

trailers, boats, motorcycles, etc.) 
1 7  0 Scrap, refuse, and garbage 
18 0 Mixed cargos 
I S  Used mainly for pelsonal transportation 

or a s  a eemice vehicle such a s  a 
6 1  traveling workshop" or i s  e uipped 
with a crane, compressor, e t c l  

to Other - Descrfbe 
-I)r 

Item 9 - PICKUP, PANEL, MULTI-STOP OR WALK-IN 
a. Does this truck have a pickup, panel, b. Does this pickup, panel, 

multi-stop or walk-in body? multi-stop or walk-in truck 

I = N O  have 4-wheel drive? 
2 0 Yes - Mark (X )  the box in front o f  illustra- 1 Yes 

tion of type und answer "b" m d  "c" 

1 Pickup truck 2nN0 

1. a ............................... 
2 a Panel truck c. Is  this pickup, panel, multi-stop 

G J  or walk-in truck equipped with a 
comper body or other special 

............................... camping equipment? 

3 0 Multi-stop or walk-in 
1 Yes 

2 No 



1972 TIU ~uestionnaire, Page 3 
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Page 3 

Item 10 - GROSS VEHICLE WEIGHT 
Mark ( X )  ONE box that fa nearest the muximum gross weight (empty weight of vehfcle plus carried load) 
at which thia truck or canbination we8 operated d d n g  the past 12 monthe. 

01 a 6,000 or less 06 (7 19,501 to 26,000 1 1  0 60,001 to 70,000 
02 0 6,001 to 10,000 07 0 26,001 to 32,000 12 0 70,001 to 80,000 
03 0 10,001 to 14,000 oe 0 32,001 to 40,000 13 0 80,001 to 100,000 
04 0 14,001 to 16,000 09 40,001 to 50,000 14 100,001 to 130,000 
01 0 16,001 to 19,500 to a 50,001 to 60,000 1 s 0 130,001 and over 

Item 11  - TYPE AND SIZE O F  BODY 
Mark (X) WE box to deacrfbe the type d body of I Mark (X) ONE box to indicate length d load space 
the truck or combfnatfon. If the power unit ie a I or capscfty. If two a more trailing units, fl) box 
tnrck-cracta, report body ?ype d the combination I f a  combined length cr capacity. 
moot frequently used wfth the power mit.  I 

I 
I 

BODY TYPE I 

Pickup, panel, multi-stop, walk-in 
02 O1 8 Platform with added devices - 

such as  feed, fertilizer, lime 
or water spreader; dumping 
device, etc. 

03 0 Other platform - includin stake, 
pain,  flatbed, l o r  bed, iepressed 
center, etc. 

04 0 Cattle rack (ho s, calves, and 
other livestoch 

05 0 Insulated non-refrigerated van 
08 Insulated refrigerated van 
07 0 Furniture van 
08 0 Open top van 
09 C] All other enclosed vans 
10 0 Beverage 
1 1  Utility (body equipped for mobile 

repalr and service, e.g., telephone 
line track, electrical utility, etc.) I 

'q 
I 
I 
I 

Length of load space (feet) 
1 
I 01 0 Under 10 
1 
I 02 0 10 and less  than 13 
I 
I 03 0 13 and less  than 16 

-I I 
04 0 16 and less  than 20 

I 
I 05 20 and less  than 28 
I 
I 06 0 28 and less than 36 

I I 07 0 36 and less  than 41 
1 
I 08 0 41 or more 
I 
I 
I 
I 
I ---------------------------------------+--------------------------------------- 

12 a Garbage or refuse collector 

1 
I 
I 

13 Winch or crane, other than wrecker I 
14 a Wrecker 
1 S 0 Pole or logging 

-cI Do not specify body size for there types. 
I 

1s C] Auto transport I I ---------------------------------------r--------------------------------------- 
20 C] Dump truck or combination : I Capacity of dump (water level without side boards) (cubic yards) 

I 
1 21 0 Under 5 24 0 10 to 11.9 27 a 18 to 19.9 

22 0 5 to 6.9 21 12 to 14.9 28 20 to 29.9 
I 23 7 to 9.9 26 15 to 17.9 29 30 or more 

---------------------------------------L--------------------------------------- 
I 

30 Tank track or combination (lor liquids)-I Liquid capacity of tank (gallons) 
I 31 O L e s s  than 1,000 35 0 4,000 to 5,999 

32 [7 1.000 to 1,999 
I 

36 0 6,000 to 7,999 
I 33 2,000 to 2,999 37 0 8,000 to 11,999 
1 34 (7 3,000 to 3,999 38 0 12,000 or more 

---------------------------------------L--------------------------------------- 
I 

40 Tank truck or combination (for dry bulk)-i Dry bulk capacity (cubic feet) 
1 
I 41 Less than 300 44 0 900 to 1,199 

42 0 300 to 599 I 45 0 1,200 to 1,499 
I 43 a 6 0 0  to 899 46 0 1,500 or more 

---------------------------------------L--------------------------------------- 
I 

50 0 Concrete mixer bt Capacity of mixer (cubic yards) 
I 
I sl = L e s s  than 6 54 0 8 to 8.9 17 11 to 11.9 
I 12 0 6  to 6.9 11 0 9 to 9.9 5 8  12 or over 
I 
I S3 0 7 to 7.9 56 0 10 to 10.9 

---------------------------------------L--------------------------------------- 
60 Other bod types - 1 

I 
(If the d o v e  descriptions do not I 
satisfactorily descnbe your vehicle, I 
please enter identifying body type I 
and size or capacity.) . I 

--I 
FORM TC.200 (D.ZO.71) Pleare continue on page 4 

A 3  



1972 T I U  Questionnaire, Page 4 
APPENDIX A-Continued 

ltem 12 - VEHICLE TYPE k+ Item i s  - CAB TYPE 

I s  this vehicle a single unit truck or i s  it Does this vehicle have a t i l t  cab? 
a truck-tractor? 

I 0 Y e s  2 0 No 
I Single unit truck 2 Truck-tractor ) ltem 16 - TYPE OF F U E L  

b l t e m  13 - AXLE ARRANGEMENT 
What type o f  fuel i s  used with this vehicle? 

Mark (X) ONE box that fllustratea the AXLE 
ARRANGEMENT of thie truck or truckiractor 1 0 Gasoline 2 Diesel  3 L P G  or other 
with the trailing w i t  most. frequently used with 
the power unit. 

lo* .......................... ----- ------ 

"& ..................................... 

..................................... 

'a- ..................................... 

s o ~  ..................................... 

'"* ..................................... 

'"a ___________________------------------ 

Item 17 - MAINTENANCE 

When MAJOR repairs were needed on th is 
vehicle, were they usually done by: 

1 0 Yourself? 

2 Q Truck dealer or factory branch? 

3 0 Own repair shop (set up specif ical ly 
for maintenance)? 

4 Independent garage? 

5 a Other? - Descn'be 

w 

) Item 18 - AREA OF OPERATION 

Where was th is vehicle MOSTLY operated? 

Mark (X) ONE box only. 

r Mostly in the local area (in o r  around the city and 
suburbs, or within a short dis tance of the farm, 
factory, mine, or place vehicle  i s  stationed). 

2 Mostly over-the-rood (beyond the local  area) but 
usually not more than 200 miles  one way to 
the most dis tant  s t o p  from the place vehicle  
is stationed. 

3 a Mostly over-the-road t r ips  that usual ly are  more 
than 200 miles  one wa to the  most dis tant  
s top  from place the v e i i c l e  i s  stationed. 

1 ) Item 19 - NUMBER OF TRUCKS, TRUCK-TRACTORS 

..................................... AND TRAILERS OPERATED FROM "BASE 

s If none of the above applies, p lease  indicate 
OF OPERATIONS" 

total  number of ax les  on: Total axles 
HOW many trucks, truck-tractors ond trailers are 

Truck or truck-tractor ....... 
Trailing unit(s). . . . . . . . . . .  

. 
you operating from the base named i n  item 4 on 
page I ?  Report total number fncfudind the vehicle 
which you described cn this questionnaire. 

Total 

31 

32 

33 

3 4 
4 

Pickups,  panels, multi- 
)Item 14 - POWERED AXLES s tops  or walk-ins 

How many driving  o owe red) axles does this 
vehicle have? Report tandem axlea aa two axlea. 

I One 3 Three 

2 TWO 4 Four or more 

.......... 
Other truckr . . . . . . . . . . . . . .  

. . . . . . . . . . . .  Truck-tractors 

Trai lers  (semi- and full trailera).  
Telephone (Area code, 
number, extension) 

Item 20 - Name of person to contact 
regarding this report 

Address (Number and street, city, State, ZIP code) 

CERTlFlCATlON - This report i s  substantially accurate and h a s  been prepared in accordance with instructions. 
Date b1t.m 21 - Signature of person preparing th i s  report 

* 

Ti t le  



1972 TIU Tape Conten ts  

APPENDIX E. Public-Use Computer Tape Contents 

To accommodate data users, a special public-use tape has been tion, for each of the 50 States and the District of Columbia. 
prepared for the Truck Inventory and Use Survey-one of the 
surveys of the 1972 Census of Transportation. The tape Detailed information contained in the public-use-tape layout i s  
contains essentially the complete detail for each truck in the described below. Industry-compatible copies of this tape may 
sample, except that a few items of information were deleted in be ordered through the Data User Services Office, Bureau of 
order not to reveal the identity or activities of an individual or the Census, Washington, D.C. 20233, Inquiries relating to the 

firm. The tape contains a record for each of approximately tape contents and use should be directed to the Transportation 

100,000 vehicles in the national sample, by State of registra- Division, Bureau of the Census. 

'These 27 areas were selected to represent relatively compact ISMSA) or more which makes possible comparisons between thesedata 
geographic concentration of manufacturing activity below the State and economic and demographic statistics available from other sources. 
levd. Each consists of one Standard Metropolitan Statistical Area 

Number 
of posi- 
tions in 
lay out 

2 

2 
1 
1 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 

3 
3 
3 
3 
1 
6 

ltem 

15. Principal products carried . . . . . . . . . . . . . . . . . . 
16. Small-truck description: 

a. Pickup, panel, multistop, or walk-in . . . . . . . 
b. 4-wheel drive . . . . . . . . . . . . . . . . . . . . . . . . 
c. Camper equipment . . . . . . . . . . . . . . . . . . . . 

17. Gross-vehicle-weight code . . . . . . . . . . . . . . . . . . 
18. Body-type code . . . . . . . . . . . . . . . . . . . . . . . . . . 
19. Body-size code . . . . . . . . . . . . . . . . . . . . . . . . . . 
20. Vehicle type (single unit or truck-tractor) . . . . . . 
21. Axle-arrangement code . . . . . . . . . . . . . . . . . . . . 
22. Number of powered axles . . . . . . . . . . . . . . . . . . 
23. Tilt cab or not . . . . . . . . . . . . . . . . . . . . . . . . . . . 
24. Fuel type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
25. Maintenance source . . . . . . . . . . . . . . . . . . . . . . . 
26. Area-of-operations code . . . . . . . . . . . . . . . . . . . 
27. Fleet size ( a t  same base): 

a. Number of pickups . . . . . . . . . . . . . . . . . . . . 
b. Number of others . . . . . . . . . . . . . . . . . . . . . 
c. Number of truck-tractors . . . . . . . . . . . . . . . 
d. Number of trailers . . . . . . . . . . . . . . . . . . . . 

28. Vehicle size class . . . . . . . . . . . . . . . . . . . . . . . . . 
29. Expansion factor (to universe level) . . . . . . . . . . 

ltem 

1. State of registration . . . . . . . . . . . . . . . . . . . . . . . 
2. Census serial number (not license number of truck) 
3. Make-of-vehicle code . . . . . . . . . . . . . . . . . . . . . . 
4. Year model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5. Registered weight . . . . . . . . . . . . . . . . . . . . . . . . 
6. Ownership (owned or leased) . . . . . . . . . . . . . . . 
7. Sold (if sold prior to survey): 

a. Month . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
b. Year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8. Acquisition (new or used) . . . . . . . . . . . . . . . . . . 
9. Year purchased if  used : . . . . . . . . . . . . . . . . . . . 

10. Base of operations: 
a. State operated . . . . . . . . . . . . . . . . . . . . . . . 
b. Production area' . . . . . . . . . . . . . . . . . . . . . 
c. Intrastate . . . . . . . . . . . . . . . . . . . . . . . . . . . 

11. Miles (thousands): 
a. Annual . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
b. Lifetime . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

12. Leased or not . . . . . . . . . . . . . . . . . . . . . . . . . . . 
13. Time leased if  leased . . . . . . . . . . . . . . . . . . . . . . 
14. Major use.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Number 
of posi- 
tions in 
lay out 

2 
4 
1 
2 
6 
1 

2 
2 
1 

2 

2 
2 
1 

3 
3 
1 
1 
2 
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