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T h i s  program of acc iden t  research  was sponsored by t h e  Acci- 

dent Inves t i ga t i on  Divis ion of t h e  Research I n s t i t u t e ,  Natioil;: 

Highway Safe ty  Transpor ta t ion ,  Washington, D . C . ,  and conducted 

by the  Highway Safety  Research I n s t i t u t e  of the  Univers i ty  ~f 

l? ichigan.  T h i s  f i n a l  r epo r t  d i scusses  and summarizes t h e  r e s u l t s  

of t h i s  f i r s t  year research  e f f o r t ,  a  Tri-Level Accident Inves t i -  

gat  ion S t u d y ,  under Contract  No. DOT-HS-031-1-135, f o r  the ye:, iod 

of June 1 ,  1971 t o  June 30, 1972, Chief of the  Accident Tnvesti- 

g a t  ion Division was V. J .  Espos i to ,  and Contract  Technical  3lar,;agc;', 

J .  h1. Keryeski .  

Volume I  con ta ins  t h e  design of t he  program, methodology 

employed, a  d i scuss ion  of Level I11 acc iden t  d a t a ,  an ana lyc l s  

and d i scuss ion  of f i n d i n g s ,  a s  wel l  a s  a d e t a i l e d  d i scuss ion  of 

t o p i c a l  a r e a s  r e s u l t i n g  from t h i s  f i r s t  year of t r i - l e v e l  a c t  i v i ~ y .  

Volume 11 con ta in s  t he  ca se  summaries of 71 Level 111 mul t id i s -  

c i p l i n a r y  team case  s t u d i e s  completed t h e  f i r s t  year of t he  pro- 

gram. Completed case  s t u d i e s  were submitted t o  NHTSA throughout 

t he  course  of t he  program, a s  wel l  a s  per iod ic  r e p o r t s .  

The program is based on the  concept t h a t  var ious  l e v e l s  of 

acc iden t  d a t a ,  and r e l a t e d  d r ive r -veh i c l e  d a t a ,  a long w i t h  i n -  

depth m u l t i d i s c i p l i n a r y  acc iden t  i nves t i ga t i on  team f ind ings  w i t h -  

i n  a  f i x e d  geographic base,  can complement each o the r  s o  a s  t.o: 

, Determine causa t ion  of acc iden t s  and i n j u r i e s ,  
i d e n t i f y  func t iona l  problems of t he  highway t r ans -  
po r t a t i on  system, and t h e  need f o r  countermeasures,  

, Ind i ca t e  app rop r i a t e  countermeasure methods. 

. Assess e f f e c t i v e n e s s  of new s a f e t y  f e a t u r e s .  

. Evaluate t he  performance of Vehicle and Highway 
Safe ty  Standards .  

. Es tab l i sh  t r ends  through monitoring and eva lua t -  
ing the  highway t r a n s p o r t a t i o n  system over t ime, 
causea by  induced countermeasures and un in t en t iona l  
modi f ica t ions  t o  the  system. 



The Tr i -Leve l  Acc ident  I n v e s t i g a t i o n  Study program was i n i -  

t i a t e d  a t  the Highway S a f e t y  Research I n s t i t u t e  w i t h i n  an  e s t a b -  

l i s h e d  o r g a n i z a t i o n a l  s t r u c t u r e ,  w i t h  e x i s t i n g  and c o n t i n u i n g  

a c t i v i t i e s  i n v o l v i n g  f i e l d  a c c i d e n t  i n v e s t i g a t i o n s ,  a c c i d e n t  d a t a  

f i l e  b u i l d i n g  and d a t a  a n a l y s e s .  Of p a r t i c u l a r  r e l e v e n c e  t o  t h i s  

program was a  r e c e r t l y  comple ted  NHTSA sponso red  s t u d y  of d r i v e r  

e x p o s u r e ,  a c c i d e n t  d a t a  f i l e  b u i l d i n g  t o  i n c l u d 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  i n v e s t i g a t i m s  from teams around t h e  c o u n t r y ,  a l s o  spon-  

s o r e d  by the NHTSA, and a  program of a c c i d e n t  i n v e s t i g a t i o n s  go ing  

back t e n  y e a r s  i n v o l v i n g  new c a r  tow-away a c c i d e n t  v e h i c l e s  and 

s u p p o r t e d  by the A M 4 .  These  s e r v e  a s  a  v a l u a b l e  a d j u n c t  i n  s u p p o r t  

of t h e  t r i - l e v e l  c o i ~ c e p t .  

Leve l  I11 a c c i d e n t  i n v e s t i g a t i o n s  t h rough  a  m u l t i d i s c i p l i n a r y  

team were c h a r a c t e r i z e d  w i t h  a l m o s t  c o m p l e t e l y  on-scene i n v e s t i -  

g a t i o n s .  These were made p o s s i b l e  by the c o o p e r a t i o n  of  a r e a  

p o l i c e  j u r i s d i c t i o n s ,  and an e f f e c t i v e  f i e l d  communicat ions  sys t em 

employing two-way mobi le  r a d i o  i n  c o n j u n c t i o n  w i t h  t h e  U n i v e r s i t y  

of Michigan Departmznt of S e c u r i t y .  A well e s t a b l i s h e d  r a p p o r t  

w i t h  p o l i c e  o r g a n i z a t i o n s  e x i s t e d  th rough  p r e v i o u s  a c c i d e n t  i n v e s -  

t i g a t i o n  e f f o r t s ,  w h i c h  p e r m i t t e d  t h e  q u i c k  and  e f f e c t i v e  implemen- 

t a t i o n  o f  the a c c i d e n t  a l e r t i n g  sys t em f o r  t h i s  program. A c c i d e n t s  

have been used  f o r  c a s e  s t u d i e s  t h roughou t  a r a t h e r  b road  and u n i -  

form g e o g r a p h i c  cove rage  of  Washtenaw County,  Michigan.  

A n a l y s i s  of a l l  l e v e l s  of a c c i d e n t  d a t a ,  a s  well a s  r e l a t e d  

d r i v e r  and v e h i c l e  s t a t i s t i c a l  i n f o r m a t i o n ,  is accompl i shed  w i t h  

t h e  U n i v e r s i t y  of Xich igan  Computat ion C e n t e r .  These d a t a  a r e  

a v a i l a b l e  o n - l i n e .  i n  a  time s h a r i n g  mode, f o r  immediate  a c c e s s  

t h rough  v a r i o u s  t e r m i n a l  f a c i l i t i e s ,  w h i c h  i n c l u d e  p o r t a b l e  t e l e -  

t y p e  t e r m i n a l s  a v a i l a b l e  i n d i v i d u a l l y  t o  HSRI s t a f f .  A v a r i e t y  

o f  p roven  and demons t r a t ed  computer  s o f t w a r e i n  s t a n d a r d i z e d  fo rma t  

p e r m i t s  v a r i e d  and 1 2 x t e n s i v e  a n a l y t i c a l  e v a l u a t i o n  of  d a t a .  

W h i l e  t h e  e x t e n t  o f  t h e  m u l t i - l e v e l  d a t a  a v a i l a b l e  t h i s  y e a r  

was l i m i t e d  due t o  t h e  r e l a t i v e l y  few Leve l  I11 c a s e s  on f i l e ,  and  t h e  

d i s c o n t i n u i t y  of time p e r i o d s  i n  coded m a t e r i a l  o f  v a r i o u s  a c c i d e n t  



investigation e f f o r t s ,  a n a l y s i s  e f f o r t s  d i d  p r o v i d e  some s i g n i f i c a n t  

f i n d i n g s .  The  t r i - l e v e l  concep t  i n  a c c i d e n t  d a t a  of s e v e r a l  l e v e l s  of 

d e t a i l  i h i c h  complement and s u p p o r t  one a n o t h e r ,  was found t o  be va lua -  

b l e  and e f f e c t i v e .  Leve l  I11 d a t a  p rov ided  f o r  i d e n t i f i c a t i o n  of 

problems,  w i t h  e x t e n s i v e  d e t a i l  a s  t o  e x a c t l y  "what happened". Leve l  

I d a t a  provided  t h e  f r equency  of o c c u r r e n c e ,  o r  s t a t i s t i c a l  c h a r -  

a c t e r i s t i c s ,  i n  terms of "how o f t e n  it happened". Leve l  I1 

In fo rma t ion  is  comprised of a  c o n s i s t e n t  and r e l a t i v e l y  e x h a u s t i v e  

s e t  of d e t a i l e d  d a t a  r e l a t i n g  t o  new c a r  a c c i d e n t s  i n  Washtenaw 

C'ounty. I n  i t s  p r e s e n t  form,  Level  I1 Washtenaw County d a t a  pro-  

v i d e s  an e f f e c t i v e  assessment  of v e h i c l e  new s a f e t y  f e a t u r e s .  A 5  

I t i i s  f i l e  i s  expanded from y e a r  t o  y e a r ,  i t  w i l l  a l s o  s e r v e  t o  

!,leasure the r e l a t i v e  c r a s h w o r t h i n e s s  and per formance  of new s a f e t y  

improvements i n  each model y e a r  v e h i c l e  from p r e v i o u s  model y e a r s .  

These d a t a  (Leve l  I I ) ,  however, do no t  have t h e  n e c e s s a r y  c o n s i s t e n t  

o v e r l a p p i n g  t ime c h a r a c t e r i s t i c s  a t  t h i s  t ime ,  s o  a s  t o  p r o v i d e  

l o r  a  d e t a i l e d  model y e a r  a n a l y s i s . *  Data f i l e  b u i l d i n g  f o r  t h e  

for thcoming y e a r  w i l l  p r o v i d e  f o r  t h e  neces sa ry  t ime  c o n s i s t e n c y  

i l l  t h e s e  d a t a .  

An examina t ion  of t h e s e  d a t a  h a s  re-emphasized t h a t  e j e c t i o n  

remains  t h e  most s i g n i f i c a n t  mechanism f o r  s e r i o u s  i n j u r y  i n  a c c i -  

d e n t s .  Another f i n d i n g  i s  t h a t  w i n d s h i e l d  bond s e p a r a t i o n  a p p a a r s  

t o  be an e f f e c t i v e  g r o s s  i n d i c a t o r  of a c c i d e n t  and i n j u r y  s e v e r i t y ,  

p e r h a p s  ana logous  t o  t h a t  of an a c c e l e r o m e t e r ,  

An e v a l u a t i o n  of t h e  Abbrevia ted  I n j u r y  S c a l e  (AIS) a s  i t  

r e l a t e s  t o  t h e  c u r r e n t  p o l i c e  code f o r  c l a s s i f y i n g  i n j u r y ,  w a s  

compared w i t h  a  p r e v i o u s  a n a l y s i s .  A wide v a r i a n c e  s t i l l  e x i s t s  

i n  t h e  i n t e r p r e t a t i o n  of t h e  p o l i c e  code,  p a r t i c u l a r l y  i n  lesser 

i n j u r y  c l a s s i f i c a t i o n s .  I t  is recommended t h a t  t h e  a t t e m p t  a t  

c o r r e l a t i n g  t h e  two i n  t h e  C o l l i s i o n  Performance and I n j u r y  Report  

v e h i c l e  r e p o r t i n g  form be abandoned, and t h a t  a l l  r e f e r e n c e s  t o  a  

p o l i c e  i n j u r y  code be  e l i m i n a t e d ,  

* An example of model y e a r  a n a l y s i s  might be t h e  performance 
of d i f f e r e n t  energy  a b s o r b i n g  s t e e r i n g  column d e s i g n s  r e l a -  
t i v e  t o  v a r i o u s  v e h i c l e  t y p e s  and y e a r s .  



The S ta te  of Michigan's worst t r a f f i c  accident* prompted an 

examination of the problem,of the wrong-way driver  on a  divided 

highway. Such accidents occur (on the average) about once per 

hundred miles of i n t e r s t a t e  highway per year nationwide and a re  

continuing t o  be a s ign i f i can t  problem in highway s a f e t y ,  Gen- 

e r a l l y ,  the accidents involve two vehicles ,  and f a t a l  accidents 

average 1 . 4  deaths per accident ,  which makes them more severe than the 

the average f a t a l  c o l l i s i o n .  A common fea ture  of many of these 

accidents is the entrance onto a  divided highway via an e x i t  ramp, 

indicating t h a t  the motoring public may perform i n  a  way not i n -  

tended by designers.  Alcohol is frequently involved i n  such wrong 

way entrances.  I t  is recommended tha t  highway designers and t r a f f i c  

engineers give ful.1 consideration t o  the impaired or otherwise 

non-alert dr iver  ( w i t h  h i s  great  potent ia l  for  doing harm t o  others  

and h i s  ubiquitous nature) i n  t h e i r  choice of entrance ramp geo- 

metry and signing. 

O f  the 85 Level I11 in-depth accidents invest igated,  four 

involved des t ruc t ive  f i r e s ,  Two of these cases brought out poten- 

t i a l  problems not r e l a t ed  t o  the more common f u e l  system crash 

damage gasoline f i r e s .  

A motor home f i r e  indicated some c h a r a c t e r i s t i c s  of t h a t  

type of vehicle  which suggest tha t  the  flammability standards 

should be reviewed for  recrea t ional  vehicles .  The separat ion of 

the engine and passenger compartments is marginal w i t h  respect t o  

a  f i r e  bar r ie r  , ar,d motor home i n t e r i o r s  have an abundance of f lam- 

mable mater ial .  Rapid egress from a burning vehicle  can be com- 

p l ica ted  by the f a c t  t h a t  the engine compartment is between the 

dr iver  and the door, The current prac t ice  of detuning the engine 
igni t ion  system t o  reduce undesirable emissions increases the l ike -  

lihood for  engines t o  backfire ,  c rea t ing  addi t ional  potent ia l  for  
f i r e .  

* A t  Grand Blanc, Michigan on J u l y  17, 1971; case study AA-100 
(SPL) . 



An e l e c t r i c a l  f i r e  which brought  d e a t h  t o  a  d r i v e r  prompted 

a s e r i e s  of t e s t s  t o  s i m u l a t e  t h e  f i r e  i n  an i d e n t i c a l  t e s t  v e n i -  

c l e .  W i t h  t h e  tendency  toward more complex e l e c t r i c a l  sys t ems  i n  

nexe r  model v e h i c l e s ,  i t  i s  recommended t h a t  more a t t e n t i o n  he 

g i v e n  t o  t h i s  mode o f  v e h i c l e  f a i l u r e  and i t s  p o t e n t i a l  f o r  i n j u r y .  

Fiising and c i r c u i t  p r o t e c t i o n  d e s i g n  must i n c l u d e  c o n s i d e r a t  ion 

of  c o n d u c t o r s  most s u s c e p t a b l e  t o  c r a s h  damage and subsequen t  

l i i a e  . 

V e h i c u l a r  s u i c i d e  was e s t a b l i s h e d  a s  t h e  most p r o b a b l e  c a u s e  

of two c r a s h e s  i n v e s t i g a t e d  by t h e  HSRI Leve l  I 1 1  team. While 

t h e s e  by t h e m s e l v e s ,  a s  w e l l  a s  t h e  very  l i m i t e d  mass s t a t i s t i c a l  

d a t a  i n  t h i s  a r e a ,  do no t  s e r v e  t o  measure  t h e  f u l l  s cope  of t h e  

s u i c i d a l  d r i v e r  problem,  i t  d o e s  prompt one t o  c o n s i d e r  c a r e f u l l y  

c a u s a t i o n  of t h e  v a s t  segment of  " s i n g l e  v e h i c l e ;  run  o f f  road-  

a a v ;  s t r i k e  f i x e d  o b j e c t f '  a c c i d e n t s  r e s u l t i n g  i n  d e a t h  o r  s e r i ~ r l s  

i n j u r y .  Involvement i n  such a c c i d e n t s  by t h e  Leve l  111 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  team t h i s  y e a r  h a s  added much i n s i g h t  s o  neces- 

s a r y  i n  d i sce rn l -ng  when an a c c i d e n t  is  a  p o t e n t i a l  v e h i c l e  s u i c i d e .  

T h i r t e e n  Level  I11 m u l t i d i s c i p l i n a r y  i n v e s t i g a t i o n s  i n v o l v e d  

t r u c k s ,  w i t h  r e l a t i v e l y  h i g h e r  i n j u r y  s e v e r i t i e s  t h a n  f o r  t h e  

a v e r a g e  of  non- t ruck  a c c i d e n t s .  Head-on c o l l i s i o n s  w i t h  t r u c k s  

( 3 )  accoun ted  f o r  f a t a l  i n j u r i e s  t o  p a s s e n g e r  c a r  o c c u p a n t s ,  but  

minor o r  no i n j u r i e s  t o  t h e  t r u c k  d r i v e l * s .  I n  t h e  m a j o r i t y  o.t 

t h e s e  t r u c k  invo lvemen t s ,  t h e  a c c i d e n t  might  have been a v e r t e d  o r  

r educed  i n  s e v e r i t y  had t h e  h a n d l i n g  of t h e  t r u c k  been more r e spon-  

s i v e  t o  t h e  c r a s h  c o n d i t i o n s  a s  t h e y  deve loped  f o r  each  p a r t i c u l a r  

a c c i d e n t  s e t t i n g .  A s  commercial  v e h i c l e s ,  t r u c k s  a p p e a r  t o  h a v e  

an  e n d l e s s  a r r a y  of v a r y i n g  d e s i g n s ,  equipment  f e a t u r e s ,  components ,  

s ~ i b s y s t e m s  and combina t ion  c h a r a c t e r i s t i c s .  W h i l e  t h e r e  have been 

v a r i o u s  e f f o r t s  t o  model p a s s e n g e r  c a r  dynamic r e s p o n s e  and t ~ a n d l i ~ ~ g ,  

l i t t l e  h a s  been accompl i shed  t o  u n d e r s t a n d  and " q u a n t i z e "  s i m i l a r  

p a r a m e t e r s  i n  t r u c k s .  

I t  i s  recommended t h a t  t r u c k  a c c i d e n t  i n v e s t i g a t i o n s  be con- 

d u c t e d  i n  p a r a l l e l  w i t h  r e s e a r c h  and  t e s t i n g  t o  d e t e r m i n e  t h e  



dynamic response of t rucks  i n  the  regime of l i m i t  performance 

w i t h  the  aim of moking t rucks  more compatible w i t h  t he  perfor-  

mance c h a r a c t e r i s t i c s  of t he  general  veh ic le  population,  

In one truck accident  i n  which the  veh ic le  s t ruck  a  con- 
s t r u c t i o n  zone b a r r i e r ,  t h e  d r ive r  t o l d  po l ice  t h a t  he was 

fa t igued and had "gone t o  s leepf1 .  A witness (a second t ruck 

d r ive r )  t o l d  t he  i aves t iga to r s  t h a t  the  d r ive r  had not gone t o  
s l eep ,  but was rnotianing t o  h im t o  s t o p  fo r  co f f ee  when he s t ruck 
the  b a r r i e r .  T h i s  suggested t h a t  "going t o  s l eepv  was an accep- 
t a b l e  reason f o r  such a  c rash ,  whereas not looking where he was 

going was not .  Further ana lys i s  i n t o  t h i s  premise i n  Level I 

data revealed t h a t  t ruck d r i v e r s  a r e  involved i n  "going t o  s leepM 
acc iden ts  s i g n i f i c a n t l y  more o f t e n  than a r e  passenger ca r  d r i v e r s ,  

b u t  a r e  c i t e d  fo r  t h i s  v i o l a t i o n  s i g n i f i c a n t l y  l e s s  o f t en .  T h i s  

is  d i s tu rb ing  consider ing t h e  l e t h a l  p o t e n t i a l  of l a r g e  t rucks  

i n  acc iden ts ,  

The t r i - l e v e l  concept of incorporat ing var ious  l e v e l s  of 
d e t a i l  i n  accident  da t a ,  w i t h  a  broad program of f i e l d  accident  

i nves t iga t ions  wi thin  a  f i xed  geographic a r e a ,  was found t o  be 

an e f f e c t i v e  app.roach toward iden t i fy ing  problem a reas  i n  h i g h -  

way s a f e t y ,  including assess ing  the  e f f ec t iveness  of veh ic l e  

s a f e t y  performance a s  wel l  a s  eva lua t ing  s tandards  and new s a f e t y  

f e a t u r e s .  While t h 5  program has been a  year i n  dura t ion ,  a  yea r ' s  

da ta  was not a v a i l a b l e  fo r  a n a l y s i s .  T h i s  d id  l i m i t  t he  p o t e n t i a l  

f o r  f u r t h e r  a n a l y s i s ,  The s o l u t i o n  is inherent  i n  t h e  cont inuat ion 
of t h e  program f o r  t he  coming year.  A s  data  f i l e s  become more con- 
s i s t e n t  w i t h  i d e n t i c a l  time per iods ,  v a l i d  comparative data  w i l l  b e ,  

ava i l ab l e  and t h s  opportunity of d i scern ing  t rends  i n  accident  da ta  

w i l l  be g r e a t e r .  



.O I n t r o d u c t i o n  

The w r i t i n g  and assembly  of  a  f i n a l  r e p o r t  r e q u i r e s  one 

t o  r ev i ew a c t i v i t i e s  and  e v e n t s  based  on t h e  e x p e r i e n c e  of  

c o n d u c t i n g  v a r i o u s  l e v e l s  of  a c c i d e n t  i n v e s t i g a t i o n s  o v e r  t h e  

p a s t  y e a r .  I n  t h e  e x t e n s i v e  and  broad  s t u d y  of  t r a f f i c  s a f e t y  

conduc ted  by Ar thu r  D .  L i t t l e  I n c .  i n  1966*, knowledge of t r a f f i c  

s a f e t y  was c a t e g o r i z e d  a s  e x i s t i n g  i n  three g r o u p i n g s ,  T h e s e  

were summary s t a t i s t i c s ,  i s o l a t e d  o b s e r v a t i o n s ,  and  c a r e f u l  

r e s e a r c h .  A l l  of  t h e s e  a r e a s  were a  p a r t  of  t h i s  f i r s t  yea r  

of  T r i -Leve l  Acc iden t  I n v e s t i g a t i o n  S tudy  a t  t h e  Highway S a f e t y  

Research  I n s t i t u t e  (HSRI). Summary s t a t i s t i c s  a r e  r e f l e c t e d  i n  

t h e  c o n t i n u o u s  b u i l d i n g  of  a n  a c c i d e n t  f i l e  f o r  Washtenaw County ,  

Michigan ,  t h e  geograph ic  b a s e  a r e a  f o r  t h e  t r i - l e v e l  s t u d y .  T h i s  

was f u r t h e r  augmented by t h e  d a t a  f i l e  b u i l d i n g  o f  CPIR d a t a  c a s e s ,  

b o t h  fi*om w i t h i n  HSRI, a s  well a s  from 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  

i n v e s t i g a t i o n  teams th roughou t  t h e  coun ty .  I s o l a t e d  o b s e r v a t i o n s  

were p r o v i d e d  i n  most a l l  L e v e l  I11 m u l t i - d i s c i p l i n a r y  in -depth  

i n v e s t i g a t i o n s  i n  one  form o r  a n o t h e r ,  some i n  g l a r i n g  r e a l - l i f e  

d e t a i l .  C a r e f u l  r e s e a r c h  was invo lved  i n  many in-depth  a c c i d e n t  

c a s e  s t u d i e s  a s  well a s  w i t h i n  t h e  d a t a  a n a l y s i s  e f f o r t s  of  t h e  

t o t a l  s t u d y ,  Thus,  i t  c o u l d  be s a i d  t h a t  t h i s  f i r s t  y e a r  o f  t h e  

s t u d y  d i d  p r o v i d e  a n  e x c e l l e n t  v e h i c l e  f o r  o b s e r v i n g  and p a r t i c i -  

p a t i n g  i n  a  v a r i e t y  of  a r e a s  c o n c e r n i ~ g  highway s a f e t y .  

I n  r e f l e c t i n g  upon t h i s  f i r s t  y e a r ,  some comments a r e  f e l t  

a p p r o p r i a t e  i n  terms of  i m p r e s s i o n s  and  f r u s t r a t i o n s .  F i r s t ,  is 

t h e  i n t e n s i t y  of  v i o l e n c e  e v i d e n t  i n  t h e  immediate a f t e r m a t h  o f  

a n  a c c i d e n t .  T h i s  h a s  had a  marked e f f e c t  on a l l  program f i e l d  

p e r s o n n e l ,  p a r t i c u l a r l y  t h o s e  whose involvement  i n  f i e l d  a c c i d e n t  

i n v e s t i g a t i v e  e f f o r t s  began w i t h  t h i s  program. T h e  accompanying 

h o r r o r  and s e n s e  o f  h e l p l e s s n e s s  p r o v i d e d  v i v i d  f i r s t  hand exam- 

p l e s  of f a i l u r e s  i n  t r a n s p o r t a t i o n ,  The a c c e p t a n c e  of  t h e s e  i s o l a t e d  

* Ar thur  D .  L i t t l e  I n c . ,  The S t a t e  of  t h e  A r t  of  T r a f f i c  S a f e t y .  



b u t  catastrophic events by soc ie ty  is perhaps the  most dishearten- 

i n g  par t  of the accident process. One almost always comes away 

w i t h  the f ee l ing  of general apathy on thepart  of the  motoring publ ic ,  

When one considers the sophis t ica t ion  of current  advanced 

technology, for  exa'nple the monumental success of manned space ex- 

p lora t ion ,  the present " s t a t e  of the  a r t "  i n  highway sa fe ty  seems 

by comparison qu i t e  pr imit ive.  T h i s  discrepancy indica tes  the  

neglect of t h i s  nat ional  heal th  problem and suggests the po ten t i a l  

of technological inuovation i n  analysing the  problem and e f fec t ing  

so lu t ions .  

Ob,j ec t ives 

Accident research a c t i v i t i e s  a re  an in teg ra l  pa r t  of the NHTSA 

mission, which is " to  perform research and develop sa fe ty  programs 

and standards i n  an e f f o r t  t o  reduce the t o l l  of deaths,  i n j u r i e s ,  

and property dam~~ge from t r a f f i c  crashes." F ie ld  accident s t u d i e s ,  

i n  varying degrees of scope and d e t a i l  coupled w i t h  analyses of 

accident data over a  f ixed geographic base, c o n s t i t u t e  what is 

ca l l ed  the t r i - l e v e l  concept. I t  incorporates the co l l ec t ion  of 

accident data a t  a l l  repor t ing  l e v e l s ,  ranging from pol ice reported 

data t o  in-depth, de ta i l ed  Mult idiscipl inary Accident Invest igat ion 

team case s tud ies ,  so  a s  t o  achieve a  unique and thorough accident 

data  base fo r  the geographic a rea .  T h i s  area is Washtenaw County, 

Michigan. The es t ab l i sh ing  of such a  data base makes possible  

va l id  s t a t i s t i c a l  analyses between report ing l e v e l s ,  a s  well a s  

w i t h i n  each repor t ing  l eve l .  The objec t ives  of these analyses 

include: 

1. Iden t i f i ca t ion  of problems r e l a t e d  t o  Human, Vehicle 
and Environment w i t h i n  Pre-crash, Crash, and Post-crash 
phases across  the highway accident spectrum. 

2 .  Indication of countermeasure methods and programs t o  
el iminate ,  reduce or cont ro l  i d e n t i f i a b l e  problems. 

3 ,  Determining accident and injury causation as  well a s  
the effecxiveness of new sa fe ty  f ea tu res .  



4 .  E v a l u a t i o n  of  f e d e r a l  Motor V e h i c l e  and  T r a f f i c  S a f e t y  
Program S t a n d a r d s .  

5 ,  E a r l y  d e t e c t i o n  of  d e s i g n  and f u n c t i o n a l  problems of  
v e h i c l e  and  highway, 

6 .  E s t a b l i s h i n g  a  method f o r  m o n i t o r i n g  and e v a l u a t i o n  
changes  i n  t h e  highway t r a n s p o r t a t i o n  sys t em o v e r  time, 
c a u s e d  by induced coun te rmeasu res  or by u n i n t e n t i o n a l  
m o d i f i c a t i o n  t o  t h e  sys t em.  

The r e s u l t s  of  t h i s  f i r s t  y e a r ' s  a n a l y s e s  a r e  i n c l u d e d  i n  

C n i s  f i n a l  r e p o r t ,  

k?at i o n a l e  

The t r i - l e v e l  a c c i d e n t  s t u d y  i s  s t r u c t u r e d  on t h e  p remise  t h a t  

a 1 1  l e v e l s  of d a t a ,  both i n d e p e n d e n t l y  and combined, p r o v i d e  a  v a l -  

u a b l e  r e s o u r c e  which p e r m i t s  g r e a t e r  i n s i g h t  i n t o  t h e  n a t i o n a l  

h e a l t h  problem of highway i n j u r y  and p r o p e r t y  l o s s .  Leve l  I d a t a  

is  b a s i c a l l y  po:ice r e p o r t e d  a c c i d e n t  i n f o r m a t i o n ,  enhanced  upon 

r e v i e %  w i t h  a d d i t i o n a l  v a r i a b l e s .  These d a t a  a r e  i n c l u s i v e  o f  a l l  

p o l i c e  r e p o r t e d  a c c i d e n t  i n f o r m a t i o n  f o r  t h e  g e o g r a p h i c  a r e a .  In-, 

n e r e n t  i n  t h e s e  d a t a  a r e  a c c u r a t e  i n d i c a t i o n s  of  a r e a  d r i v i n g  ex- 

p o s u r e ,  v e h i c l e  t y p e  mix,  a c c i d e n t  d e n s i t i e s  and a c c i d e n t  t y p e  

c h a r a c t e r i s t i c s .  Leve l  11* a c c i d e n t  d a t a  i n c l u d e  a l l  a c c i d e n t s  

h i t h i n  t h e  g e o g r a p h i c  a r e a  i n v o l v i n g  c u r r e n t  d o m e s t i c  model v e h i c l e s  

towed from t h e  a c c i d e n t  s c e n e ,  r e g a r d l e s s  of i n j u r y .  These a r e  

a i s o  termed c l i n i c a l  c a s e  i n v e s t i g a t i o n s  and a r e  conduc ted  by spe -  

c i a l i s t  p r o f e s s i o n a l s .  They s e r v e  t o  e s t a b l i s h  norms f o r  c r a s h -  

w o r t h i n e s s  and i n j u r y  p r o d u c t i o n  mechanisms of c u r r e n t  model v e h i -  

c l e s ,  a s s e s s  t h e  e f f e c t i v e n e s s  of  most r e c e n t  v e h i c l e  s t a n d a r d s  and 

i d e t i t i f y  newly s u r f a c i n g  p o t e n t i a l  p roblems.  Leve l  I11  d a t a  r e s u l t s  

irom i n - d e p t h ,  d e t a i l e d  a c c i d e n t  c a s e  s t u d i e s  conducted  by a  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 s e a r c h  team. While c o m p a r a t i v e l y  fewer  i n  

number, and w i t h  l e s s  s t a t i s t i c a l  s i g n i f i c a n c e ,  Leve l  I 1 1  c a s e  s t u d i e s  

p r o v i d e  g l n e a t e r  i n s i g h t  i n t o  a c c i d e n t  and  i n j u r y  c a u s a t i o n ,  a s  w e l l  a s  

* The terms Level  I ,  11, and I11 a r e  no t  p r e c i s e .  What we have 
termed Level  I 1  i n  t h i s  r e p o r t  i s  s i m i l a r  t o  t h e  C o r n e l l  Aero- 
n a u t i c a l  L a b o r a t o r i e s  L e v e l  III-A. 
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a  much f i n e r  assessment of v e h i c l e  and highway S tandards ,  Each 

may be considered a s  a  smal l  r e s ea r ch  s t udy  w i t h i n  i t s e l f ,  and 

s e rve  t o  r e v e a l  p o t e n t i a l  problems w i t h i n  t h e  broader mat r ix  of 

f a c t o r s  f o r  highway s a f e t y  r e s ea r ch .*  

Together ,  t he se  t h r e e  d i f f e r e n t  a r e a s  of a cc iden t  da ta  pro- 

v ide  a  va luab le  resource  f o r  a n a l y s i s .  Problems revea led  i n  i n -  

depth ca se  s t u d i e s  (Level  111) can be measured f o r  s t a t i s t i c a l  

r e p r e s e n t a t i v e n e s s  i n  ba s i c  a cc iden t  da ta  (Level  I ) ,  S i m i l a r l y ,  

t r e n d s  i d e n t i f i e d  i n  Level I  da t a  may be explored i n  g r e a t e r  

d e t a i l  through s p e c i f i c  a cc iden t  c a s e s  i n  Level I11 inves t  iga- 

t i o n s .  Crash ,  i n j u r y ,  and new model v e h i c l e  performance da ta  i n  

Level I 1  i n v e s t i g a t i o n s  both broaden t h e  d e t a i l e d  da t a  base s o  

a s  t o  confirm or  v a l i d a t e  f i n d i n g s ,  a s  we l l  a s  p e r m i t  t h e  i d e n -  

t i t y  of t r e n d s  w i t h i n  Level I 1  da t a  a l one .  T h i s  t r i - l e v e l  approach 

thus  makes p o s s i b l e  v a l i d  s t a t i s t i c a l  ana ly se s  between t h e  

va r i ous  acc iden t  da ta  l e v e l s .  I t  a l s o  s e r v e s  t o  con t inuous ly  ex- 

pose p ro f e s s  i;nals i n  v a r i ous  d i s c i p l i n e s  r e l a t e d  t o  highway 

s a f e t y  t o  r e a l - l i f e  t r a f f i c  c r a s h e s ,  which a r e  t h e  problem i n  

highway s a f e t y .  

Des i n n  

Level I  f i l e  bu i l d ing  is based on sy s t ema t i c  c o l l e c t i o n  of 

p o l i c e  a cc iden t  r e p o r t s  w i th in  Washtenaw County, Michigan. I t s  

make up is a  c r o s s  s e c t i o n  of urban,  r u r a l ,  i n d u s t r i a l  and educa- 

t i ona l  a c t i v i t i e s .  One f e a t u r e  of s i g n i f i c a n c e  is t h e  d i sp ropor -  

t i o n a t e  number of young d r i v e r s ,  T h i s  stems from t h e  predominance 

of higher educa t i ona l  i n s t i t u t i o n s  i n  t h e  county.  These a r e  T h e  

Univers i ty  of Michigan, Ann Arbor; Eas te rn  Michigan Un ive r s i t y ,  

Y p s i l a n t i ;  Cleary  Col lege ,  Y p s i l a n t i ;  Washtenaw County Community 

Col lege ,  Washtenaw County; a s  we l l  a s  t h e  r e s ea r ch  and advanced 

l e a r n i n g  i n s t i t u t i o n s  a s s o c i a t e d  w i t h  a  major u n i v e r s i t y ,  Washtenaw 

County has an average of 60 t o  7 5  f a t a l  a c c i d e n t s  per y e a r ,  3 ,000  

* DOT NHTSA p u b l i c a t i o n ,  Program Matr ix  f o r  Highway S a f e t y  
Research,  December 1970, J ,  C ,  F e l l  and S.  N .  Lee. 



i n j u r y  a c c i d e n t s  p e r  y e a r ,  and 4 , 5 0 0  p r o p e r t y  a c c i d e n t s  p e r  y e a r .  

Level  I  a c c i d e n t  d a t a  i n c l u d e s  a l l  p o l i c e  r e p o r t e d  a c c i d e n t  

d a t a  g e n e r a t e d  w i t h i n  the c o u n t y . *  Upon c o l l e c t i o n ,  t h i s  d a t a  is  

ana lyzed  and augmented by i n t e r p r e t a t i o n ,  p r o v i d i n g  a d d i t i o n a l  

v a r i a b l e s  not  i n  o ~ i g i n a l  P o l i c e  Accident  R e p o r t s .  Here, chrono- 

l o g i c a l  coverage h a s  been p rov ided  s i n c e  1968, wi th  o v e r  23 ,000  

c a s e s  on f i l e ,  w i t h  s ach  a c c i d e n t  c a s e  having  a  ha rd  copy a c c i d e n t  

r e p o r t  back-up. Conipu t e r  d a t a  f i l e s  a r e  upda ted  q u a r t e r l y ,  p r o v i d i n g  

f o r  con t inuous  u n i n t e r r u p t e d  d a t a  c o l l e c t i o n .  T h i s  p o r t i o n  of t he  

t r i - l e v e l  program is  s u p p o r t e d  by a  g i f t  t o  t h e  U n i v e r s i t y  of Michigan 

from t h e  Automobile M a n u f a c t u r e r s  A s s o c i a t i o n .  

I n  a d d i t i o n  t o  t h e  Washtenaw County Accident  F i l e ,  a r e  v a r i o u s  

r e l a t e d  d a t a  f i l e s  which a r e  u s e f u l  a d j u n c t s  t o  b a s i c  Leve l  I  d a t a .  

These i n c l u d e  a  sample o f  D r i v e r  Records ,  an  expanded F a t a l i t y  F i l e ,  

Alcohol S a i e t y  Act ion  Program F i l e s ,  Exposure Survey F i l e ,  and an 

Emergency Medical  S e r v i c e  Ambulance Reoord F i l e .  These d a t a  pa r -  

a l l e l  t h e  Washtenaw County Accident  F i l e  and a r e  u sed  i n  a n a l y s i s .  

Level  I 1  d a t a  i s  b e s t  c l a s s e d  a s  i n t e r m e d i a t e  d a t a ,  more d e t a i l e d  

o r  more s p e c i a l i z e d  t h a n  Level  I ,  bu t  less complete  t h a n  t h e  f u l l  

MDAI r e p o r t s .  The Level  I 1  c a s e s  a t  HSRI i n c l u d e  more d a t a  and 

d e t a i l  t h a n  is p rov ided  i n  most o t h e r  a c c i d e n t  d a t a  which is c l a s s e d  

a s  Level  11. Accident  c a s e  c r i t e r i a  h e r e  limits c a s e  s t u d i e s  t o  

c u r r e n t  domes t i c  model v e h i c l e s  towed from t h e  a c c i d e n t  s c e n e ,  w i th  

minor o r  no i n j u r y ,  a s  well a s  t h o s e  wi th  moderate  t o  s e v e r e  i n j u r y .  

I n  each c a s e ,  a  compJ.eted C o l l i s i o n  Performance I n j u r y  Report  i s  
p rov ided  a long  w i t h  v e h i c l e  and s i t e  photography .  For t h e  moderate  

t o  s e v e r e  i n j u r y  c a s e s * * ,  d e t a i l e d  i n j u r y  and i n j u r y  c a u s a t i o n  d a t a  

i s  i n c l u d e d ,  a s  w e l l  a s  an a c c i d e n t  s c h e m a t i c .  In g e n e r a l ,  t h e s e  

l a t t e r  c a s e s  c o n t a i n  g r e a t e r  v e h i c l e  a c c i d e n t  damage and occupant  

i n j u r y  s e v e r i t y ,  and a r e  viewed more a s  " f a i l u r e "  t y p e  a c c i d e n t s  

* These of c o u r s e  al-e " r e p o r t e d "  a c c i d e n t s ,  i . e .  t h o s e  i n v e s t i g a t e d  
by p o l i c e  under  t h e  ru le  r e q u i r i n g  r e p o r t i n g  of  a l l  i n j u r y  a c c i -  
d e n t s  and t h o s e  i n v o l v i n g  p r o p e r t y  damage g r e a t e r  t h a n  $200. 

* *  C l i n i c a l  Care I n v e s t i g a t i o n s ,  under  D r .  Donald F. Huelke .  



~ i t h i n  t h e  spec t rum of Level  I1 r e p o r t s .  Remaining Leve l  I1 c a s e s ,  

o r  t h o s e  where on ly  minor ,  o r  no i n j u r i e s  o c c u r ,  a r e  c o n s i d e r e d  

more a s  t h e  "success"  c a t e g o r y  of t h e  a c c i d e n t  g roup .*  S e l e c t e d  

c a s e  s t u d i e s ,  based upon v a r i o u s  a r e a s  of p a r t i c u l a r  i n t e r e s t  ( such  

a s  sub-components,  f u l l  s i z e  v s .  s m a l l  s i z e ,  v e h i c l e  head-on c o l l i -  

s i o n s ,  e t c . )  a r e  o r a l l y  p r e s e n t e d  a t  two month i n t e r v a l s .  Each c a s e  

s t u d y ,  of which t h e r e  was a  t o t a l  of 430 c a s e s  f o r  t h i s  p a s t  y e a r ,  

i s  coded,  keypunched and p e r i o d i c a l l y  " b u i l t "  i n t o  t h e  H S R I  CPIR- 

Long Form F i l e .  T h i s  f i l e  a c t u a l l y  c o n s i s t s  of 3 s e p a r a t e ,  b u t  

i n t e r r e l a t e d  s u b - f i l e s .  They a r e :  

1. Vehicle  F i l e  - a  s i n g l e  and complete  r e c o r d  is  
b u i l t  f o r  each c a s e  v e h i c l e  i n  an a c c i d e n t  c a s e  
s t u d y .  

2 .  Occupznt F i l e  - s i m i l a r l y ,  a  s i n g l e  and complete  
r e c o r d  i s  b u i l t  f o r  each c a s e  v e h i c l e  occupant  
i n  an a c c i d e n t  c a s e  s t u d y .  

3 .  I n j u r y  F i l e  - a  s i n g l e  and complete  r e c o r d  of  
each i n d i v i d u a l  i n j u r e d  i n  an  a c c i d e n t  c a s e  s t u d y .  

Leve i  I11 c a s e  s t u d i e s  i n v o l v e  t h e  i n - d e p t h ,  m u l t i d i s c i p l i f i a r y  

approach  t o  a c c i d e n t  i n v e s t i g a t i o n s .  Here ,  a l l  n i n e  e l e m e n t s  o i  

t h e  m a t r i x  f o r  highway s a f e t y  r e s e a r c h * *  a r e  a d d r e s s e d  by s p e c i a l i s t  

d i s c i p l i n e s  s o  a s  t o  t ho rough ly  r e c o n s t r u c t  a c c i d e n t s ,  b r i n g i n g  t o  

b e a r  a l l  t h e  r e l e v a n t  f a c t o r s  which i n f l u e n c e  both t h e  cause  and 

e f f e c t s  of t h e  a c c i d e n t .  T h i s  approach  has  been w e l l  e s t a b l i s h e d  

by NHTSA through  t n e  v a r i o u s  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  teams which 

c u r r e n t l y  e x i s t  a c r o s s  t h e  c o u n t r y .  Of p a r t i c u l a r  i n t e r e s t  i s  t h e  

a lmos t  comple t e ly  on-scene approach 0 9 0 %  o f  a c c i d e n t  ca se  s t u d i e s !  

of t h e  H S R l  team. T h i s  p e r m i t s  a  more thorough and a c c u r a t e  c o l l e c -  

t i o n  of v e h i c l e ,  human, and r o a d s i d e  ev idence  s o  n e c e s s a r y  i n  recon-  

s t r u c t i n g  t h e  a c c i d e n t  e v e n t .  I t  h a s  been made p o s s i b l e  th rough  a 

sys tem of communication and a l e r t i n g  i n  c o o p e r a t i o n  w i t h  r e g i o n a l  

p o l i c e  j u r i s d i c t i o n s .  A t o t a l  of 85 Leve l  111 c a s e  s t u d i e s  were 
completed d u r i n g  t h e  p a s t  y e a r .  

* Washteriaw County Level  I1 Program under  Mr. Ralph Darby. 

* *  DOT NHTSA p u b l i c a t i o n ,  Program Mat r ix  f o r  Highway S a f e t y  
Resea rch ,  December 1970,  by J . C .  F e l l  and S . N .  Lee. 



These i n c l u d e  two s p e c i a l  c a s e  s t u d i e s  where e x t e n s i v e  i n v e s t i -  

g a t i v e  and t e s t i n g  e f f o r t s  were r e q u i r e d ,  i n  a d d i t i o n  t o  the more 

c o n v e n t i o n a l  c o l l e c t i o n  of  a c c i d e n t  c a s e  d a t a .  An a v e r a g e  i n j u r y  

s e v e r i t y *  of  approxi ina te ly  AIS code 2 . 5  f u r t h e r  c h a r a c t e r i z e s  Leve l  

111 c a s e s  f o r  t h e  p a s t  y e a r .  Whi l e ,  t h i s  i n  i t s e l f  is  a  form of 

"b i a s " ,  i t  s h o u l d  be s t r e s s e d  t h a t  c a s e  a c c e p t a n c e  c r i t e r i a  f o r  

Level  I11 c a s e  s t c d i e s  by NHTSA a l s o  i n c l u d e s  a  b i a s ,  Tha t  is ,  

t h e  r e l a t i v e l y  fewer number of Leve l  I11 c a s e  s t u d i e s  compared t o  

Level  I 1  and I p r o v i d e s  an  a c c i d e n t  p o p u l a t i o n  of l i m i t e d  v a l u e  

f o r  s t a t i s t i c a l  a n a l y s i s .  Because of t h i s ,  a  c a s e  s e l e c t i o n  g u i d e  

w a s  e s t a b l i s h e d  which i s  p e r h a p s  b e s t  termed a s  a  "one-of-a-kind" 

c r i t e r i a .  Wherever p o s s i b l e ,  new c a s e  s t u d i e s  a r e  s e l e c t e d  when 

t h e  c h a r a c t e r i s t i c s  of t h e  a c c i d e n t  a r e  s u f f i c i e n t l y  d i f f e r e n t  from 

a  p r e v i o u s l y  completed a c c i d e n t  c a s e  s t u d y  and which p r e s e n t  new 

and p e r h a p s  un ique  c h a r a c t e r i s t i c s  no t  found i n  p r e v i o u s  c a s e s ,  

T h i s  approach  p e r m i t s  a s  broad  a  cove rage  a s  p o s s i b l e  i n  terms 

o f  a c c i d e n t  t y p e ,  w h i l e  s t i l l  conforming t o  c a s e  s e l e c t i o n  c r i t e r i a  

a s  s e t  f o r t h  b y  NHTSA. 

I n  a d d i t i o n  t o  t h e  three d a t a  l e v e l s  and  coun ty  a c c i d e n t  f i l e s  

d e s c r i b e d  above ,  t h e r e  a r e  numerous o t h e r  d a t a  f i l e s  a v a i l a b l e  t o  

t h e  t r i - l e v e l  s t u d y .  In  g e n e r a l ,  these f i l e s  s e r v e  t o  augment a  

p a r t i c u l a r  a n a l y s i s  t a s k  s o  a s  t o  c o n f i r m  o r  s u p p o r t ,  a s  well a s  

compare, f i n d i n g s  g e n e r a t e d  from t h e  Washtenaw County Acc iden t  

and CPIR Long Form f i l e s .  These d a t a  f i l e s  i n c l u d e :  

N a t i o n a l  Acc ident  Summary F i l e  
D r i v e r  Record F i l e  
Bureau of  Motor C a r r i e r  S a f e t y  Accident  F i l e  
Exposure F i l e  
Alcohol  S a f e t y  Ac t ion  Program F i l e s  
Michigan F a t a l  F i l e  
Texas  S t a t e  F i l e  
Ohio,  Pennsy lvan ia  and I n d i a n a  Turnp ike  F i l e s  
O t h e r s  : Denver ,  S e a t t l e ,  Miami, Vermont 

* T h i s  a v e r a g e  i s  computed by summing t h e  h i g h e s t  AIS S e v e r i t y  
i n  each  Leve l  I11 c a s e  and d i v i d i n g  by t h e  t o t a l  number of 
c a s e s .  



Oraaniza  t i on  

The b a s i c  i n g r e d i e n t s  of the  t r i - l e v e l  s t u d y  a r e  f i e l d  i n v q s t i -  

g a t i o n s ,  d a t a  f i l e  b u i l d i n g  and d a t a  a n a l y s e s .  The l a t t e r  two ac -  

t i v i t i e s  a r e  a  b a s i c  and v i t a l  c o n t i n u i n g  p a r t  o f  HSRI, whose 

e s t a b l i s h e d  o r g a n i z a t i o n  and e x p e r t i s e  were brought  i n t o  t h e  t 1 8 i -  

l e v e l  s t u d y .  Also ,  both Level  I and Level  I 1  f i e l d  i n v e s t i g a t i o n s  

a r e  an e s t a b l i s h e d *  and c o n t i n u i n g  a c t i v i t y  w i t h i n  HSRI, w i t h  their 

e x i s t i n g  o r g a n i z a t i o n  a n d  e x p e r t i s e .  

The en la rgement  of f i e l d  a c c i d e n t  i n v e s t i g a t i o n  c a p a b i l i  t l e y  

was a  d i r e c t  r e s u l t  of t h e  t r i - l e v e l  a c c i d e n t  s t u d y  program. Here, 

a p a r t i c u l a r  f i e l d  a c c i d e n t  team was assembled and equipped ~ v i t h  

p r o v i s i o n s  made f o r  a l e r t i n g  t o  a c c i d e n t s  f o r  i n -dep th ,  on-scene 

i n v e s t i g a t i o n s .  Team f i e l d  v e h i c l e s *  * were r e c e i v e d  f o r  program 

use  i n  mid-September 1971. These v e h i c l e s  were equipped wi th  two- 

way mobi le  communications equipment on a f requency  used by t h e  

U n i v e r s i t y  of Michigan Department of S e c u r i t y .  T h i s  o f f i c e  has  

24-hour,  ~ 0 1 i t  i nuous  d i s p a t c h i n g  f o r  U n i v e r s i t y  s e c u r i t y  and admin- 

i s t r a t i v e  a c t i v i t i e s ,  and p r o v i d e s  a  capab le  a c c i d e n t  a l e r t i n g  

sys tem.  S ince  t h e  U n i v e r s i t y  o f  Michigan is  t h e  dominant i n s t i t u -  

t i o n  i n  t h e  C i t y  of Ann Arbor ,  a s  well a s  Washtenaw County, Michigan,  

t h e  U n i v e r s i t y ' s  S e c u r i t y  O f f i c e  h a s  d i r e c t ,  open t e l ephone  communl- 

c a t i o n  l i n e s  w i t h  both t h e  Ann Arbor P o l i c e  Department and t h e  

Washtenaw County S h e r i f f ' s  Department.  To f u r t h e r  compliment t h i s  

network,  an a d d i t i o n a l  s i n g l e  t e l ephone  channe l  f o r  a l l  incorning 

a c c i d e n t  " a l e r t "  c a l l s  was a l s o  i n s t a l l e d .  T h i s  " red  phone" terinin- 

a t e s  a t  two l o c a t i o n s  w i t h i n  HSRI (team "ready room" and i n d i v i d u a l  

team member o f f i c e s )  a s  w e l l  w i t h  an e x t e n s i o n  on t h e  desk  of t h e  

d i s p a t c h e r ,  and base  r a d i o  o p e r a t o r ,  w i t h i n  t h e  U n i v e r s i t y ' s  s e c u r i t y  

o f f i c e .  T h i s  t e l e p h o n e  channe l  i s  used o n l y  f o r  incoming c a l l s  from 

c i t y  and county p o l i c e  h e a d q u a r t e r s ,  a s  w e l l  a s  from a r e a  s t a t ?  p o l i c e  

p o s t s .  During d a y l i g h t  h o u r s ,  t h e  phone i s  answered by  Level  i I I  

team p e r s o n n e l  a t  HSRI. During n i g h t  h o u r s ,  c a l l s  a r e  t a k e n  by t h e  

* Level I and I1 a c c i d e n t  r e s e a r c h  a c t i v i t i e s  a r e  sponsored  
by t h e  AMA.  

* * TWO Dodge "Maxiwagon" vans  s p e c i a l l y  equipped  f o r  f i e l d  
a c c i d e n t  work. 



Univers i ty  of Michigan s e c u r i t y  d i s p a t c h e r  w i t h  a cc iden t  i n f o r -  

mation passed o n t o  Level I11 team personne l ,  whose names r o t a t e  on 

a " c a l l  l ist".  

I n  a d d i t i o n  t o  t h i s  p o l i c e  a l e r t i n g  communications network, 

a  base monitor r a d i c  i s  s i t u a t e d  w i t h i n  the  HSRI "ready room". 

T h i s  is  an 8-channel swept monitor  r e c e i v e r  f o r  cont inuous  monitor- 

i n g  of a r e a  p o l i c e  t r an smi s s ions .  Switched o u t p u t s  from t h i s  mon- 

i t o r  r a d i o  a r e  provided w i t h i n  t h e  "ready room" and i n d i v i d u a l  team 

personnel  o f f i c e s .  Current  po l i cy  w i th in  t h e  c i t y  of Ann Arbor 

Po l ice  Department i s  t o  a l e r t  t h e  HSRI Level I11 team t o  a l l  i n j u r y  

a c c i d e n t s  w i t h i n  t h e  c i t y .  A degree  of in fo rmat ion  s c r een ing  (ped- 

e s t r i a n ,  m o t o r c y c l ~ ,  t r u c k ,  l a t e  model passenger  c a r ,  type  of a c c i -  

d e n t ,  g r o s s  s e v e r i t y  of i n j u r y )  i s  a l s o  provided i n  t h e s e  communica- 

t i o n s .  P o l i c e  coopezation w i t h  t h e  o v e r a l l  t r i - l e v e l  program has  

been e x c e l l e n t .  T h i s  is  not  n e c e s s a r i l y  t h e  r e s u l t  of c u r r e n t  Level 

111 a c t i v i t i e s  on ly ,  b u t  from conducting on-scene i n v e s t i g a t i o n s  

i n  t h e  a r ea  (Level. I I  c l i n i c a l  case  s t u d i e s )  f o r  t h e  p a s t  10  y e a r s .  

Th i s  e s t a b l i s h e d  trust and acceptance  of f i e l d  i n v e s t i g a t i v e  pe rsonne l  

on-scene a t  a c c i d e r ~ t s  was merely t r a n s f e r r e d  t o  i nc lude  our  Level 

111 team and t h e  riew f a c e s  a s s o c i a t e d  w i t h  t h e  expanded f i e l d  a c t i v i t y .  

In a d d i t i o n  t o  p o l i c e  a cc iden t  a l e r t i n g  and f i e l d  c o o p e r a t i o n ,  

has  been t he  coopera t ion  provided by many and v a r i e d  l o c a l  and 

s t a t e  u n i t s  of government, where in fo rmat ion  v i t a l  t o  t h e  i n v e s t i -  

g a t i o n s  has  been ob t z ined .  Many of t he se  a r e  l i s t e d  under t h e  sec-  

t ion t i t l e d  Acknowledgements. I n  p a r t i c u l a r ,  has  been t he  S t a t e .  of 

Michigan Sec re t a ry  of S t a t e ' s  Of f i c e  i n  p rov id ing  d r i v e r  r e c o r d s  
promptly and of ter i t imes  a f t e r  cons ide r ab l e  c r o s s  checking,  and t he  

Michigan Department ~ f  Pub l i c  Heal th  Laboratory i n  p rov id ing  r e s u l t s  

of t oxo log i ca l  tes ts .  

Level I11 team s e r s o n n e l  i n c l u d e s  an automotive eng inee r ,  

p sycho log i s t ,  environmental  s p e c i a l i s t  and d a t a  a n a l y s t ,  i n  add i -  

t i o n  t o  the  p r i n c i p a l  i n v e s t i g a t o r ,  a s  f u l l  t ime s t a f f .  T h e i r  

endeavors a r e  augmented by  o t h e r s  w i t h i n  HSRI and t h e  Un ive r s i t y  of 

Michigan on a p a r t  t ime ,  o r  c o n s u l t a t i v e  b a s i s ,  a s  s p e c i a l i s t s  w i t h  



p a r t i c u l a r  competence i n  problem a r e a s  which a r e  examined i n  c a s e  

s t u d i e s .  

I n  g e n e r a l ,  a  minimum of two o f  t he  Leve l  I11 team members 

respond t o  an a c c i d e n t  a l e r t  and conduct  on-scene i n v e s t i g a t i o n s .  

T h e i r  o b j e c t i v e ,  i n  a d d i t i o n  t o  f i r s t  a s s i s t i n g  p o l i c e  and emer- 

gency medica l  p e r s o n n e l ,  i s  t o  c o l l e c t  a s  much i n f o r m a t i o n  a s  

p o s s i b l e  r e l a t i v e  t o  human, v e h i c l e  and e n v i r o n m e n t a l  f a c t o r s  a s  

q u i c k l y  and e f f i c i e n t l y  a s  p o s s i b l e ,  b e f o r e  t h e  a c c i d e n t  s cene  i s  

d i s t u r b e d .  As i n d i c a t e d  p r e v i o u s l y ,  ove r  90% of c a s e s  completed 

t h i s  p a s t  y e a r  were on-scene,  w i t h  t h e  a c c i d e n t  s c e n e  r ea sonab ly  

u n d i s t u r b e d .  Accident  fo l low-up  depends mos t ly  upon t h e  l e v e l  

and d e t a i l  of a c c i d e n t  i n f o r m a t i o n  o b t a i n e d  on-scene.  An indepen-  

d e n t ,  and s e p a r a t e  examina t ion  of t h e  v e h i c l e  i s  accompl i shed  i n  

a l l  c a s e  s t u d i e s  u n d e r t a k e n .  I n  many i n s t a n c e s ,  both human and 

env i ronmen ta l  f a c t o r s  d a t a  a r e  o b t a i n e d  comple t e ly  on-scene by 

s t a y i n g  h i t h  t h e  a c c i d e n t  s c e n e  u n t i l  a l l  p o s s i b l e  r e l e v a n t  d a t a  

i s  o b t a i n e d .  The s i g n i f i c a n c e  of on-scene i n v e s t i g a t i o n s  cannot  

be over-emphasized i n  r e l a t i o n  t o  t h e  q u a l i t y  and dep th  of informa-  

t i o n  p o s s i b l e  from a  p a r t i c u l a r  a c c i d e n t  e v e n t .  Every a t t e m p t  will 

be made t o  c o n t i n u e  t h i s  h igh  p e r c e n t a g e  of a c t u a l  on-scene i n v e s t i -  

g a t i o n s  f o r  t h e  fo r thcoming  y e a r .  

Perhaps  t h e  s i n g l e  most bothersome a r e a  i n h i b i t i n g  f u r t h e r  Leve l  

I11 f i e l d  r e s e a r c h  e f f i c i e n c i e s  i s  t h e  one of p r i v i l e g e d  i n f o r m a t i o n ,  

a s  i t  r e l a t e s  t o  a c c i d e n t  d a t a  o b t a i n e d  f o r  r e s e a r c h  p u r p o s e s .  I n  

one i n s t a n c e *  a l l  members o f  t h e  Leve l  I11 f i e l d  a c c i d e n t  i n v e s t i g a -  

t i o n  team were subpoeaned,  and compel led t o  spend a  complete  a f t e r -  

noon i n  a  cour t room,  never  t o  be c a l l e d  t o  t e s t i f y .  In  numerous 

o t h e r  i n s t a n c e s ,  i n f o r m a t i o n  was d e n i e d  o r  de l ayed  f o r  many weeks, 

due t o  p o s s i b l e  l e g a l  i m p l i c a t i o n s  and c o n f l i c t  w i t h  p r o t e c t i n g  o n e ' s  

r i g h t s .  T h i s  is most p r e v a l e n t  i n  t h e  a r e a  of human f a c t o r s ,  p r i -  

m a r i l y  i n  a c c i d e n t s  w i t h  s e v e r e  o r  f a t a l  i n j u r i e s .  T h i s  problem can 

* HSRI Case Study A A d 1 5 1 ,  a  f u l l  s i z e  p a s s e n g e r  c a r  head-on 
c o l l i s i o n  w i t h  a  s p o r t s  c a r ,  f a t a l l y  i n j u r i n g  t h e  d r i v e r  of 
t h e  s p o r t s  c a r .  T h e  d r i v e r  of t h e  f u l l  s i z e  v e h i c l e  was 
i n t o x i c a t e d  and cha rged  w i t h  mans l augh te r .  



only increase a s  nore area at torneys and insurance company o f f i c i a l s  

become fami l ia r  w i t h  accident research a c t i v i t i e s  w i t h i n  HSRI. I t  

is recommended tha t  the present d r a f t  authorizat ion b i l l  on behalf 

of the NHTSA t o  nake accident data f o r  research purposes pr ivi leged 

da ta ,  be supported w i t h  vigor and without compromise. 

Each accident is s u f f i c i e n t l y  d i f f e ren t  from the l a s t  t o  re- 

quire some var ia t ion  i n  approach. However, the  following general  

guidelines and policy followed by the HSRI Level I11 Accident 

Research team a r e  offered here: 

1. A minimum of two experienced and t ra ined  accident i n -  
ves t iga to r s  respond a s  quickly as  possible  on-scene t o  
candidate accidents .  

2 .  Each inves t iga to r ' s  approach toward obtaining information 
when on-scene should tend t o  complement the  o t h e r ' s .  For 
example, when one invest igator  is involved w i t h  on-scene 
vehicle  data and photography, the other should be in te r -  
viewing d r ive r s ,  occupants, or witnesses f o r  human data 
a s  well a s  reconstruct ing the accident i n  d e t a i l  i n  con- 
j u n c t i o ~  w i t h  pol ice and witnesses.  

3 .  One invest igator  should accompany the injured t o  the  hos- 
p i t a l ,  and follow the injured through the Emergency Room 
process while obtaining injury information and human fac- 
t o r s  data vhen possible ,  When a l s o  possible ,  nearest  of 
k i n ,  r e l a t i v e s ,  f r i ends  who enter  the  hospi ta l  scene should 
a l s o  be queried fo r  information r e l a t i v e  t o  the injured.  
T h i s  is most e f f e c t i v e  i f  accomplished i n  the company of 
the pol ice o f f i c e r  responsible fo r  the case.  

4 .  The second on-scene invest igator  remains a t  the  accident 
s i t e  through clean-up and u n t i l  a f t e r  the  scene has been 
abandoned by the various emergency personnel involved, 
A review of a l l  events and evidence involved i n  the  
accident a t  t h i s  time, under a  more relaxed and contem- 
p l a t i v e  atmosphere, can provide grea ter  understanding 
of the overa l l  accident and the best approach from t h a t  
point fo r  addi t ional  d e t a i l . *  

5. Independent follow-up inves t iga t ions  f o r  more de ta i l ed  
(human, vehic le ,  and environmental) data a r e  accomplished 
as  soon a f t e r  the accident event a s  possible .  

6. A preliminary case debrief ing is accomplished w i t h  a l l  
involved individuals a t  the e a r l i e s t  possible  moment 
convenient. 

* HSRI accident vehicles  a r e  spec ia l ly  equipped f o r  completing 
case paperwork i n  the  f i e l d .  
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7 ,  The more complete and d e t a i l e d  case  d i s c ip l inary  
review are  conducted only  when a l l  bas ic  case  data 
have been acquired. 

While these  map seem to accent the  obvious, they neverthe- 
less have provided the bes t  approach for  s u c c e s s f u l l y  completing 
an accident case  study.  



4 0 Analysis  Methodology 

The t r i - l e v e l  approach t o  data  c o l l e c t i o n  c o n s i s t s  of t he  

amalgamation of four  sample s e t s  of da ta  i n t o  t h e  t h r e e  l e v e l s  

of a n a l y s i s .  Level I data  has t he  g r e a t e s t  number of cases  and 

t h e  sma l l e s t  number of v a r i a b l e s ,  b a s i c a l l y  those  recorded on 

po l i ce  acc iden t  r e p o r t s  w i t h  t he  add i t i on  of information such 

a s  map coord ina tes  f o r  computer l oca t ion  on an automated map. 

Level I1 data  c o n s i s t s  of t h e  census of a l l  l a t e  model tow-away 

acc iden t s  i n  t h e  county,  i nves t iga t ed  by two teams a s  off-scene 

v e h i c l e  and in ju ry  r e p o r t s  on the  CPIR Revision I11 Form ( w i t h  

c e r t a i n  a d d i t i o n a l  supplementary human, l oca t ion  and other  da t a  

added),  F i n a l l y ,  the  MDAI team is an on-scene acc iden t  i n v e s t i -  

ga t ion  a c t i v i t y  c o l l e c t i n g  a l l  of the  da ta  wi th in  t h e  9  c e l l  

NHTSA program matrix* and more supplementary da ta  ( see  appendices 

fo r  examples of some of these  da ta  forms) .  

There a r e  s e v e r a l  ob j ec t ives  wi th in  t he  acc iden t  i n v e s t i -  

ga t ion  a n a l y s i s  programs i n  Washtenaw County. For Level I1 

information,  acquired mainly under AMA sponsorship ,  but augmented 

by many MDAI i n v e s t i g a t i o n s ,  one o b j e c t i v e  is t o  draw infe rences  

about i n j u r i e s  r e l a t i v e  t o  veh ic l e  make and model, o r  o ther  vehi- 

c l e  c h a r a c t e r i s t i c s .  I f  t he  da t a  s e t  can be considered s t a t i s -  

t i c a l l y  r e p r e s e n t a t i v e  (of some l a r g e r  popula t ion) ,  i t  is a l s o  

poss ib l e  t o  draw infe rences  about ,  s ay ,  s e a t  b e l t  usage ( e , g , ,  by 

sex of occupant) ,  t h e  d i s t r i b u t i o n  of i n ju ry  types  by height  and 

weight of t he  occupants,  e t c .  However, two key ques t ions  a r i s e :  

1. I s  t h e  da ta  s t a t i s t i c a l l y  r e p r e s e n t a t i v e  of some 
l a rge r  population? If s o ,  what populat ion? 

2 .  I s  t he  da ta  r e l i a b l e ,  c o n s i s t e n t ,  and accura te?  

The l a t t e r  quest ion is perhaps e a s i e r  t o  answer, Data pro- 

vided by these  programs is s u b j e c t e d  t o  s e v e r a l  t e s t s  of q u a l i t y  

* DOT pub i i ca t ion ,  Program Matrix f o r  Highway Safe ty  R,esearch, 
December 1970, by J ,  C ,  F e l l  and S ,  N ,  Lee, 



con t ro l ,  ranging from discussion o'f d e t a i l s  between inves t iga to r s  

a n d  t h e i r  supervisors  t o  computer e d i t i n g  of an accident case 

1-eport a s  i t  is entered i n t o  d i g i t a l  s torage .  In most a l l  Level 

111 case s t u d i e s ,  the  MDAI team has been on-scene before the  

vehicles  were removed, w i t h  most of the  injured followed t o  the  

hospi ta l  for  immediate interviews and information a s  t o  condi t ion.  

~ l t h o u g h  t h i s  past  year ' s  a c t i v i t i e s  has involved the t r a i n i n g  

of new people i n  accident inves t iga t ion  work, and a  myriad of 

arrangements w i t h  hosp i t a l s ,  pol ice  departments, towing opera tors ,  

l icens ing  a u t h o r i t i e s ,  e t c .  t o  insure a smooth flow of da ta ,  we 

believe the general  accuracy and completeness of the  data  can be 
defended. 

For what has been c lassed  a s  "Level 11" cases ,  a  s e t  of i n -  

formation now covsrs 746 vehic les  in  machine readable form over 

a per iod of approximately two years .  T h i s  information, or data  

f i l e ,  has i ts own population c h a r a c t e r i s t i c s ,  which should be 

understood before making fu r the r  i n t e r p r e t a t i o n s ,  

F i r s t ,  there  a r e  th ree  un ive r s i ty  accident inves t iga t ion  

a c t i v i t i e s  operat ing within the  county. In the  present data  s e t ,  

the time periods covered by the  d i g i t a l l y  coded data  r e s u l t i n g  

from inves t iga t ions  by these t h r e e  teams a r e  d i f f e r e n t  but over- 

lapping fo r  approximately half of f i s c a l  year 1972. In the  next 

few months, however, i t  w i l l  be poss ib le  t o  look a t  a  completely 

overlapping one-year per iod,  T h i s  w i l l  f u r t h e r  enhance the repre- 

sen ta t  iveness of the informat ion,  

The v a l i d i t y  of the  present Level I 1  data  f i l e  depends upon 

the type of inquiry t o  which i t  is subjec ted ,  Analyses r e l a t i n g  
i n j u r y  t o  accidenc vehic le  model year a r e  inappropriate  s ince  t h e  

present data  set contains  few wnon-injurylt accidents  fo r  1969 v e h i -  

c l e s  ( t h e  input of these  accidents  did not begin u n t i l  l a t e  1970), 
and few ser ious  i c ju ry  acc idents  f o r  1972 vehic les  (because the 
injury accidents  take a  more c i r c u i t o u s  route  i n  inves t iga t ion  and 
compiling in to  the d i g i t a l  f i l e ) .  Analyses r e l a t i n g ,  fo r  example, 
s e a t  be l t , , sage  t o  sex a r e  l e s s  l i k e l y  t o  be biased,  and the  analys t  



s h o u l d  f e e l  more c o n f i d e n t  i n  t h e ,  r e s u l t s  o f  such  an a n a l y s i s .  A 

s t u d y  of t h e  t y p e  of a c c i d e n t  involvement  by manufac tu re r  would 

seem t o  be app roachab le  i n  t h i s  d a t a ,  but  one s h o u l d  s u s p e c t  b i a s e s  

r e s u l t i n g  from t h e  f a c t  t h a t  one manufac tu re r  i n t r o d u c e d  a  l i n e  of 

min i - ca r s  a  y e a r  e a r l i e r  t h a n  a n o t h e r .  The t e c h n i q u e s  of m u l t i -  

v a r i a t e  a n a l y s i s  h e l p s  t o  i d e n t i f y  t h e  e x t e n t  of such b i a s e s  and 

t h e i r  e f f e c t  when they  do e x i s t .  

Secondly ,  i f  one i n t e n d s  t o  i n f e r  a n y t h i n g  abou t  t ,he n a t i o n a l  

p o p u l a t i o n  of a c c i d e n t s  from t h i s  d a t a ,  i t  s h o u l d  be approached w i t h  

c e r t a i n  known r e s e r v a t i o n s .  S t r i c t l y  s p e a k i n g ,  t h i s  d a t a  s e t  i s  

r e p r e s e n t a t i v e  on ly  of a c c i d e n t s  i n  a  medium s i ze ,  m i d ~ e s t e r n  semi- 

r u r a l  c o u n t y ,  c o n t a i n i n g  two l a r g e  U n i v e r s i t i e s ,  s e v e r a l  o t h e r  

c o l l e g e s ,  and a  somewhat l a r g e r  t h a n  ave rage  new c a r  and young 

d r i v e r  p o p u l a t i o n .  Tha t  i s ,  i t  r e p r e s e n t s  Washtenaw County,  Michigan.  

Conve r se ly ,  one c o u l d  a r g u e  t h a t  t h i s  p a r t i c u l a r  g e o g r a p h i c  a r e a  

does  y i e l d  a broad d i s t r i b u t i o n  of d i f f e r e n t  t y p e  a c c i d e n t s  which 

occu r  on a v a r i e t y  of d i f f e r e n t  t y p e s  of roadways,  i n v o l v i n g  p e o p l e  

w i t h i n  a p o p u l a t i o n  dominated by t h e  18-25 age  g roup .  Communities 

w i t h i n  t h e  a r e a ,  however, a l s o  i n c l u d e  d r i v e r s  from a g e s  15-90 i n -  

vo lved  i n  a c c i d e n t s  a i t h i n  a  b road  r ange  of f a m i l y  income, and i n -  

c l u d e  o l d e r  v e h i c l e s .  Many s t u d i e s  w i t h  t h e s e  d a t a  a r e  concerned 

w i t h  i n j u r i e s  i n  r e c e n t  model v e h i c l e s ,  w i t h  some numer i ca l  advan- 

t a g e  of c o n c e n t r a t i n g  i n  a  r e g i o n  wi th  a  h igh  r a t i o  o f  new t o  o l d  

c a r s .  

P h i l o s o p h i c a l l y ,  t h i s  d i s c u s s i o n  may appea r  t o  s t r e s s  r e s e r v a -  

t i o n s  abou t  t h e s e  d a t a  t o  t h o s e  who a r e  mainly concerned  w i t h  making 

i n f e r e n c e s  abou t  t h e  n a t i o n a l  p o p u l a t i o n .  However, i t  is b e l i e v e d  

t h a t  i n f e r e n c e s  can be made which a r e  u s e f u l  and s i g n i f i c a n t  r e l a -  

t i v e  t o  t h e  n a t i o n a l  p o p u l a t i o n ,  a s  long  a s  these a c c i d e n t  d a t a  

c h a r a c t e r i s t i c s  a r e  u n d e r s t o o d .  For t r u e  s t a t i s t i c a l  v a l i d i t : y ,  

p e r h a p s  i t  would b e  b e t t e r  t o  draw on a  sample of t h e  whole c o u n t r y  

( p r e f e r a b l y  s t r a t i f i e d  i n  some way) and i n v e s t i g a t e  a c c i d e n t s  on 

t h e  b a s i s  of some random s e l e c t i o n .  W i t h  such an app roach ,  i~ob ,ever ,  

i t  would b e  most d i f f i c u l t  t o  m a i n t a i n  a  team of  p r o f e s s i o n a l  i n v e s -  

t i g a t o r s  w i t h  t h e  a b i l i t y  t o  g e t  on s c e n e  t o  c a n d i d a t e  a c c i d e n t s  



a long  w i t h  t h e  neces sa ry  r a p p o r t  w i t h  the  v a r i o u s  community 

a u t h o r i t i e s  t o  o b t a i n  m e d i c a l ,  p s y c h o l o g i c a l ,  and o t h e r  i n f o r -  

mat ion q u i c k l y  and a ; c u r a t e l y , n e e d e d  f o r  t h e  t y p e s  of a n a l y s i s  

p o s s i b l e  w i t h  t h i s  d a t a  s e t .  

Level  I d a t a  f o r  Washtenaw County does  s e r v e  a number of  

v a l u a b l e  pu rposes .  i t  is  p o s s i b l e  t o  measure t h e  r e p r e s e n t a t i v e -  

nes:l; of  Level  I 1  d a t a  by comparing f requency  c o u n t s  i n  t h e  two 

d i f f e r e n t  d a t a  se ts .  T h i s  can  i d e n t i f y  a c c i d e n t  c a s e s  t h a t  "got 

away",  and y e t  s t i l l  r e t a i n  and d e s c r i b e  their  c h a r a c t e r i s t i c s .  

I t  i s  a l s o  p o s s i b l e  t o  conduct  a  s e a r c h  of Leve l  I d a t a  f i l e s  t o  

de t e rmine  t h e  f requency  of  o c c u r r e n c e  of p a r t i c u l a r  t y p e s  of a c c i -  

d e n t s  i n v e s t i g a t e d  a s  Leve l  I11  c a s e  s t u d i e s .  For example,  t h e  

d e t a i l e d  in-depth c h a r a c t e r i s t i c s  of house t r a i l e r  a c c i d e n t s  may 

be ohserved  i n  an MDAI i n v e s t i g a t i o n ;  bu t  t h e  f requency  of  t h e s e  

a c c i d e n t s  i n  the coun t ry  p o p u l a t i o n  can be found more p r e c i s e l y  i n  

t h e  mass d a t a ,  o r  Leve l  I  d a t a  f i l e s .  I t  is p o s s i b l e  t o  compare 

r e p o r t i n g  p r a c t i c e s  between v a r i o u s  l e v e l s  of d a t a .  (For  example,  

t h e  comparison of p o i i c e  i n j u r y  coding  p r a c t i c e s  w i t h  e x p e r t  medi- 

c a l  o p i n i o n ,  p o l i c e  speed  r e p o r t i n g  w i t h  an e n g i n e e r i n g  a n a l y s i s ,  

e t c . )  

F i n a l l y ,  o t h e r  Leve l  I f i l e s  f o r  d i f f e r e n t  r e g i o n s  of t h e  

Uni ted  S t a t e s  p e r m i t  t h e  s t r e n g t h e n i n g ,  o r  r e j e c t i o n  of hypo theses  

about  f requency  of o c c u r r e n c e  o f  a c c i d e n t s  i n  t h e  n a t i o n a l  popula-  

t i o n .  

In t h i s  f i r s t  y e a r  of  the t r i - l e v e l  program, a  methodology f o r  

a n a l y s i s  of d a t a  w i t h i n  t h e  three l e v e l s  h a s  been e s t a b l i s h e d .  The 

incomple te  o v e r l a p p i n g  of  Leve l  I 1  d a t a  from t h e  s e v e r a l  s o u r c e s ,  

however, p r e c l u d e s  c e r t a i n  a n a l y s e s  a t  t h i s  time. As a  f u l l  y e a r  

of f u l l y  o v e r l a p p i n g  coverage  becomes a v a i l a b l e ,  these sho r t comings  

w i l l  be removed. We have n e v e r t h e l e s s ,  i n c l u d e d  here t h e  r e s u l t s  

of  o u r  a n a l y s i s  of t h e s e  d a t a ,  w i t h  q u a l i f i c a t i o n ,  and b e l i e v e  t h e y  

a r e  u s e f u l  toward u n d e r s t a n d i n g  more of  t h e  c h a r a c t e r i s t i c s  of i n -  

j u r i e s  and a c c i d e n t s .  



5 ,,eve1 I11 Data 

T h i s  s e c t i o n  p r o v i d e s  some d e s c r i p t i v e  s t a t i s t i c a l  c h a r a c -  

i r - i 3 i s t i c s  I o r  t h e  Leve l  I I1  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  c a s e s  t h l s  

s t  y ens  x,cilich i:-lclude 85 s e p a r a t e  a c c i d e n t s  u r i t h  107 v e h i c l e s ,  

n ! id  180 o c c u p a n t s .  In  a d d i t i o n ,  p e r t i n e n t  demographic  c h a r a c t e r -  

I:ILCS of t h e  county  a r e  p r e s e n t e d  h e r e .  F o l l o ~ i n g  t h e s e  d e s c r i p -  

. ; v c  s t a t i s t i c s ,  a summary o f  t h e  many a c c i d e n t ,  human, v e h i c l e ,  

.i : i l ~ ; v i r o ~ ~ r n e n t a l  f a r t o r s  r e l a y e d  t o  t h e s e  a c c i d e n t s  is  a l s o  give!? 

. i t  o m  These ccri a l s o  be usec; a s  a form of  i ndex  t o  t l ie 

summa!-les ii? Volume 11 of  t h i s  i i n a l  r e p o r t .  Case numbers a r e  

a j j e n  a t  t h e  l e i t  page e d g e ,  s o  t h e  r e a d e r  c a n  i d e n t i f y  p r o p e r t i e s  

; t h e  c a s e  by i n s p e c t i o n  of  t h e  columns t o  t h e  r i g h t .  F i n a l . l ~ ~ ,  a 

- . . i ~ a m n r y  of t h e  m a t r i x  c e l l  f a c t o r s  r e p o r t e d  i n  t h e s e  c a s e s  i s  

, fcl?ovred by a summary of  t h e  r e f e r e n c e s  t o  s t a n d a r d s  b o t h  

ts case  number and summarized by c e l l .  

I t  s h ~ ! i ! c i  be emphasized a g a i n  t h a t  t h e  Leve l  I11 m u l t i d i s -  

c l p l i n a r y  team ac r . i den t  c a s e  s e l e c t i o n  i s  no t  random. G e n e r a l l y ,  

rnoltt: sevcre  a c c i d e n t s  were i n v e s t i g a t e d ,  and a  b road  r ange  of  

a :  r l d e l - ;  L t y p e s   as a t t e m p t e d .  More g e n e r a l i z e d  a n a l y s e s  u t i l i z i n g  

t ~ , e  \'iashtt?~lavi Codnty CPIR d a t a  f i l e ,  and l rom mass d a t a  f i l e s  a r e  

p r e s e r ~ t e d  i n  a  l a t e r  section. T h i s  s e c t i o n  is  p r i m a r i l y  t o  d i s p l a y  

c i l . ~ r a c t e r i s t i c s  of the  environment, and t h e  Leve l  I11 a c c i d e n t  

pr~p i l  l a  t ion . 

Washtenaw County is  s e m i - r u r a l  w i t h  a  p o p u l a t i o n  of 234 ,103  

p e o p ~ e  (1970)  a n d  l a n d  a r e a  o f  7 1 1  s q u a r e  m i l e s .  P r i n c i p a l  c i t i e s  

a r c  AI:II Arbor (pop .  -99797) and Y p s i l a n t i  (pop .  =29538) ,  bo th  of  

~ t ! ~ l ( l ;  ;:lhc l o c a t e d  n e a r  each  o t h e r  i n  t h e  e a s t e r n  p o r t i o n  of t h e  

<bni lnty .  :dcdlnn age of t h e  county  p o p u l a t i o n  i s  2 3 . 6  y e a r s  ( a s  

cornp:ired u i t h  2 6 . 3  y e a r s  f ~ r  t h e  s t a t e  of  Mich igan ) .  Tile p ropor -  

t i 0 1 1  of p e o p l e  u s i n g  a  motor v e h i c l e  a s  t h e i r  p r imary  means of  

t r a n s p o r t a t  Ion i s  78$ .  E d u c a t i o n a l  s e r v i c e s  a r e  t h e  major  employer  

i n  t h e  c o u n t v ,  n i t ! )  i ~ : ~ i i ~ ~ , r c : t u r i n g i  s econd .  



passenger ca r  r e g i s t r a t  ion i n  t h e  county is 100,519 (1971),  

w i t h  o ther  veh ic l e s  (commercial, t r a i l e r ,  motorcycles,  and muni- 

p i p a l )  t o t a l i n g  31,775,  Tota l  roadway mileage i n  t h e  county is 

15?% of which 493 miles  a r e  primary roads ,  938 a r e  l o c a l  roads 

and s t r e e t s ,  and :20 a r e  r u r a l  t r u n k l i n e s ,  There a r e  71 mi les  

0 :  expressway. 

Figure 5-1 is a  copy of an o f f i c i a l  county map, showing the  

,,i,ijor c i t i e s ,  townships, and road systems. A computer p r i n t e d  

nap is used i n  connection w i t h  t h e  acc iden t  a n a l y s i s  a c t i v i t i e s .  

p l o t  of Level I I I  acc iden t s  is shown on t h i s  map base a s  f i g u r e  

' 5 . 2 .  (A d e s c r i p t i o n  of tho procedures f o r  prepar ing d i g i t a l  maps 

0 ; '  accident  subse t s  w i t h i n  t he  Washtenaw County boundaries is 

g i v e n  i n  Appendix F ,  Figure  5-3 has been prepared from the  

H'ashtenau3 County I ,cve l  I da ta  f i l e  and is a  4% sample of 1968- 

1970 acc iden t s .  Inspect ion shows t h a t  t h e  major i ty  of t h e  county 's  

acc iden ts  occur near t h e  two c i t i e s  and a long the  c o r r i d o r  between 

them. The  a r i t h m e t i c  mean pos i t i on  ( i . e . ,  t h e  e p i c e n t e r )  of Level 

TI 1 acc iden t s  is l o t a t e d  approximately a t  t h e  Univers i ty  of Michigan 

Hosp i t a l ,  j u s t  no r theas t  of t h e  c i t y  c e n t e r .  Level I11 cases  a r e  

s i m i l a r l y  concentra ted near t he  c i t i e s ,  but t h e  d i s t r i b u t i o n  i n  the  

out-county region may be  a  l i t t l e  heavy s i n c e  Level I11 acc iden t s  

tend t o  be more s e r i o u s  and higher speed acc iden t s .  F igures  5-4, 

5 - 5 ,  and 5-6 desc r ibe  some of t h e  c h a r a c t e r i s t i c s  of Level I11 

acc iden t  cases  from i n v e s t i g a t i o n s  conducted by t h e  H S R I  mul t i -  

d i s c i p l i n a r y  acc iden t  team. F igures  5-4, and 5-5 a r e  histograms of 

number of i n j u r i e s ,  and number of acc iden t s  by hour of the  day. 

F a t a l i t i e s  a r e  i nd i ca t ed  on t h e  i n j u r y  histogram (F igure  5-4) a s  

s o l i d  b a r s ,  Level TI1 m u l t i d i s c i p l i n a r y  team acc iden t s  a r e  d i s -  

t r i b u t e d  i n  time s i m i l a r l y  t o  t hose  i n  Level I d a t a ,  I t  is i n t e r -  

es t i -ng  t o  note  t h a t  t h e  f a t a l  acc iden t s  i nves t iga t ed  a r e  nea r ly  

uniformly d i s t r i b u t e d  w i t h  t ime.  

P o s i t i v e  blood a lcohol  readings  were ob ta ined  f o r  15  d r i v e r s  

of 24 d r i v e r s  t ,es ted.  Figure  5-6 shows t h e  r e l a t i o n s h i p  between 

blood a lcohol  l e v e l  and age of d r i v e r .  T h i s  sugges t s  a l i n e a r  











t rend .  A p o s l t i v c  r e l a t i o n s h i p  h a s  been obse rved  i n  o t h e r  s t u d i e s .  * 
i ; oweve~ ,  t h e  d a t a  i n  this s e t  i s  i n s u f f i c i e n t  f o r  acy c o n f i r m i n g  

s i g n i f i c a n c e  a t  t h i s  time. 

F i g u r e  5-7 i l l u s t r a t e s  t h e  d i s t r i b u t i o n  of  v e h i c l e s  i n v o l v e d  

a c c i d e n t s  ~ n v e s t i g n t e d  by t h e  L e v e l  I11 MDAI team by major  

1: lnnufacturers .  T h i s  i n d i c a t e s  a  predominance of Gene ra l  Motors 

p r o d u c t s  i n  th is  c o u n t y .  Theye a r e  s e v e r a l  d a t a  e l e m e n t s  which 

: 3 c v  s l g n i f  l c a n t l y  by  r n a n u i a c t u r e r s .  Mean i n j u r y  t o  occupant  

,-. 3 1 g i ; i i l c a n t l y  d i f f e r e n t ,  kelng; t h e  le,is: i l l  C ~ c n e r a l  h f ~ t o r s  

( . i t 3 . )  !0 .58)  and  t h e  g r e a t e s i ;  i n  i o re i j ju  c i i r s  ( 3 . 6 7 ) .  The same 

:i,  I ! 'erence does  n o t  occuc 1 1 1  z i t h e r  t h e  comple te  Washtenaw 

i o a ~ i r y  C P I R  i t a t ; ~ ~  f i l e ,  nor  i n  t h e  ( p o l i c e  I n j u r y  l e v e l )  Leve l  I 

a n r a  i i l e .  Such v a r i a t i o n  a p p e a r s  t o  r e s ~ i t  from a  c a s e  s e l e c t i o n  

prl>ci: t iurc ; , 4 h l c h  h a s  no t  yet b e e n  i d e n t i f i e d .  
--.-- -- 
* Aicohoi A b ~ s e  And T r a f f i c  S a f e t v :  A Studv Of  F a t a l i t i e s  

D-W-I OOi P?ndc;rs, A l c o h o l i c s ,  And k o u r t - i t e l a t e d  Trea tment  
Approaches ,  L .  F i l k i n s  e t  a l ,  F i n a l  ~epo r t - -Con t r ac t  mo". 
FII-11-GSaS a n d  FH-11-7129, HSRI U n i v e r s i t y  of Michigan,  
s ~ ~ b r n i t t e d  June 2 6 ,  1970.  





I n j u r y  D i s t r i b u t i o n  In  Level  I 1 1  Acc ident  Cases  

T h e  distribution of occupant  p o s i t i o n  w i t h i n  an a c c i d e n t  

L.eii icie,  r e s t r a i n t  sys tem u s a g e ,  s e x ,  and i n j u r y  f o r  t h e  163 

\,.eti i c l e  c.~c:cupants i n  a c c i d e n t s  i n v e s t i g a t e d  a s  Leve l  I11  c a s e  

- r ; ~ , d i e s  a r e  g i v e n  i n  g r a p h i c a l  iorm i n  E'igure 5-8. T h i s  p r e s e n -  

I , i l  !on  d i s p l ; i y s  t h e  i n ~ e r a c t i o n ;  among t h e s e  v a r i a b l e s .  

S e v e r a l  g e n e r a l  o b s e r v a t i o n s  may be made. For t h i s  s e t  of 

: -. l i l t  l v e i y  s e r i o u s  a c c i d e x t s  ( i t  .;,hould be c l e a r  t h a t  s e v e r i  t v  

; i s e l f  ma! b l a s  t h e s e  findings) d r i v e r s  a r e  most o f t e n  m a l e s ,  and. 

.,;:;t s c a t  p l . i s~ .cngers  :cost o f t e n  f e m a l e s .  Of t h e  1.63 occ!-ipai~ts 

,:lo were s e n t ~ d  i n  t h e  r i g h t ,  o r  l e f t  f r o n t  s e a t ,  o n l y  3 were 

;~,e: ;r ing upper  t o r s o  r e s t r a i t : t  s y s t e m s ,  and o ; ~ e  of t h e s e  was a 

t .  l a -  ~ v e l y  s e v e r e  a c c i d e n t  ( impac t  speed  o f  3 5  m i l e s  p e r  hour4 

: I I ; ~  V D I  e x t e n t  of 4 ) .  The two p a s s e n g e r s  i n  t h a t  c a r  who wore 

~1pl;er s o i s o  r e s t r a i n t s  each  had a n  i n j u r y  of AIS r a t i n g  1. 

Of  the 17 r e a r  s e a t  o c c u p a n t s  i n  t h i s  set of d a t a ,  no t  one 

~ i s e d  a  r e s t r a i n t .  i n  t h e  s e t  of a l l  new c a r  Leve l  I 1  a c c i d e n t  

i n v e s t i g a t i o n s  i n  Washtenaw County,  17 of 141 r e a r  s e a t  o c c u p a n t s  

& o r e  l a p  b e l t s .  These of c o u r s e ,  i n c l u d e  many non- in ju ry  a c c i -  

d e n t s .  A ccliiparison of d r i v e r  r e s t r a i n t  usage  i n  t h e  l a r g e r  

(I . ,evel  1 1 )  f i l e  i s  i n t e r e s t i n g .  Of 685 d r i v e r s  i n  t h e  Washtenaw 

County Level  I1 d a t a  s e t ,  34 were wearii ig l a p  and uppe r  t o r s o  

r e s t r a i n t s .  T h i s  i s  app rox ima te ly  5Y0, a s  compared w i t h  2% i n  

i e v e l  I 1 1  d a t a .  I t  is not  p o s s i b l e  t o  o b s e r v e  any s i g n i f i c a n t  

d i f f e r e n c e s  i n  l a p  o r  upper  t o r s o  b e l t  u sage  between t h e  s e x e s  

i n  t h e  L e v e l  IT1 s e t .  I n  t h e  l a r g e r  s e t  01 Washtenaw County Leve l  

I a t  t h e  two a r e  a lmos t  : ~ ; ~ e c i s e l y  t h e  same, 2 3 . 3 %  f o r  f e m a l e s  

v s .  23.4":  f o r  males  11nsc.d on a sample  oi 472 f e m a l e s  and 628 ma le s .  

Upper t o r s o  r e s t r a i n t  u sage  i n  t h e  l a r g e r  set of d a t a  is  a l s o  more 

menningf-'ul.  Of  a p p r o x i m a t e l y  1100 o c c u p a n t s  i n  e i t h e r  r i g h t  o r  

l e f t  P ~ ~ o n t  s e a t ,  4 . 4 %  wore upper  t o r s o  r e s t r a i n t s .  T h i s  was 4 .1% 

males  a n d  4 .8 ' i  icrnales. T h i s  was no t  s i g n i f i c a n t l y  d i f f e r e n t  a :  

the 10''; l c v t ' l ,  but p e r h a p s  a  h o p e f u l  i n d i c a t i o n  of r e s t r a i n t  a ccep -  

t, . lnce among ' u o ~ t :  sexes. 





Use of t h e  upper  t o r s o  r e s t r a i n t s  d i f f e r s  s i g n i f i c a n t l y  i v i t h  

a g e .  In t h e  group  of o c c u p a n t s  where t h e s e  r e s t r a i n t s  were a v a i l -  

ai-lLe, and who were 12 t o  2 1  y e a r s  o f  a g e ,  o n l y  1 .6% made u s e  of 

tile r e s t r a i n t s .  I n  a g e s  r a n g i n g  from 22 and g r e a t e r ,  5 . 4 %  of t n e  

o c c u p a n t s  u sed  them. T a b l e  6-9 d i s p l a y s  t h e s e  f i n d i n g s  i n  more 

i i l a t n i l .  The r e l a t i v e l y  low u s e  of t h e  r e s t r a i n t s  among y o u t h f u l  

f l o n t  s e a t  o c c u p a n t s  may be some cause  f o r  cGncern among d r i v e r  

tliiii (IL? t o r s .  

rige of  occupant  ( p o l i c e  g r o u p i n g s )  v s .  u p p e r  t o r s o  

r,js,  r a i n t  usage---Washtenaw County new c a r  CPIR d a t a  f i l e  L e v e l  I I .  

L:g No, of  o c c u p a n t s  No, o i  u s e r s  % usage  

(3-12 

12-16 

17 

I;?-19 
1, ()-.2 1 

2,2 - 2 4  
43 :, - 2 g 

30-34 

3 5-44 

45-54 

5 ,', -63 

o v e r  63 



I n  t h e  85 I k v e l  I11 c a s e s  ( i n v o l v i n g  180 o c c u p a n t s ) ,  t h e  re- 

! , , t i o n s h i p  between t h e  Abbrev ia t ed  I n j u r y  S c a l e  (AIS) and t h e  

1; :s t  d i g i t  of t h e  Veh ic l e  Damage Index (VDI) is  shown on a  s c a t t e r -  

: I7i1rn i n  f i g u r e  5-9, VDI h a s  been c r i t i c i z e d  a s  b e i n g  a  poor  

. ,  , s . i ; ~ r e  of  t rue  damage s e v e r i t y ,  s i n c e  i t  can  va ry  g r e a t l y  w i t h  

.,~ch j c;le body s t y l e .  The AIS is p e r h a p s  a  more a c c e p t a b l e  s c a l e  

I ,  r. in , jury s e v e l p i t y  d e s c r i p t i o n .  F igure  5-9 shows a somewhat 

I , .<,:-lr r e l a t i o n s h i p  between t h e  two measures ,  b u t  p e r h a p s  o f  more 

~ , r c ~ r s t  i s  t h e  s m s l l l  v a r i a n c e  of i n j u r y  f o r  low VDIts and re- 

i ; ~  , ~ ~ , t ? l y  l a r g e r  v:i::iance a t  h igh  V D I  l e v e i s .  

The o u t l i e r s  on t h i s  p l o t  d e s e r v e  some e x p l a n a t i o n .  The AIS-1 

: , , j c r y !  w i t h  VDT of 7 i n v o l v e d  a  t r u c k  which s k i d d e d  i n t o  a  b r i d g e  

! . I  11, and whose ca rgo  b u r s t  t h rough  t h e  f r o n t  of  t h e  c a r g o  van 

: ~ ~ l l s h i n g  and  g r i r d i n g  o f f  t h e  uppe r  h a l f  of t h e  t r u c k  cab .  The 

drive->r's rno>;t- severe i n j u r y  was a b rush  burn  on h i s  back occa-  

, l o n e d  bj. hi:;  s l i d i n g  a c r o s s  rough u p h o l s t e r y .  The f a t a l  AIS=6 

1 , ; , ~ 1 1 r y ,  wit .? VCI of 2 i n v o l v e d  an  e l d e r l y  d r i v e r  i n  a  v e h i c l e  w i t h -  

r , i i t  a n  ene rgy  absi?rbing s t e e r i n g  column, who was c r u s h e d  a g a i n s t  

L ; I ! ~  column by a heavy l o a d  be ing  c a r r i e d  on t h e  r e a r  s e a t .  H i s  

i ~ l , ) u r i e s  i n c l u d e d  m u l t i p l e  r i b  f r a c t u r e s  and  mass ive  hemo-thorax 

~ i l l c h  i n c l ~ l d e d  L r u p t u r e d  i n f e r i o r  vena c a v a .  

Also p l o t t e d  i n  f i g u r e  5-9 i s  the mean i n j u r y  l e v e l  f o r  each  

1.91 w i t h  t h e  - t 1 s t a n d a r d  d e v i a t i o n  r a n g e .  Beyond V D I  l e v e l  5 ,  

tile d a t a  a r e  t o o  s p a r s e  f o r  u s e f u l  i n t e r p r e t a t i o n ,  bu t  up t o  t h a t  

p o i n t  a l i n e a r  t r e n d  i s  a p p a r e n t .  





Accident f a c t o r s  f o r  t he  Level I11 MDAI ca se s  a r e  t a b u l a t e d  

,211 [.he fo l lowing pages.  The l e f t  hand column c o n t a i n s ' t h e  case  

l . ' ~ : l ~ ~ e r ,  w i t h  o t he r  columns s e l f  exp lana to ry .  The matr ix  c e l l  

t a b u l a t i o n  i n d i c a t e s  t he  number of c i t a t i o n s  of each of t h e  9 

nccident  i n v e s t i g a t i o n  mat r ix  c e l l s ,  without  r egard  t o  s i g n .  

: I l ~ t  is, c i t e d  without  regard  a s  t o  whether t he  c e l l  f a c t o r  was 

n p o s i t i v e  o r  nega t ive  cons ide r a t i on .  

A s i m i l a r  index fo l lows  f o r  va r i ous  human f a c t o r s .  P o l i c e  

1 tic! ..'\IS i n j u r y  codes may be compared, a s  can r e s t r a i n t  usage and 

. , , c  1 i o n .  Case summaries a r e  g iven i n  Volume 11. The l i s t i n g  

h c r e  can s e rve  a s  an index t o  e n t e r  t h a t  volume. 

Fcvironmental da ta  a r e  summarized i n  pages t h a t  fo l low i n  

;I s i r n i  l a r  f a sh ion .  Vehicle da t a  a l s o  fo l low the  environmental  

( l a  : ;I . 

A summary of  the  number of r e f e r e n c e s  t o  Federa l  Motor Vehicle 

Safe ty  Standards  s ~ d  Highway Sa fe ty  Program Standards  i s  a l s o  i n -  

c luded.  L a s t ,  a r e  niatrix c e l l  coun ts  which a r e  summarized by case  

( % i t h  s i g n s ) ,  and by c e l l .  

T h i s  d a t a  summary s e c t i o n  i s  in tended p r i m a r i l y  a s  a  r e f e r e n c e  

f o r  more d e s c r i p t i v e  c h a r a c t e r i s t i c s  a s  they r e l a t e  t o  a  p a r t i c u l a r  

a c c i d e n t .  For g r e a t e r  d e t a i l ,  a s  may be posed by t h e  q u e s t i o n ,  

"are t h e r e  any ca se s  i n  which an occupant wearing a  l a p  b e l t  was 

e jec ted?" ,  t h e  co rn~~u te r  f i l e  m u s t  be accessed .  Va r i ab l e s  s e l e c t e d  

f o r  p r e s e n t a t i o n  here a r e  common ones which avoid  t h e  need f o r  

machine da t a  p r i nxou t .  



A C C I D E N T  F A C T O R S  C A S E  I N D E X  

I/ C o l l  
Case ? Vehs Type Date 

A A l C O  2 HEAD-ON 

A A l O  1  1  NO 
I A 1 0 5  2  H E A R - I M P T  

a4114 1  NO 
A A l i 5  1 NO 
A A i 1 6  2 OTHER 
A A 1  19 2 S I D E - S N I P  

A A i 2 0  1 h O  
AA121 2 SIDE-SWIP 
4 A l 2 2  1  NO 

AA125 1  NO 
AA126 2  S I D E - S W I P  
AAl29  1  N O  
A ! . ?  I NO 

A A  i 3 2  2 T-INTER * 
AA133 3 L-INTER * 
A:<134 1 hJ0 
A A 1 3 6  i NO 
A k 1 3 8  1  ; 3 

A A i 3 3  2 T-INTER I 
4 4 0  2 HEAD-ON 
a a 1 4  1 r rdo 
A A ! L '  2 REAR-iMPT 
i<c*i4.3 2 RE&-IMPT 
4 A  144 2 REAR-IMP'F 

A A  145 2  HEAD-ON 
~ ~ 1 4 6  2 L-INTER * 
, ,A147  5 SIDE-SWIP 

A A 1 4 8  1  NO 
A A 1 4 4  3 HEAD-ON 
i + A  150 1 140 

AA151 2  L-INTER * 
AA152 2 HEAD-ON 
AA153 2 HEAD-ON 
A A  l i ; L  1 , r J F l  

A A I S C ;  1 NO 
A A  156 1 1.10 

A A 1 5 7  1 hi0 
, I A I ~ Q  7 H c n n - ~ h l  

A 4 l i ' O  2 L-Ih!'TEF! * . % ., t : 2 K E A K  - 1 MFT 
, I ,  ,, I 1 r . ! ~  
, . .  s -  . . - 1 . " I d  

j . - . ; ; ; e q  << 
' ' ..' '2 , - 1  ',-rc:, * 

17JUL 

7JUL 
12JUL 

22 JUL 
2S)JUL 
3 A UG 

l7AUG 

24AUG 
25AUG 
3  1 AUG 

8SEP 
16SEP 
23SEP 

l O C T  

1  lOCT 
l lOCT 
120CT 
170CT 

BNOV 

9 NOV 
1  lNOV 
12NOV 

: 7NOV 

2 1  NOY 
2D E C 

2 DCC 
9 D E C  

11 DEC 

17DEC 
19DEC 
2 1DEC 

21DEC 
22DEC 
22 DEC 
2 3 D E C  
30 DEC 
3 l D E C  

4  JAN 
! G  lh l .1  

6 JAN 

11 JAN 
2 1 JAN 
2 1 J.:,u 

2 7 J A p4 
F f' y,, 

Matrix Cell 
Time Prec ip  1-9 Ci ted  

3 P M  NONE 2 1 1 0 0 0 1 0 0  

4 A M  NONE 3 0 1 1 0 1 0 0 0  
3PM NONE 2 0 0 0 1 1 0 0 0  

NOON NONE 5 1 0 0 1 0 1 1 2  
7PM NONE 4 1 1 0 1 0 0 0 2  

NOON NONE 1 1  r I O O ~ O O  
9 4 M  NONE 3 1 0 0 1 0 i O O  

4PM NONE 3 0 0 0 1 1 3 0 1  
9PM NONE 3 0 0 0 0 0 3 0 0  
3AM NONE 2 0 1  1 0 0 0 0 0  

2PM NONE 1 1 1 2 0 0 0 0 0  
NOON NONE 1 1 0 2 0 0 1 0 1  
lOPM NONE 3 2 4 1  1 0 0 2 0  

5 P M  N O N E  2 2 2 0 1 0 0 1 0  

5PM NONE 2 0 1 0 1 0 2 0 1  
~ P M  NONE 3 i o i i 1 3 0 0  

SPM NONE 1 0 0 0 0 0 1 0 1  
4AM OTHER 2  1  1 0  0  0  1  0  1 
8AM NONE 6 1 2 0 1  1 0 0 0  

FlDNT NONE 1 1 0 1 3 0 3 1 1  
4PM NONE S O l l l O l O O  

l O A M  NONE l l O O l 1  0 0 1  

NOON NONE 2 1 0 0 2 0 1 1 1  
C A M  NONk 2 1 0 1 1 1  3 0 0  
6PM NONE 3 1 2 1 2 0 1 0 0  

6PM NONE 4 2 2  1 4 0  1 1  1  
lOPM R A I N  3 ( 3 0 0 0 0 3 0 3  
4PM NONE 2 0 2 0 0 0 1 0 1  

1PM NONE 3 1 0 0 0 0 0 0 1  
2 A M  NUNE 2 2 1 0 3 0 2 0 0  
8PM NONE l O O l O O l 0 0  

9PM NONE 2 2 2 0 1  1 0 0 2  
11 A M  NONE 2 1 0 3 2 0 2 0 1  

1PM NONE 2 1 1 0 0 6 0 0 1  
HAM NONE 2 0 1 3 4 1 1 0 0 1  
4AM SNOW 3 3 0 2 0 2 2 0 1  
2PM SNOW 2 2 0 1 0 0 2 0 0  
2PM NONE 2 1 0 0 3 1 3 3 0  
7D',# "IQNE ! 1 0 0 1 0 0 0 1  

5Pb1 NONE l i o O ~ l 0 0 0  
11AM NONE 2 0 . 0 0  1 0 2 0 0  
5Pbl NUNE 1 1 0 0 2 0 1 0 0  
4!-;,: I<L)NE 2 0 1 0 0 0 1 0 0  

Y i)Fn Si.ic?w 3 1 0 0 1 Q 3 1 1  
I I- ', ::, I i L' !, , l ? O O 1 0 2 0 !  

T & L i n t c r s ~ , : t i o n s  were coded together as t y p e  L intersections up 
t o  2 / 7 2 .  Fr i? - :  i!i? 011, the;. a re  codeu seg r ra t c l . y .  



A C C I D E N T  F A C T O R S  C A S E  I N D E X  

Col l  Matrix Cell 
C a s e # V e h s  Type D a t e  Time Precip 1-9 Cited 

2 T-INTER * 
1 NO 
1 NO 
3 REAR-IMPT 

1 NO 
1 NO 
1 NO 
1 NO 

2 HEAD-ON 
1 NO 

1 Pi0  
2 1.-INTER * 
1 NO 

1 NO 
2 HEAD-ON 

1 NO 

1 NO 
2 HEAD-Obi 
1 NO 
1 NO 
1 NO 
2 L-INTEF! :k 

1 NO 
1 NO 
2 HEAD-ON 

2 L- INTER * 
1 NO 
2 L- INTER i: 

1 NO 
2 HEAD-ON 
2 HEAD-ON 

" 1 "  

2 HEAD-ON 
2 HEAD-Oh 

1 YES-C3PJF'Z 
3 L- INTER %: 

2 T-INTER % 

1 !:TI 
1 kt3 

? L - I N T F F :  : 

7FEB 

F E B  
17FEB 
17FEB 

18FEB 
22FEB 
23FEB 
25FEB 

28FEB 
2 M  AR 

17MAR 
18MAR 
17MPR 
15MAH 
2 4 M A R  

2 7M AR 

24MAR 
29blAR 
19FEB 

3 1MAR 
3APR 
2APR 

5 APR 
6APR 
9 APR 

8APR 
10 APR 
1 lAPR 
14  APR 
16APR 
17APH 

99 .".nD. 
22APR 
24APR 
24APR 
2 9 A P R  

33 A F R  
3"ny 

<. ' ;: V 

1 ' :,, y 

8AM NONE 

3PM NONE 

8AM NONE 
8PM NONE 

lOPM NONE 
MDNT NONE 

8PM R A I N  
2PM NONE 

lOAM SNOW 
1PM NONE 

7 2  NOON NONE 
7 2  1PM NONE 
72 l l P M  NONE 
7 2  2PM NONE 
72 9PM NONE 

7 2  MDNT SNOW 

7 2  4PM NONE 
7 2  3PM NONE 
72 4PM NONE 

72 5AM NONE 
7 2  3PM NONE 
7 2  l l A M  NONE 

7 2  1AM NONE 
7 2  9AM NONE 
7 2  6PM NIINE 

72 1 I A M  NONE 
7 2  l O A M  NONE 
7 2  1AM NONE 
72 SPM NONE 
7 2  l l A M  R A I N  
72 6PM NONE 

72 ! O!! :!2b:E 
72 6PM NONE 
72 1 PM NONE 

72 4051  NObJE 
7 2  9AF.1 NONE 

72 SpM r\;!lhlE 

7 2  tjWt t,:ClXE 
7,? C''.\NT R A I N  - 2 2P.1 r J O N k  



H U M A N  F A C T O R S  C A S E  I N D E X  

Driver 
B1 Alch 

c a s e  I ZmgxlO 

A A l O O  13 

A A l O O  11 
A A l O O  11 
A A l O O  11 
A A l O O  11 
A A l O O  11 
A A l O O  11 
A A l O O  11 
A A 1 ' 0 0  I 1  
A A l O  1 0  
A A 1 0 5  0 
A A 1 1 4  0 
A A 1 1 5  7 
A A 1 1 6  0 
A A 1 1 6  0 
A A 1 1 6  0 
A A 1  16 0  

A A 1 1 6  0 
A A 1 1 9  0  

A A 1 1 9  0 
A A 1 2 0  0  
A A 1 2 1  0  

A A 1 2 2  2 0  
A A 1 2 5  0  
A A 1 2 5  0 
A A 1 2 6  0 
A A 1 2 6  0 
A A 1 2 9  0 

A A 1 2 9  0 
A A 1 3 0  1 4  
A A 1 3 0  1 4  
A A 1 3 2  0 
A A 1 3 3  4  
A A 1 3 4  0 
A A 1 3 4  0 
A A 1 3 6  0  
A A 1 3 8  1 9  
A A 1 3 9  0  
A A 1 4 0  0  
A A 1 4 0  0 
A A 1 4 1  0 

A A 1 4 2  0 
A A l 4 3  17 

A A 1 4 3  0  
A A 1 4 4  0 

A A 1 4 5  3 2  
A A 1 4 5  32  
A A l 4 5  0 
A A 1 4 5  0 

S e x  

M A L E  

M A L E  
M A L E  
M A L E  
M A L E  

M A L E  
F E M A L E  
M A L E  
M A L E  
F E M A L E  
F E M A L E  
M A L E  
F E M A L E  

M A L E  
F E M A L E  
F E M A L E  

F E M A L E  

F E M A L E  
M A L E  

F E M A L E  
M A L E  
F E M A L E  

M A L E  
M A L E  
F E M A L E  
M A L E  

F E M A L E  
M A L E  

F E M A L E  
M A L E  
M A L E  
M A L E  
M A L E  
M A L E  
F E M A L E  
F E M A L E  
M A L E  
M A L E  
M A L E  
F E M A L E  
M A L E  

M A L E  
F E M A L E  

F E M A L E  
F E M A L E  

M A L E  
M A L E  
M A L E  
M A L E  

Pol 
AIS Inj 

8 K 

8 K 
8 K  
8 K 
8 K  

8 K  
8  K  
8 K 
8 A 
0  0 
1  0  
1  0 
0  B 
7 K  
1 A  
5 0 

2 0 

2  A  
0  0 

1 A  
1 A 
0  0  

7 Y 
0  0  
0  0 
0 0  

0 0 
1 0 

5 5 
6 K 
2 A  
4  A 
6 K  
0  0 
0  0  
2 A  
7 K 

6  K 
2  A  
4 A  
1 C 

2 A  
9 K 

3 A  
1 A  

2  A  
3 A 

i i: 

1 i; 

Seat 

F R O N T  L E F T  

F R O N T  L E F T  
UNKWN UNKWN 
UNKVIN UNKVIN 
UNKWN UNKWN 

U N K U N  UNKWN 
UNKWN UNKWN 
UNKWN UNKWN 
.UNKWN UNKWN 
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T  L E F T  

F R O N T  L E F T  
F R O N T R I G H T  
REAR L E F T  

REAR CENTR 

R E A R  R I G H T  
F R O N T  L E F T  

OTHER CENT^ 
F R C N T  L E F T  
F R O N T  L E F T  

P E D E S T R I A N  
F R O N T  L E F T  
F R O N T R I G H T  

F R O N T  L E F T  
F R O N T R I G H T  
F R O N T  L E F T  

F R O N T C E N T R  
F R G h T  L E F T  
F R O N T R I G H T  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T R I G H T  
F R O N T  L E F T  
F R O N T  L E F T  
F R G N T  L E F T  

F R O N T  L E F T  
F R O N T R  I G H T  
F R O N T  L E F T  

F R O h T  L E F T  
F R O N T  L E F T  

F R O N T  L E F T  
F R O t i T  L L F T  

F R O N T  L E F T  
F?:l,T:! 1 G h T  
r. - ,,,,T L i F T  

. ,' 7 2  I C h T  

Restraint 
Use 

N O  L A P  NO TORSO 

NO L A P  NO TORSO 
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 

NO L A P  N O  TORSO 
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 
NORET L A P t T O R S O  
N O  L A P  N O  TORSO 
NO L A P  N O  TORSO 

N O  L A P  N O  TORSO 
NO L A P  N O  TORSO 
NO L A P  NO TORSO 

NO L A P  W TORSO 

NO L A P  NO TORSO 
NO L A P  N O  TORSO 

NO L A P  NO TORSO 
NO L A P  NO TORSO 
NO L A P  NO TORSO 

P E D E S T R I A N  
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 
NON-RETRACT L A P  
NON-RETRACT L A P  
L A P  ONLY ? T Y P E  

NO L A P  NO TORSO 
NON-RETRACT L A P  
NON-RETRACT L A P  
NO L A P  N O  TORSO 
NO L A P  NO TORSO 
NO L A P  NO .TORSO 
NO L A P  NO TORSO 
NO L A P  N O  TORSO 
NO L A P  NO TORSO 
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 

no L A P  NO T O R S O  
NO L A P  NO TORSO 

b10 L A P  NO TORSO 
PJ0 L A P  El0 TORSO 

b10 L A P  NO TORSO 
1<2 L A P  P I 0  TORSO 
hi:P;LOCY RET L A P  
I.OhLLJCK R E T  L A P  

Ejection 

DOOR L S I D E  

N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  

N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  

N O  E J E C T I O N  
DOOR L S I D E  
DOOR L S I D E  

DOOR L S I G E  

N O  E J E C T I O N  
NO E J E C T I O N  

C Y C L E  E J E C T  
NO E J E C T I O N  
N O  E J E C T I O N  

P E D E S T R I A N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  EJ::CTION 
NO E J E C T I O N  
NO E J E C T I O N  

WINDOW R S I D E  
N O  E J E C T I O N  
NO E J E C T  I O N  
WINDSHIELD 
UNKPIOWN 

YO E J E C T I G N  
NO E J E C T I O N  
NO E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  

NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  

N O  E J E C T 1 1 3 3  
NO E J E C T I C N  

NO F JECTIC:': 
b40 L J L C T  I -:i 

DOOR L  S l n E  
1.10 E J E C T  I ;;14 

N U  E J L C T I Z N  
NO E J E C T :  4 



C T O R S  C A S E  

Driver 
B1 Xlch 

u s e  %mgxlO 

A A 1 4 6  0 
A n 1 4 6  0 
AA147  0 
A A 1 4 7  0 
A A i 4 7  0 
AA148 0 
AA148 0 
AA149 0 
AA149 0 

AA149 0 
AA149 0 

AA149 0 

AA 1 5 0  9 
AA151 0 
AA152 0 

AA152 O 
AA152 0 
AA152 0 
AA152 0 
AA153 0 
A A l 5 4  0 

AA154 0 
AA154 0 
AA155 0 
AA156 0 
AA157  0 
AA159 0 
AA159 0 
AA160 0 
AA161  0 
AA162 0 
AA163 0 
AA164 0 
AA164 0 
AA165 0 
AA165 0 
AA165 0 
AA165 0 
AA165 0 

AA166 0 
AA166 0 
AA166 0 
AA167  0 
AA167  0 
AA168 0 
AA169 1 7  
AA169 0 
AA169 0 

Sex  A I S  

FEh' ALE 1 
FEMALE 1 
FEMALE 1 
FEMALE 1 
MALE 0 
MALE 1 

FEMALE 2 
MALE 2 
FEMALE 4 
MALE 2 
PREG FEM 5 

MALE 1 

MALE 0 
MALE 8 
MALE 1 

FEMALE 1 
FEMALE 1 
FEMALE 1 

FEMALE 1 
FEMALE 1 
MALE 1 
FEMALE 1 
FEMALE 2 
FEMALE 6 
MALE 0 
MALE 1 
FEMALE 3 
MALE' 1  
MALE 1 
FEMALE 1 
MALE 7 
MALE 0 
MALE 5 
FEMALE 6 
MALE 1 
FEMALE 1 

MALE 1 
FEMALE 3 
MALE 7 
FEMALE 1 
FEMALE 0 
FEMALE 0 

MALE 0 
FEMALE 2 
FEMALE 0 
MALE 1 
MALE 4 
M A L E  4 

P o l  
1 nj 

Sent 
locn/posn 

FRONT LEFT 
FRONTRIGHT 
FRONT LEFT 
FPl?NTW ICUT 
REAR RIGHT 
FRONT L E F T  

FRONTR IGHT 
FRONT LEFT 
FRONTRIGHT 
FRONT L E F T  
F RONTR I CHT 

FRONT L E F T  

FROhT LEFT 
FRONT L E F T  
FRONT LEFT 

FRONTCENTR 
FRONTRIGHT 
REAR LEFT 

REAR RIGHT 
FRONT LEFT 
FRONT LEF'F 
FRONTR IGHT 
REAR CENTR 
FRONT LEFT 
FRONT LEFT 
FRONT LEFT 
FRONT LEFT 
FRONT LEFT 
FRONT LEFT 
FRONT LEFT 
FRONT LEFT 
FRONT LEFT 
FR'ONT LEFT 

FRONTR IGHT 
FRONT LEFT 
FRONTR IGHT 

FRONT LEFT 
FRONTR IGHT 
FRONTUNKWN 

FRONT LEFT 
FRONT LEFT 
FRONTRIGHT 

FRONT LEFT 
FRONTRIGHT 
FRONT LEFT 
FRONT LEFT 
PEDESTRIAN 
PEDESTRIAN 

R e s t r a i n t  
Use 

NO LAP r i o  T C ~ S O  
NO LAP NO TORSO 
NO LAP NO TORSO 
::S LA;: i u 3  TunbU 
NO LAP NO TORSO 
NO LAP NO TORS0 

NO LAP NO TORSO 
NO LAP N O  TORSO 
NON-RETRACT LAP 
NO LAP NO TORSO 
NO L A D  110 T C i l , ?  

NO LAP NO TORSO 

NO LAP NO TORSO 
NO L A P  NO TORSO 
NO LAP NO TORSO 

NO LAP NO TORSO 
NO LAP NO TORSO 
NO LAP NO TORSO 

NO LAP NO TORSO 
NO LAP NO TORSO 
NO LAP NO TORSO 
NO LAP NO TORS0 
NO LAP NO TORSO 
NO LAP NO TORSO 
NONLOCK RET LAP 
NO L A P  NO TORSO 
AUTOLOK RET LAP 
NO LAP NO TORSO 
NONLOCK RET LAP 
NO L A P  NO TORSO 
NO LAP NO TORSO 
NO L A P  NO TORSO 
NONLOCK RET LAP 

NONLOCK RET L A P  
NORET LAPCTORSO 
NORET LAPETORSO 

NO LAP NO TORSO 
NO L A P  NO TORSO 
NO LAP NO TORSO 
NO L A P  NO TORSO 
NO LAP NO TORSO 
NO LAP NO TORSO 
NO LAP NO TORSO 
NO LAP NO TORSO 
NO LAP NO TORSO 
NO L A P  NO TORSO 
PEDESTRIAN 
PEDESTRIAN 

NU E J f C T I O N  
NO EJECTION 
NO EJECTION 
NO EJECTION 
W INDOW RSIDE 
NO EJECTION 

NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
:':I E J E C T I O N  

NO EJECTION 

NO EJECTION 
NO EJECTION 
NO EJECTION 

NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
140 EJECTION 
UNKNOWN 

UNKNOWN 
UNKNOVIN 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 

NO EJECTION 
NO EJECTION 
NO EJECTION 

NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
NO EJECTION 
PEDESTRIAN 
PEDESTRIAN 



H U ) l A X  F A C T O R S  C A S E  I N D E X  

Driver 
B1 Xlch 

Case ;! %mgxlO Age 

I,;AL E  
M A L E  
M A L E  
M A L E  
M A L E  
M A L E  

F E P A L E  
M A L E  
M A L E  

M A L E  
I.lA t E  
C! A  L E  
M A L E  
F E M A L E  
M A L E  
F E M A L E  
M A L E  
F E M A L E  
M A L E  

M A L E  
F E M A L E  

M A L E  
M A L E  
M A L E  

M A L E  
F E M A L E  
M A L E  
M A L E  

M A L E  
M A L E  
M A L E  
M A L E  
M A L E  

M A L E  
F E M A L E  
F E M A L E  

M A L E  
M A L E  
M A L E  
F E M A L E  
F E N A L E  
M A L E  

F E M A L E  
M A L E  
F E M A L E  

M A L E  
F E M A L E  
F E M A L E  

F E M A L E  
M A L E  
F E M A L E  
M A L E  

Pol  
AIS  I n j  

F R : . T  L c F T  
F K O I J T R  I G H T  
R E A R  L E F T  

R E A R  R I G H T  
F R O N T  L E F T  
F R O N T  L E F T  

F R O N T R l  GHT  
F R O N T  L E F T  
F R O N T  L E F T  

F R O N T  L E F T  
FRDFIT L E F T  

FROI4T  L i F T  
F R O N T  L E F T  
F R O N T R I G H T  
R E A R  C E N T R  

F R O N T  L E F T  
F R O N T  L E F T  
F R O N T R I G H T  
R E A R  L E F T  

R E A R  R I G H T  
F R O N T  L E F T  

F R O N T C E N T R  
F R O N T R I G H T  

F R O N T  L E F T  

F R O N T  L E F T  
F R O W T K I G H T  
R E A R  R  C T R  
F R C i q T  L E F T  

O T H E R C E N T ?  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T R  1 G H T  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T R I G H T  
F R O N T  L E F T  
F R O N T  L E F T  
O T H E R U N K W N  
F R O N T  L E F T  

F R O N T R I G H T  
R E A R  L E F T  

R E A R  R I G H T  
F R O N T  L E F T  
F R O N T R I G H T  

F R O N T  L E F T  
F R O N T R I G H T  
R E A R  L E F T  

R E A R  R I G H T  
F R O N T  L E F T  
F R O N T C E N T R  
F R O N T R I G H T  

R e s t r a i n t  
Use 

h0 L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  

N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  

N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
id0 L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  

N O  L A P  N O  T O R S O  
h O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  

NO L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  

N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  

N O  L A P  N O  T O R S O  

L A P  O N L Y  ? T Y P E  
NO L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
NO L A P  N O  T O R S O  

N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O N L O C K  R E T  L A P  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O N L O C K  R E T  L A P  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  

N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  

N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S 0  
N O  L A P  N O  T O R S O  

N O  L A P  NO T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  
N O  L A P  N O  T O R S O  

Ejec t ion  

N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T l O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  

N O  E J E C T I O N  
DOOR L S I D E  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  

NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  

N O  E J E C T I O N  
N O  E J E C T I O N  

NO E J E C T I O N  
N O  E J E C T I O N  

NO E J E C T I O N  

N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  

WINDOW L S I D E  
NO E J E C T I O N  
N O  E J E C T I O N  
N O  E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
ROOF OR CONV 
N O  E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  

N O  E J E C T I O N  
NO E J E C T I O N  

N O  E J E C T l O N  
NO E J E C T I O N  
N O  E J E C T I O N  

NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  

N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  



H U M A N  F A C T O R S  C A S E  I : ? 9 E ! i  

Driver 
B1 hlch 

Case %mgxlO S e x  

F E M A L E  
M A L E  

F E M A L E  
MALE 
F E M A L E  

M A L E  
M A L E  
F E M A L E  

F E M A L E  
M A L E  
M A L E  
F E M A L E  
M A L E  
M A L E  
M A L E  
F E M A L E  
M A L E  
F E M A L E  
M A L E  
M A L E  
M A L E  
F E M A L E  
M A L E  
F E M A L E  
M A L E  
M A L E  
M A L E  
MALE* 
M A L E  
F E M A L E  

Pol 
AIS Inj 

S e a t  
locnlposn 

F R O N T  L E F T  
F R O N T  L E F T  

F R O N T R I G H T  
C"n . , r# . r r ,  I T  
1 I \ " l .  l , \ * " , I ,  

F R O N T  L E F T  

F R O N T  L E F T  
F R O N T  L E F T  
F R O N T R I G H T  
F R O N T  L E F T  
OTHERCENTR 
FROlJT  L E F T  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T  L E F T  

F R O N T  L E F T  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T R I  GHT 
F R O N T  L E F T  
F R O N T  L E F , T  
F R O N T R I G H T  
F R O N T R I G H T  
REAR L E F T  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T  L E F T  
F R O N T R I G H T  
OTHERCENTR 

F R O N T  L E F T  

R e s t r a i n t  
Use 

NO L A P  NO T O 2 S O  
NO L A P  NO TORSO 

N O  L A P  NO TORSO ;;z iiG - - - -  
I U K > ~ ~  

L A P  O N L Y  ? T Y P E  
NO L A P  NO TORSO 
NO L A P  NO TORSO 
NO L A P  NO TORSO 
N O  L A P  NO TORSO 
N O  L A P  N O  TORSO 
NO L A P  NO TORSO 
N O  L A P  N O  TORSO 
NO L A P  NO TORSO 
NO L A P  NO TORSO 
NO L A P  NO TORSO 
NO L A P  N O  TORSO 
N 3 N - R E T R A C T  L A P  

NO L A P  N O  TORSO 
N O  L A P  NO TORSO 
NO L A P  N O  TORSO 
N O  L A P  N O  TORSO 
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 
NO L A P  N O  TORSO 
N O  L A P  N O  TORSO 
NO L A P  N O  TORSO 
NO L A P  NO TORSO 
NON-RETRACT L A P  
N O  L A P  N O  TORSO 
NO L A P  N O  TORSO 

E j e c t i o n  

NCj E J E C T I O N  
NO E J E C T I O N  

N O  E J E C T I O N  
NU cJcCIION 
N O  E J E C T I O N  

NO E J E C T I O N  
N O  E J E C T I O h  
NO E J E C T I O N  
N O  E J E C T I O N  
DOOR R S I D E  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
NO E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
T A I L G A T E  
N O  E J E C T I O N  
NO E J E C T I O N  
N O  E J E C T I O N  
NO E J E C T I O N  



ENVIRONMENTAL DATA SUMMAKY 

LOCATION 

RURAL 

R E S I D E N T I A L  

COMMERCIAL 

RURAL 

RURAL 

RURAL 

RURAL 

RURAL 

CAMPUS 

R E S I D E N T I A L  

RURAL 

RURAL 

RURAL 

RURAL 

RURAL 

RURAL 

SCHOOL 
EDUCATIONAL 

RURAL 

I IORIZ C O N F I G  

I N T E R S E C T I O N  

S T R A I G H T  

S T R A I G H T  

S T R A I G H T  

S T R A I G H T  

S T R A I G H T  

CURVE 

I N T E R S E C T I O N  

S T R A I G H T  

S T R A I G H T  

S T R A I G H T  

CUKVE 

CURVE 

S T R A I G H T  

S T R A I G H T  

S T R A I G I I T  

I N T E R S E C T I O N  

VERT C O N F I G  

LEVEL 

LEVEL 

LEVEL 

- 9 %  

. 3% 

3% 

2 %  

2 %  

2 % 

4 % 

LEVEL 

. 5 %  

LEVEL 

LEVEL 

1.5% 

LEVEL 

LEVEL 

LEVEL 

S I G N I F I C A N T  
HIGHWAY DATA 

FREEWAY 

F I R E  11YDRANT 

MAJOR A R T E R I A L  

U T I L I T Y  POLE 

FREEWAY 

INTERCHANGE 

I N T E R S E C T I O N  

F I E L D  

UNDER O V E R P A S S  

R R C R O S S I N G  

R R C R O S S I N G  

T R E E  

RELEVANT 
AMBIENT DATA 

NO L I G H T I N G .  
DARK. I N T E R -  
M I T T A N T  SHOWERS 





LOCATION 

RURAL 

COMMERCIAL 

RESIDENTIAL 

RURAL 
RESIDENTIAL 

RURAL 

RURAL 

COMMERCIAL 
RESIDENTIAL 

RURAL 

RURAL 

SCHOOL 
RESIDENTIAL 

SCHOOL 

RURAL 

RURAL 

COMMERCIAL 

RESIDENTIAL 

COMMERCIAL 

NO OF LANES HORIZ CONFIG 

CURVE 

CU RV E 

STRAIGHT 

INTERSECTION 

STRA I G l f  

STRAIGHT 

STRAIGHT 

STRAIGHT 

STRAIGHT 

STRAIGHT 
INTERSECTION 

STRA I GHT 
INTERSECTION 

CURVE 

CURVE 

STRAIGHT 

CURVE 

CURVE/STRAIGIIT 

VERT CONFIG 

1 O 

1 l / 2 %  

LEVEL 

LEVEL 

3 1 / 2 %  

LEVEL 

LEVEL 

LEVEL 

LEVEL 

LEVEL 

LEVEL 

LEVEL 

LEVEL 

1 l / z O  

LEVEL 

LEVEL 

S I G N I F I C A N T  
HIGHWAY DATA 

FREEWAY 
INTERCHANGE 

FREEWAY 
INTERCHANGE 

INTERSECTION 

FREEWAY OVERPASS 

TREE O F F  ROAD 
FREEWAY 

NO PEDESTRIAN 
CROSSWALK 

R R CROSSING 

HIGH SCHOOL 
DRIVE 

INTERSECT ION 

FREEWAY 
INTERCHANGE 

FREEWAY 

POWER POLE 
O F F  ROAD 

POWER POLE 
OFF  ROAD 

INTERSECTION 

RELEVANT 
AMBIENT DATA 

LIGHT/SNOW/ I C E  

LIGHT/  I C E  

DARK/ WET 

DUS K/CLEAR/DRY 

DARK/ SNOW/ 
S L I P P E R Y  

L IGHT/OVERCAST/ 
WET 

L IGHT/CLEAR/ 
SNOW COVERED 

L IGHT/DRY 

DARK/FOG/ 
S K I  PPERY 

L IGHT/CLEAR/DRY 

DARK/WET 

ENV I RONMENTAL DATA SUMMARY 



LOCAT ION 

RURAL 

COMMERC IAL 

COMMERCIAL 

INDUSTRIAL/ 
RURAL 

COMMERCIAL 

RURAL / 
RESIDENTIAL 

RURAL 

RURAL 

RESIDENTIAL 

RURAL 

RURAL 

RURAL 

RESIDENTIAL 

RURAL 

RURAL 

RESIDENTIAL 

COMMERCIAL 

RURAL 

NO OF LANES l fORlZ CONF IG 

STRB IGHT 

CURVE 

STRAIGHT 

CURVE 

PARKING LOT 

CURVE 

STRAIGHT 

CURVE 

STRAIGHT/ 
STRAIGHT 

CURVE 

CURVE 

CURVE 

STRAIGHT/ 
STRAIGHT 

STRAIGHT 

STRAIGHT/ 
STRAIGHT 

STRAIGHT 

STRAIGHT 

CURVE 

V E R T  CONFIG 

LEVEL 

LEVEL 

1 l / z O  

LEVEL 

_______f 

LEVEL 

LEVEL 

LEVEL 

1" 

LEVEL 

LEVEL 

LEVEL 

LEVEL 

LEVEL 

ENV I RONMENTAL DATA SUMARY 

S I G N I F I C A N T  
HIGHWAY DATA 

INTERSECTION 

PREV IOUS CHANGE 
I N  HORIZONTAL 
ALIGNMENT 

SUDDEN CHANGE 
I N  HORIZONTAL 
AL I G M E N T  

FREEWAY 

FREEWAY 
E X I T  RAMP 

INTERSECTION 

SCENIC DRIVE 

FREEWAY 
E X I T  RAMP 

"Y" TYPE 
INTERSECTION 

INTERSECTION 

INTERSECTION 

PEDESTRIAN 
PARKED CARS 

DRIVEWAY 

RELEVANT 
AMBIENT DATA 

DARK/DRY 

LIGHT/DRY 

DARK/DRY 

L IGHT/DRY 

L IGHT/OVERCAST 
WET 

LIGHT/DRY 

LIGHT/DRY 

DARK/ DRY 

LIGHT/CLEAR/DRY 

LIGHT/CLEAR/DRY 

L IGHT/DRY 

L IGHT/CLEAR/DRY 

L IGHT/DRY 

L IGHT/CLEAR/DRY 

OVERCAST/ WET 

SUN BLINDED 
DRIVER 
L IGHT/CLEAR/DRY 



AA# I LOCATION I NOOF LANES 

z-f- RESIDENTIAL 

201 1 RESIDENTIAL 

199 

200 

202 1 COMMERC IAL 

RURAL 

COMMERCIAL 

203 1 RESIDENTIAL 

204 1 RESIDENTIAL 

A 
w 205 1 RESIDENTIAL 

206 I RESIDENTIAL 

I HORIZ CONFIG I VERT CONFIG 

CURVE 

STRAIGHT/ 
STRAIGHT 

STRAIGHT 

STRAIGHT/ 
STRAIGHT 

STRAIGHT/ 
STRA IGHT 

STRAIGHT 

'IS" CURVE 

STRAIGHT/ 
STRAIGHT 

LEVEL 

LEVEL 

LEVEL 

LEVEL 

LEVEL 

SIGNIF ICANT 
HIGHWAY DATA 

GRAVEL ON 
ROADWAY 

INTERSECTION 

PEDESTRIAN, 
PARKED CARS 

INTERSECT ION 

INTERSECTION 

RESIDENTIAL 
DRIVEWAY 

TREE OFF ROAD 

INTERSECTION 

RELEVANT 
AMBIENT DATA 

ENVIRONMENTAL DATA SUMMARY 









V E H I C L E  DATA SUMMARY - PAGE 4 

A C C I D E N T  C O N F I G U R A T I O N  AA C A S E  MODEL MAKE MODEL BODY T Y P E  SPEED VL) I 
NUMBER YEAR A T  IMPACT 

PLYMOUTH 

CHEVROLET 

FORD 

B U l C K  

DODGE 

2-DOOR 0 5 

S T A .  WGN. 40 

4-DOOR - - 

2-DOOR 35 

2 -DOOR 0 

I N T E R S E C T I O N  

ROLL-OVER 

P E D E S T R I A N  

P E D E S T R I A N  

P E D E S T R I A N  

DUSTER 

SUBURBAN 

G A L A X I E  

ELECTRA 

DART 

GMC 

FORD 

FORD 

CARRYALL SUBURB 

FA IIILANE 

MAVERICK 

P E D E S T R I A N  

F I X E D  O B J E C T ,  HEAD-ON 

F I X E D  O B J E C T ,  HEAD-ON 

CHEVROLET C - 1 0  P I C K - U P  ROLL-OVER 

FORD 

CHEVROLET 

FORD 

FORD 

FORD 

OLDSMOBILE 

MERCURY 

FORD 

CAD I L LAC 

HARLEY-UAVISON 

CHRYSLEK 

BlJS 

W I N N t  BAG0 

t'ONT I A C  

MAVERICK 

M A L I  BU 

LTD 

TOR I N 0  

BRONCO 

DELTA 88 

MARQUIS 

MUSTANG 

E L  DORADO 

F I X E D  O B J E C T ,  HEAD-ON 

F I X E D  O B J E C T ,  HEAD-ON 

I N T E R S E C T  I O N  

I N T E R S E C T I O N  

ROLL-OVER 

P E D E S T R I A N  

HEAD -ON 

FIEAD -ON 

F I X E D  O B J E C T ,  HEAD-ON 

F I X E D  O B J E C T ,  HEAD-ON 

IIEAD-ON 

I1EAD-ON 

NC WPORT 01 -FI)EW-3 

0 1 - F L E W - 2  

E I R E  

1 2 - l  i ) t W - 2  RUN O F F  ROAD 



VEHICLE DATA SUMMARY - PAGE 5 

AA CASE MODEL MAKE 
NUMBER YEAR 

MODEL BODY TYPE SPEED AT 
IMPACT 

FORD 

HONDA 

FORD 

PORCHE 

CHEVROLET 

HONDA 

AMC 

DODGE 

BUICK 

FORD 

CHEVROLET 

PLYMOUTH 

FORD 

CHEVROLET 

TOYOTA 

VOL KSWAG EN 

HONDA 

HONDA 

CHRYSLER 

I N T  ERNAT ION 

PLYMOUTH 

FORD 

STAKE-TRUC K 

-- 
MAVERICK 

914 

C - 5 0  

C B 7 5 0  

MATADOR 

DART 

S P E C I A L  

P INTO 

CAMARO 

SAVOY 

MAVERICK 

NOVA 

CORONA 

1300 

C L 3 5 0  

500 

NEWPORT 

TRACTOR-TRAILOR 

BELVEDERE 

PINTO 

MOTORCYCLE 

2-DOOR 

2-DOOR 

TRUCK 

MOTORCYCLE 

4 -DOOR 

4-DOOR 

2 -DOOR 

2-DOOR 

2-DOOR 

4-DOOR 

2-DOOR 

2-DOOR 

4 -DOOR 

2-DOOR 

MOTORCYCLE 

MOTORCYCLE 

4-DOOR 

VD I ACCIDENT CONFIGURATION 

ROLL-OVER 

INTERSECTION 

INTERSECTION 

ROLL-OVER 

ROLL-OVER 

HEAD -ON 

HEAD-ON 

INTERSECTION 

INTERSECTION 

ROLL-OVER 

INTERSECT ION 

INTERSECTION 

PEDESTRIAN 

HEAD -ON 

HEAD -ON 

HEAD -ON 

HEAD -ON 

LOST CONTROL 

HEAD -ON 

HEAD -ON 

INTERSECT ION 

INTERSECTION 





MOTOR V E H I C L E  SAFETY STANDARDS 

T I M E S  
REFERRED 

1 

1 

1 

1 

8 

1 

26 

3 

11 

6 

9 

12 

9 

9 

5 

1 

3 

5 

7 

3 

8 

1 
- 

I 
STANDARD 
IVUMBER 

101 

103 

105 

11 1 

113 

121  

201  

20 2 

2 03 

204 

205 

206 

207 

2 08 

209 

21 0 

211 

21 2 

214 

216 

301 

302 

STANDARD T I T L E  

CONTROL LOCATION, I D E N T I F I C A T I O N  AND ILLUMINATION 

WINDSHIELD DEFROSTING AND DEFOGGING SYSTEMS 

HYDRAULIC S E R V I C E  BRAKE, EMERGENCY BRAKE, PARKING BRAKE 

REARVIEW MIRRORS 

HOOD LATCH SYSTEM 

A I R  BRAKE SYSTEMS 

OCCUPANT PROTECTION I N  I N T E R I O R  IMPACT 

HEAD R E S T R A I N T S  

IMPACT PROTECTION FOR THE DRIVER FROM STEERING CONTROLS 

STEERING CONTROL REARWARD DISPLACEMENT 

GLAZING MATERIALS 

DOOR LOCKS AND DOOR RETENTION COMPONENTS 

ANCHORAGE OF S E A T S  

SEAT BELT INSTALLATIONS 

SEAT BELT A S S E M B L I E S  

S E A T  BELT ASSEMBLY ANCHORAGES 

WHEEL NUTS, WHEEL D I S C S ,  AND HUB C A P S  

WINDSHIELD MOUNTING 

S I D E  DOOR STRENGTH 

ROOF CRUSH 

FUEL TANKS, TANK F I L L E R  P I P E S ,  AND CONNECTIONS 

FLAMMABILITY OF INTERIOR MATERIALS 



HIGHWAY S A F E T Y  PROGRAM STANDARDS 

T I M E S  
STANDARD T I T L E  

P E R I O D I C  MOTOR V E H I C L E  I N S P E C T I O N  

MOTORCYCLE S A F E T Y  

D R I V E R  EDUCATION 

D R I V E R  L I C E N S I N G  

T R A F F I C  COURTS 

ALCOHOL I N  R E L A T I O N  TO HIGHWAY SAFETY 

I D E N T I F  I C A T I O N  AND S U R V E I L L A N C E  O F  A C C I D E N T  L O C I i T I O N S  

EMERGENCY MEDICAL S E R V I C E S  

HIGHWAY D E S I G N ,  CONSTRUCTION,  AND MAINTENANCE 

T R A F F I C  CONTROL D E V I C E S  

P E D E S T R I A N  S A F E T Y  

P O L I C  t T R A F F I C  S E R V I C E S  

D E B R I S  HAZARD CONTROL AND CLEANUP 



SUMMARY OF MATRIX CELLS BY CASE 

.44 CASE NUMBEK 

100 

101 

105 

114 

115 

126 

129 

130 

132 

133 

134 

136 

138 

139 

140 

1 

(2)- 

(3)- 

(2) - 

(2) - 
(3)+ 

(4)- 

(1)- 

( 3 ) -  

(2)-  

(2)- 

(3)-  

(1)- 

( 2 ) -  

(6)- 

(1)- 

(5) - 

2 

(1)- 

(1)+ 

( I ) +  

(1)-  

( I ) +  

( 1 )  

(1)-  

(1)- 

(1)- 

(1)- 

(1)-  

3 

( I ) +  

(1)-  

(1)-  

(1)- 

( I ) +  

(3)+ 

(1)-  

( 2 ) -  

( I ) +  

(1)- 

(1)- 

( I ) +  

( I ) +  

4 

(1)- 

(1)- 

(1)- 

(1)- 

( 2 ) -  

MATRIX CELL 

5 

( I ) +  

(1 ) -  

( I ) +  

(1)-  

(1)-  

(1)-  

(1)-  

(1)- 

(2)- 

( I ) +  

(1)-  

6 

(1)- 

(1)- 

(1)- 

(1)- 

7 

(1)- 

(1)-  

(1)- 

(I)+. 

(1) - 
(3)- 

(1 - 

(1)- 

(3)- 

(1)- 

8 

(1)- 

(1)-  

( I ) +  

(1) - 

( I ) +  

1 
9 

( I ) +  

(1 - 

(2 )+  

( I ) +  

( 1 ) -  

(1 1 + 

( I ) +  

( I ) +  



SUMMARY OF MATRIX CELLS BY CASE, 



S U W Y  OF MATRIX CELLS BY CASE, 



SUMMARY OF MATRIX C E L L S  B'i CASE, 



SUMRY OF MATRIX CELLS BY CASE, 

M CASE NUMBER 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

2 04 

2 05 

2 06 

9 - 

(1 + 

(I)+ 

(I)+ 

(I)+ 

(I)+ 

1 

(I)+ 

11)- 

(I)+ 

(1)- 

(1)- 

(1)- 

(1) - 

(8) - 
(I)+ 

(1)- 

(1)- 

(1)- 

(91- 

(3)- 

(3)- 

(I)+ 

(I)+ 

4 2 

(1)-  

(2)- 

(1)- 

(I)+ 

(1)- 

(I)+ 

(1)- 

(I)+ 

(1)- 

(1)- 

(I)+ 

(1) - 

6 

(1)- 

MATRIX CELL 

5 

(I)+ 

(1) + 

(I)+ 

(1)- 

(1)- 

(11-j 

(I)+ 

(2) - 

(1) - 

(I)+ 

3 

(I)+ 

(I)+ 

( I ) +  

(1)+ 

7 

(1)- 

(1)- 

(4) - 

(1)- 

(1)- 

( 2 ) -  

(1)- 

(1) - 

(1)- 

8 

(1)- 



MATRIX CELL SUMMARY 



6 . 0  F i n d i n g s  and D i s c u s s  i o n  

T h i s  s e c t i o n  p r e s e n t s  some r e s u l t s  of  i n i t i a l  a n a l y t i c a l  

methods used  i n  examining a c c i d e n t  d a t a .  Data  f i l e s  u t i l i z e d  were 

t h o s e  of t h e  Washtenaw County ,  Michigan,  C o l l i s i o n  Performance and 

I n j u r y  Repor t  (CPIR) f i l e ,  and i n c l u d e  Leve l  111 a c c i d e n t  c a s e  s t u d i e s  

completed t h i s  p a s t  y e a r  a s  p a r t  of  t h e  t r i - l e v e l  program i n  con- 

j u n c t i o n  w i t h  p r e v i o u s  y e a r s  Leve l  I1 c a s e s ,  

C r e a t i n g  a n  I n j u r y  S e v e r i t y  Model u s i n g  A I D  and MCA Programs.  

One approach  o f t e n  employed i n  c o n n e c t i o n  w i t h  a c c i d e n t  d a t a  is 

t o  e s t a b l i s h  some h y p o t h e s i s  l i k e :  s e a t  b e l t s  minimize  i n j u r y ,  o r  

d r i v e r  e d u c a t i o n  p r e v e n t s  a c c i d e n t s .  Where there is a d i r e c t  and 

obv ious  e f f e c t ,  pe rhaps  a s  i n  t h e  s e a t  b e l t  h y p o t h e s i s ,  it is  q u i t e  

r e a s o n a b l e  t o  l o a k  a t  a  s i m p l e  c o r r e l a t i o n  and t o  o b s e r v e  t h a t  i t  

is p o s i t i v e .  Where t h e  e f f e c t  is less o b v i o u s  -- f o r  example i n  

comparing s e v e r a l  k i n d s  o f  ene rgy  a b s o r b i n g  s t e e r i n g  columns -- 
an  obse rved  c o r r e l a t i o n  may i n  f a c t  be  s p u r i o u s ,  D i f f e r e n t  s t e e r i n g  

columns may be i n s t a l l e d  i n  d i f f e r e n t  s ize  c a r s ,  and t h e s e  d i f f e r e n t  

s i z e  c a r s  may be d r i v e n  by d i f f e r e n t  a g e  p e r s o n s  a t  d i f f e r e n t  p l a c e s ,  

s p e e d s ,  and t i m e s ,  and be  i n v o l v e d  i n  v a s t l y  d i f f e r e n t  t y p e s  of  

a c c i d e n t s .  The t e c h n i q u e s  of  m u l t i v a r i a t e  a n a l y s i s  a r e  u s e f u l  h e r e  

i n  d e t e r m i n i n g  ! n t e r a c t i o n s  which a f f e c t  s u c h  o u t p u t  measures  a s  

i n j u r y  s e v e r i t y .  

Of t h e  more t h a n  600 items of i n f o r m a t i o n  a b o u t  e a c h  occupan t  

r e c o r d e d  i n  t h e  CPIR f i l e ,  many a r e  o b v i o u s l y  c o r r e l a t e d  w i t h  i n j u r y  

p r o d u c t i o n ,  These i n c l u d e  t h e  v e h i c l e  damage index  (VDI), i n c h e s  of 

s h e e t  m e t a l  c r u s h ,  and impact  s p e e d .  While none c o r r e l a t e  d i r e c t l y  

w i t h  i n , j u r y  l e v e l ,  t h e i r  a s s o c i a t i o n  is e x p e c t e d ,  and c a n  be  e a s i l y  
e s t a b l i s h e d .  

There  a r e ,  on t h e  o t h e r  hand,  many o t h e r  i n f o r m a t i o n  items 

f o r  which t h e  c o r r e l a t i o n  is n o t  q u i t e  s o  o b v i o u s ,  An e m p i r i c a l  



approach towards  u n d e r s t a n d i n g  t h e s e  r e l a t i o n s h i p s  is t o  d e f i n e  

a  dependent  v a r i a b l e  ( such  a s  s e v e r i t y  of  i n j u r y )  and t o  s e l e c t  

a numbei- of  c a n d i d a t e  independent  v a r i a b l e s  on t h e  b a s i s  of  exper -  

i e n c e ,  or p r e v i o u s  a n a l y s e s .  

T h i s  approach  was employed th rough  a n  A I D  a n a l y s i s  of  t h e  

Kashtenaw County CPIR d a t a  f i l e ,  and was s t r u c t u r e d  t o  d i s p l a y  t h e  

r c l a t i o n s t i i p  between occupan t  i n j u r y  l e v e l  and many independen t  

v a r i a b l e s  b e l i e v e d  t o  have some a s s o c i a t i o n  w i t h  i n j u r y ?  The A I D  

a n a l y s i s  p r o v i d e s  two t y p e s  of  o u t p u t .  A set  of  one-way a n a l y s i s  

o f  varfanc3e  t a b l e s ,  w i t h  t h e  r e s u l t s  a r r a n g e d  i n  t h e  o r d e r  of 

i n c r e a s i n g  mean i n j u r y  l e v e l ;  and a  "tree" showing b i n a r y  s p l i t s  

cf d a t a  which b e s t  e x p l a i n  v a r i a t i o n  i n  i n j u r y  a s  a  f u n c t i o n  of t h e  

independent  v a r i a b l e s .  A l ist  of v a r i a b l e s  used i n  a  f i r s t  

examina t ion  of the d a t a  is p r e s e n t e d  i n  Tab le  6-1. The r e s u l t i n g  

' ' t r e e ' '  i s  ~ h o w n  i n  F i g u r e  6-1. The f i r s t  s e t  of A n a l y s i s  of 

Var iance  - l a b l e s  is i n c l u d e d  a s  Appendix H . **  

* S o n d q u i s t  and Morgan, "The D e t e c t i o n  of I n t e r a c t i o n  E f f e c t s r : ,  
Monograph $35, Survey Resea rch  C e n t e r ,  I n s t i t u t e  f o r  S o c i a l  Research  
The U n i v e r s i t y  o f  Michigan,  (1964) 

* + Andrews , Morgan, and S o n d q u i s t  , " M u l t i p l e  C l a s s  i f  i c a t  i o n  A n a l y s i s " .  
Survey Research  C e n t e r ,  I n s t i t u t e  f o r  S o c i a l  Resea rch ,  The U n i v e r s i t y  
of hl ichigan.  1969.  A r e p o r t  on a computer  program f o r  M u l t i p l e  
R e g r e s s i o n  u s i n g  c a t e g o r i c a l  p r e d i c t o r s .  



T A B L E  6-1 

Indepe~dent Variables used in  Washtenaw 
County New Car F i l e  A I D  Analysis. 

Col l is ion venicle t o  object  (yes, no, or  unknown) 
Col l is ion vehicle t o  vehic le  

Yes (configurat ion unknown) 
No 
Head on 
Intersect ion (type L )  
Sideswipe 
Rear Impact 
Other 
I n t e r ~ e c t  ion (type T)  
Unknoan 

Case vehic le  Corporation 
General Motors 
Ford 
C h r  ys ler  
Rmer ican Motors 
e t c .  

Model year cf vehicle 
Body s t y l e  of vehicle 

2 door sedan 
4 door sedan 
s t a t i o n  wagon, 
e t c .  

General area of p r inc ipa l  damage t o  vehicle (from VDI) 
f ron t  
r i g h t  s i de  
back 
t OP 
e t c .  

Col l i s ion  type (from VDI) 
Rollover 
F i r e  
Wide impact 
Narrow impact 
S ideow ipe 
e t c ,  

Steering coli~mn Energy Absorbing device (by type of device) 
External object  in t rus ion in to  passenger compartment (yes,  no, un 
Windshield bond separat ion (yes, no, unknown) 
Occupant s ea t  locat ion 
Occupant age 
Lap b e l t  worn (yes, no ,  unknown) 
Upper t o r s9  r e s t r a i n t  worn (yes,  no,  unknown) 
Degree of e j e c t  ion (none, p a r t i a l  , complete, unknown) 



F o r  t h e  606 o c c u p a n t s  
i n v o l v e d  i n  c o l l i s i o n s  I 

F i g u r e  6-1. A I D  Diagram f o r  t h e  Washtenaw County N e w  Car Data S e t .  

-o f  t h e  s i d e s w i p e ,  r e a r -  
e n d ,  and  i n t e r s e c t i o n  t y p e ,  
t h e  mean i n j u r y  was 0 . 6 1 4 .  

For  t h e  384 o c c u p a n t s  
i n v o l v e d  i n  c o l l i s i o n s  

-o f  t h e  head-on and  s i n g l e  
v e h i c l e  t y p e ,  t h e  mean 

, in,]  u r  y  l e v e l  was 0 . 9 1 9 .  

For  t h e  990 o c c u p a n t s  
i n v o l v e d  i n  c o l l i s i o n s  
i n  which t h e  w i n d s h i e l d  
bond d i d  n o t  s e p a r a t e ,  
t h e  mean i n j u r y  l e v e l  
was  0 .732.  

in which t h e  w i n d s h i e l d  
i n j u r y  l e v e l  was bond d i d  s e p a r a t e ,  t h e  

For  1104 o c c u p a n t s ,  mean i n j u r y  l e v e l  was 
t h e  mean i n j u r y  1 . 7 4 .  

-7 
- 

l e v e l  w a s  0 .876.  
For  t h e  2 1  o c c u p a n t s  For  t h e  1 0  o c c u p a n t s  o f  
who w e r e  p a r t i a l l y  cars w i t h  mesh o r  no 

-. o r  f u l l y  e j e c t e d ,  t h e  s t e e r i n g  column e n e r g y  
mean i n j u r y  l e v e l  a b s o r b i n g  d e v i c e ,  t h e  
w a s  3 .81 .  mean i n j u r y  l e v e l  w a s  

2.99. 

F o r  t h e  11 o c c u p a n t s  o f  
cars w i t h  b a l l  o r  s l o t t e d  
s t e e r i n g  column e n e r g y  
a b s o r b i n g  d e v i c e ,  t h e  
mean i n j u r y  l e v e l  was 
5 .18.  1 I 

- 

For  t h e  9  
---- 

i n v o l v e d  i n  c o l l i s i o n s  



W i t h  reference t o  Figure 6-1, the var iable  which best  expla ins  
the var ia t ion  in overa l l  mean in jury  t o  occupants in  t h i s  s e t  of 

data is degree of e j9ct ion.  Occupants experiencing p a r t i a l  or  f u l l  

e jec t ion  averaged 3.81 on the Abbreviated Injury Scale (AIS). 
Occupants not e jected averaged 0.819, Windshield bond separat ion is 

the second d iv i s ion  of non-ejected occupants. T h i s  appears a s  a 

signif icant  predictor  of accident s eve r i t y .  F ina l l y ,  on the  upper 

branch, head-on and s ing l e  vehic le  accidents a r e  separated from other 

accident conf igurat  ions, 

For the  21 e jected occupants, a  subsequent d iv i s ion  occurs fo r  
the type of energy absorbing s t ee r ing  column. The e f f e c t  is t o  

indicate  t ha t  the  s t ee r ing  column used in  most Chrysler Corporation 

vehicles (a mesh column) is associa ted w i t h  lower in jury  fo r  

e , jectees,  than the  GM and Ford s t ee r ing  columns. While the  ass- 

oc ia t ion  is s u f f i c i e n t l y  s t rong  for  a data  s p l i t ,  a s  shown in  t he  

diagram, i t  does not make good sense physical ly .  T h i s  can be con- 
sidered a s  a marker, or indicator  var iab le ,  which points  t o  a poss ible  

re la t ionsh ip  whicrl is ,  a t  the  moment, hidden within the data .  

Steering column type is almost completely explained by d i f ferences  

anong manufacturers, suggesting tha t  the  e j ec t i on  phenomenon is best  

explained by t h a t  f a c t o r .  

To follow up an examination of these in jury  producing f a c t o r s ,  

a  Multiple C la s s i f i ca t i on  Analysis (MCA) was performed using those 

var iables  which (from the  A I D  ana lys i s )  were judged most l i k e l y  t o  

s ign i f i can t ly  p red ic t  in jury .  A s  opposed t o  a mul t ip le  regress ion 

ana lys i s ,  which ord inar i ly  requ i res  quan t i t a t ive  var iab les  f o r  prea 
d i c t i ng ,  MCA allows the  use of q u a l i t a t i v e ,  or ca tegor ica l  var iab les .  

For the most pa r t  information recorded in connection w i t h  an accident  

is ca tegor ica l  i n  form. In analyzing these  data it is useful  t o  be 
a b l e  t o  est imate the  contr ibut ion of each of the code l eve l s  of a 
q u a l i t a t i v e  var iab le  i n  terms of a dependent var iab le  ( i n  t h i s  case 

the s eve r i t y  of i n ju ry ) .  



The comple te  MCA o u t p u t  is p r e s e n t e d  i n  Appendix I .  I t  c o n s i s t s  

of a l l  p o s s i b l e  two-way t a b u l a t i o n s  o f  t h e  p r e d i c t o r  v a r i a b l e s ,  

( T a b l e  1-15) f o l l o w e d  by a  t a b u l a t i o n  o f  t h e  r e l a t i v e  c o n t r i b u t i o n  

of each  of t h e  p r e d i c t o r s ,  and t h e i r  code  v a l u e s ,  t o  t h e  s e v e r i t y  

of d r i v e r  i n j u r y  ( t h e  dependent  v a r i a b l e )  . 

O f  t h e  v a r ~ a b l e s  chosen f o r  t h i s  a n a l y s i s ,  w i n d s h i e l d  bond 

s e p a r a t i o n  b e s t  n r e c l i c t s  in , ju ry  s e v e r i t y ,  i n d e p e n d e n t l y  a c c o u n t i n g  

for 1'75 of t h e  l i n e a r  v a r i a n c e  i n  s e v e r i t y .  None o f  t h e  o t h e r  

z.:<iables chosen  c o n ~ r i b u t e  more t h a n  2% of t h e  v a r i a n c e  i n  t h i s  

morie'i. The c l a s s  mear, of t h o s e  c a s e s  w i t h  no s e p a r a t i o n  is 0 . 6 2  

dn  ~ . l c  AIS s c a l e .  Th? c l a s s  mean of t h o s e  w i t h  s e p a r a t i o n  is 2 . 6 2 .  

I t  s h o u l d  be c l e a r  t h a t  w i n d s h i e l d  bond s e p a r a t i o n  may n o t  n e c e s s a r i l y  

c a d s e  i n , l u r y ,  b u t  may be s imply  a  good i n d i c a t o r  of  a c c i d e n t  

s t v e ~ i t y .  P e r c e n t  s e p a r a t i o n  is u s u a l l y  r e p o r t e d  by t h e  i n v e s t i g a t i n g  

ieams,  b u t  k3s n o t  g e n e r a l l y  been encoded i n t o  t h e  d i g i t a l  f i l e s .  

T h i s  a n ~ l y s i e  s u g g e s t s  t h a t ,  i f  a l l  w i n d s h i e l d s  have a p p r o x i m a t e l y  

t h e  s a w  ; c t e n t i o n  c a p a b i l i t y ,  t h e  p e r c e n t  s e p a r a t i o n  measure may 

be a more p ~ e c i s e  measure of s e v e r i t y  t h a n  o t h e r  v a r i a b l e s ,  and s h o u l d  

be i i ~ c l u d e d  ~ n t ~  t h e  d i g i t a l  f i l e ,  

In t h e  t h i r d  t a b u l a t i o n ,  d i s p l a y i n g  s e v e r i t y  a s  a  f u n c t i o n  of  

t y p e  of EA column, t h e r e  is no s i g n i f i c a n t  v a r i a n c e  a c c o u n t e d  f o r  

( 0 . 3 % ) .  One c c ~ l l d  c o n c l u d e  t h a t ,  a t  l e a s t  i n  t h i s  d a t a  s e t ,  t h e s e  

t h r e e  n ~ s t  cGmmon Ek d e v i c e s  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  i n  

ter ins of  o v e r a i l  i n j u r y  t o  t h e  d r i v e r ,  

T h e  o v e r a l l  mul t  i p l e - ~ 2  ( t h e  s q u a r e  of t h e  m u l t i p l e  c o r r e l a t  i9n 

coef  f i c i e n t )  is 17%, i n d i c a t i n g  t h a t  t h e  one v a r i a b l e  a c c o u n t s  

f o r  a l m o s t  a i l  of  t h e  v a r i a n c e  i n  i n j u r y  s e v e r i t y  f o r  t h e s e  v a r l a b l e e .  

T h i s  program assumes no i n t e r a c t i o n s  among t h e  v a r i a b l e s ,  and 

t h e  many two-way t a b l e s  a r e  p r i n t e d  o u t  t o  a l l o w  a n  i n v e s t i g a t o l ,  t o  

de termine  whether  t h i s  is  t r u e .  Windsh ie ld  bond s e p a r a t i o n ,  a s  one  

can see fi-om t h e  b i v a r i a t e  t a b l e s ,  does  n o t  i n t e r a c t  w i t h  t h e  



o t h e r  v a r i a b l e s .  One e x c e p t i o n  t o  t h i s  is t h e  low involvement  r a t e  

of t h e  mesh t y p e  EA column i n  r e a r  damage t o  t h e  v e h i c l e .  From 

a  p r e v i o u s  a n a l y s i s  i t  was n o t e d  t h a t  t h e  mesh EA column is g e n e r a l l y  

a s s o c i a t e d  w i t h  C h r y s l e r  C o r p o r a t i o n  v e h i c l e s .  There  is n o t h i n g  

obv ious  i n  t h e  p r e s e n t  d a t a  t o  e x p l a i n  t h e  under invo lvement  i n  

r e a r  damage. T h i s  4 x 2 t a b l e  y i e l d s  a  c h i - s q u a r e  o f  8 . 2 ,  s i g n i f i c a n t  

a t  t h e  .04 l e v e l .  The v a l u e  o f  -2 l o g  (maximum l i k e l i h o o d  r a t i o )  is 

9 . 1 ,  and s i g n i f i c a n t  a t  t h e  .03 l e v e l .  The d i g i t a l  f i l e  c o n t a i n i n g  

Leve l  I11 i n v e s t i g a t i o n  c a s e s  s t u d i e s  i n c l u d e d  a  t a b u l a t i o n  o f  t h e  

l o c a t i o n  and s e v e r i t y  of  e a c h  i n j u r y  t o  e a c h  o c c u p a n t .  The number 

of  i n j u r i e s ,  t h e n  is  much l a r g e r  t h a n  t h e  number o f  o c c u p a n t s .  T h i s  

p r o v i d e s  a  d a t a  set of  s u f f i c i e n t  s i z e  t o  p l o t  s e v e r a l  t y p e s  o f  

i n j u r y  d i s t r i b u t i o n s .  

F i g u r e s  6-2 and 6-3 show t h e  d i s t r i b u t i o n  o f  i n j u r i e s  by 

body a n a t o m i c a l  l o c a t i o n  and s e v e r i t y  (Abbrev ia ted  I n j u r y  S c a l e )  

f o r  two s u b s e t s  of  t h e  Washtenaw County 1969 t o  1972 model y e a r  

passenger  c a r s .  The major  d i f f e r e n c e  between t h e  two p o p u l a t i o n s  

i n  s e v e r i t y  o f  head and neck i n j u r i e s  f o r  e j e c t e d  o c c u p a n t s ,  While 

t h i s  d i s t r i b u t i o n  of  i n j u r y  l o c a t i o n  is somewhat d i f f e r e n t ,  s u c h  a s  

g r e a t e r  l e g  i n j u r i e s  f o r  n o n - e j e c t e e s  and more f a c i a l  i n j u r i e s ,  

t h e  i n c r e a s e d  s e v e r i t y  i n  most c a t e g o r i e s  f o r  e j e c t e e s  is s t r i k i n g l y  

c l e a r  . 

I n  summary, we have shown t h a t  e m p i r i c a l  m u l t i v a r i a t e  a n a l y s i s  

t e c h n i q u e s  a r e  u s e f u l ,  a s  well a s  n e c e s s a r y  t o  a v o i d  t h e  p i t f a l l s  

o f  na r rowly  f o c u s e d  s i m p l e  c o r r e l a t i o n ,  I n  t h e  p r e c e d i n g  s e c t i o n ,  

t h e  Automat ic  I n t e r a c t i o n  D e t e c t i o n  a l g o r i t h m  was u t i l i z e d  f o r  a n  

i n i t i a l  e x a m i n a t i o n  of a se t  o f  a c c i d e n t  d a t a ,  and a  M u l t i p l e  
C l a s s i f i c a t i o n  A n a l y s i s  a l g o r i t h m  used  t o  c o n s t r u c t  a  l i n e a r  model 

between s e v e r a l  c z t e g o r i c a l  v a r i a b l e s  and d r i v e r  i n j u r y ,  

T h e  a s s o c i a t i o n  of  w i n d s h i e l d  bond s e p a r a t i o n  w i t h  i n c r e a s e d  

d r i v e r  i n j u r y  s u g g e s t s  t h a t  t h i s  r e l a t i o n s h i p  may be a  s e n s i t i v e  

i n d i c a t o r  of  a c c i d e n t  s e v e r i t y .  I t  may, i n  f a c t ,  be t h o u g h t  of  a s  

a  s o r t  of  a c c e l e r o m e t e r  p r o v i d i n g  i n f o r m a t i o n  r e l a t i v e  t o  "g" f o r c e s  

i n  an  a c c i d e n t .  F a c t o r s  r e s t r i c t i n g  f u r t h e r  s u b s t a n t i a t i o n  o f  t h i s  
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r e l a t i o n s h i p  a r e  t h e  l i m i t e d  number of c a s e s  i n  t h e  Washtenaw County 

d a t a  f i l e ,  and l ack  of g r e a t e r  d e t a i l  on percentage  of windshie ld  

bond s e p a r a t i o n .  T h i s  r e l a t i o n s h i p  w i l l  be f u r t h e r  explored  
du r ing  t h e  coming year w i th  t h e  l a r g e r  set of a c c i d e n t  c a s e s  t o  be 

s t o r e d  i n  t h e  d a t a  f i l e .  

T h e  r e l a t i o n s h i p  between i n j u r y  and windshie ld  bond s e p a r a t i o n  
a l s o  i n d i c a t e s  t h a t  one d a t a  element which should  be c o l l e c t e d  

i a u t i n e l y  f o r  v e h i c l e s  i n v e s t i g a t e d  a s  Level I11 i n v e s t i g a t i o n s  o r  

i n  which c r a s h  r e c o r d e r s  a r e  p laced ,  is percentage  of windshie ld  

bond s e p a r a t i o n .  





1 I n j u r y  Level  C l a s s i f i c a t i o n s  

Of p a r t i c u l a r  i n t e r e s t  d u r i n g  t h i s  p a s t  y e a r  of  a c c i d e n t  

i r i v e s t i g a t i o n s ,  was t h e  c o r r e l a t i o n  between p o l i c e  i n j u r y  codes  

and t h e  AIS,  Abbrev ia ted  I n j u r y  Code a s  u s e d  by 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  teams.  

A p r e v i o d s  s t u d y  oil exposure  i n f o r m a t i o n  conduc ted  i n  1970 

it:c.luded a colnparison of t h e  u s e  of  t h e  p o l i c e  i n j u r y  code and t h e  

A b b r e v j s t e d  I n j u r y  S c a l e  (AIS) .*  Medical  r e c o r d s  f o r  540 v i c t i m s  

ci t r a f f i c  a c c i d e n t s  i n  Washtenan County i n  1968-69 were examined 

~ l t h  an AIS code a s s i g n e d  each  v i c t i m .  These codes  were t h e n  com- 

~ x r ~ ) d  w i t h  p o l i c e  c o d e s ,  which had been a s s i g n e d  i n  t h e  p o l i c e  

i n v e s t i g a t i o n s .  

S i n c e  t h i s  s t u d y  was comple ted ,  however,  d e f i n i t i o n s  o f  

n o l i c e  codes used i n  Michigan have changed.  Data c o l l e c t e d  i n  

t h i s  program p e r m i t s  a  r e e x a m i n a t i o n  o f  t h e  AIS and p o l i c e  s c a l e .  

P o l i c e  codes  used  p r i o r  t o  1971 i n  Michigan were : * *  

K=Fata l  
A=Vis ib le  s i g n s  of i n j u r y ,  a s  b l e e d i n g  

wound o r  d i s t o r t e d  member, o r  had t o  
be c a r r i e d  from s c e n e .  

B=Other s i g n s  o f  i n j u r y ,  a s  b r u i s e s ,  
a b r a s i o n s ,  s w e l l i n g .  

C-No v i s i b l e  i n j u r y  bu t  compla in t  of  
p a i n  o r  momentary unconscL ~ o u s n e s s  . 

O=No i n d i c a t i o n  of i n j u r y .  

* Robert E .  S c o t t  and P h i l l i p  S. C a r r o l l ,  A c q u i s i t i o n  o f  I n f o r -  
mat ion  on Exposure and on Non-Fatal  C r a s h e s ,  Volume I 1  - 
Accident  Data I n a c c u r a c i e s ,  Repor t  Number 03169-11, Highway 
S a f e t y  Research  I n s t i t u t e ;  The U n i v e r s i t y  of Michigan;  Ann 
Arbor ,  Michigan;  May, 1971.  

* *  Manual or? C l a s s i f i c a t i o n  of Motor V e h i c l e  T r a f f i c  A c c i d e n t s ,  - - 
Hat i o n a l  S a f e t y  C o u n c i l ;  Chicago,  I l l i n o i s ;  1962.  



S t a r t i n g  i n  1971, t hese  codes a r e : *  

K=Fa t a  1 
A=Incapac i ta t ing  I n j u r y  is  any i n j u r y  o t h e r  than  

f a t a l ,  which p r e v e n t s  t h e  i n j u r e d  person  from 
walking, d r i v i n g ,  01' normally con t inu ing  t h e  
a c t i v i t i e s  which h e  is  capable  of performing 
p r i o r  t o  t h e  motor v e h i c l e  t r a f f i c  a c c i d e n t .  

B=Nonincnpacitating Evident I n j u r y  is  any i n j u r y  
o t h e r  than f a t a l  and i n c a p a c i t a t i n g ,  which is 
ev iden t  t o  any observer  a t  t h e  scene of t h e  
a c c i d e n t .  

C=Possible  In ju ry  i s  any i n j u r y  r e p o r t e d  o r  claimed 
which is  not f a t a l ,  i n c a p a c i t a t i n g ,  o r  nonincapac i t -  
i ng  ev iden t  i n j u r y .  

Major d i f f e r e n c e s  i n  t h e  two p o l i c e  s c a l e s e x i s t - - i n  t h e  "A" 

codes,  i . e . , '  v i s i b l e  i n j u r y  ve r sus  i n c a p a c i t a t i n g  i n j u r y .  Many 

i n j u r i e s  formerly coded a s  "A" were l a c e r a t i o n s  e t c ,  wi th  minor 

t o  moderate b leed ing  t h a t  was e a s i l y  c o n t r o l l e d  and not i ncapac i -  

t a t i n g ,  and o t h e r  ev iden t  but minor i n j u r y .  Thus, we might expec t  

t h a t  under t h e  new d e f i n i t i o n s ,  t h e  "A" ca tegory  would inc lude  

fewer minor i n j u r i e s ,  and i n  t u r n  a  s m a l l e r  p ropor t ion  of  a l l  i n -  

j u red  v i c t ims  would be coded "A".  

The d i s t r i b u t i o c  of  AIS codes f o r  each p o l i c e  i n j u r y  code is 

g iven  i n  Table  6-1 f o r  non- fa ta l  i n j u r i e s  from both d a t a  ob ta ined  

i n  the  exposure  p r o j e c t  and d a t a  from t h e  c u r r e n t  Tri -Level  Accident 

Study program. The l e f t  column of each p o l i c e  code c o n t a i n s  t h e  

d i s t r i b u t i o n  i n  pe rccn t  f o r  t h e  d a t a  i n  1968-69 a c c i d e n t s .  The 

r i g h t  column i n  each ca tegory  c o n t a i n s  t h e  r e s u l t s  of t h e  c u r r e n t  

program. 

~ n d e e d ,  t h e  inc idence  of i n j u r y  of t h e  h ighe r  AIS codes among 
t h e  " A "  v i c t i m s  is h igher  i n  the  1971-72 a c c i d e n t s  i n v e s t i g a t e d  by 

t h e  HSRI MDAI team. While t h e  same i s  t r u e  of t h e  "B" v i c t i m s ,  

t h e  inc idence  of AIS=O was h igher  f o r  both t h e  "C" and "0" p o l i c e  

* Manual on C l a s s i f i c a t i o n  of Motor Vehicle  T r a f f i c  Acc idents ,  
Second E d i t i o n ,  Nat iona l  Sa fe ty  Counci l ;  Chicano, I l l i n o i s :  
May, 1970. 



(*odes  i n  t h e  MDAI d a t a  a l t h o u g h  t h e  numbers of  c a s e s  i n  t h e s e  

c n t e g o r i e s  is  s m a l l .  The d i f f e r e n c e s  i n  t h e  d i s t r i b u t i o n s  01 

"A'' i n j u r y  is  s i g n i f i c a n t  a t  t h e  5% c o n f i d e n c e  l e v e l .  

The mean AIS code f o r  each  p o l i c e  code i s  shown i n  T a b l e  6 .1-1 ,  

u i t h  f a t a l s  e x c l u d e d .  Here t o o ,  i t  s h o u l d  be n o t e d  t h a t  t h e  s e v e r -  

1!y of "A" injur8ie.s is  s l i g h t l y - - b u t  s i g n i f i c a n t l y - - h i g h e r  i n  t h e  

Y1141 sample ,  b u t  s t i l l  w i l l  be a  low a v e r a g e  AIS. The means f o r  

"R" i n j u r i e s  shon h a r d l y  any change,  w h i l e  t h e  "C" and "0" g r o u p s  

i ,ave a lower mean AIS c o d e .  As was o b s e r v e d  i n  t h e  e x p o s u r e  p r o -  

t j ecs t ,  t h e  i n c i d e n c e  of i n j u r i e s  (AIS > - 1 )  among t h e  g roup  w i t h  

p o l i c e  codes  ai z e r o  d o e s  not  i n d i c a t e  t h a t  a  p r o p o r t i o n  of " p r o p e r t y  

damage" a c c i d e n t s  a r e  a c t u a l l y  i n j u r y  a c c i d e n t s ,  s i n c e  t h e s e  v l c -  

I l m ~  were a l l  i n  a c c i d e n t s  i n  which a t  l e a s t  one occupan t  was recog-  

, . i z r d  a s  i n j u r e d  by p o l i c e .  

T A B L E  6 .1-1  

Jlesn AIS code by P o l i c e  Code 

P o l i c e  1968-1969 Exposure 1971-1971 MDAI 
i: odt! P r o , j e c t  Data Data 

JIean AIS Number Mean AIS Number 

4 ve ry  common i n t e r p r e t a t i o n  of  c o m p l i c a t i o n s  of i n j u r y  

i i s ing  t h e  p o l i c e  code 1s t o  assume t h a t  "A" i n j u r i e s  a r e  " s e r i o u s  , 
' 'R 'S"  a r e  "modera te" ,  and " C ' s "  "minor". Both t h e  d a t a  u s e d  ir! t h e  

exposure  p r o j e c , t  a ~ i d  t h a t  c o l l e c t e d  i n  Leve l  I 1 1  a c c i d e n t  i n v e s t i -  

g a t i o n s  s i igges t  t h a t  a l a r g e  f r a c t i o n  "A" i n j u r i e s  a r e  minor .  T h e  

te rm " s e r i o u s "  was ~ i s e d  l o o s e l y  h e r e ,  bu t  w e  might  a s k  "what frat.:- 

t i o n  o f  t h e  v i c t i m s  of a p a r t i c u l a r  p o l i c e  code have i n j u r i e s  of aT 

l e a s t  a s p e c i f i c  AIS code?"  The p r o p o r t i o n  o f  n o n - f a t a l  v i c t i m s  

w i t h  z t  leqst an .4ZS cod? o f  2 and 3 is  shown i n  T a b l e  6.1-2 f o r  



F i g u r e  6.1-1  Dis t r ibu t ion  of AIS Codes by  Pol ice  In jury  

Codes i n  Percent .  
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both  samples  a long  w i t h  t h e  95% c o n f i d e n c e  i n t e r v a l  r e s u l t i n g  

from t h e  s i z e  of samples .*  

The p r o p o r t i o n  of v i c t i m s  of t h e  " A "  g r o u p  w i t h  AIS of  2 ,  

o r  g r e a t e r ,  h a s  i n c r e a s e d  from 3 6 . 8  t o  5 3 . 7  p e r c e n t  i n  t h e  l a t t e r  

sample ,  f o r  a  r e l a t i v e  i n c r e a s e  o f  46%. The p r o p o r t i o n  w i t h  i n -  

j a r i c s  of  AIS t o  3 ,  o r  g r e a t e r ,  h a s  i n c r e a s e d  from 1 5 . 6  t o  27 .8  

p e r c e ~ : t ,  iols a r e l a t i v e  i n c r e a s e  of '78%. N e v e r t h e l e s s ,  ovei- 46% 

of  t h e  " A "  v i c t i m s  of  t h e  MDAI sample had on ly  minor i n j u r i e s ,  

x h i l e  o v e r  63% had minor o r  modera te  i n j u r i e s .  Only 36.8% were 

s e x  i o u s l y  (AISy-3-5) i n - j u r e d .  

A t  l e a s t  two p o t e n t i a l l y  s i g n i f i c a n t  phenomena c o u l d  r e s u l t  

i n  d i k f e r e n c e s  between t h e  d i s t r i b u t i o n  of  t h e  i n j u r y  codes  of 

t h e  t~vo  szmples .  The change i n  d e f i n i t i o n  of t h e  p o l i c e  codes  h a s  

!?cler! disc[;,csed, a n d  s h o u l d  l e a d  t o  a  lower  i n c i d e n c e  of "A" c a s e s  

Llrnoilg t l  ,? i n j u r e d .  The c u r r e n t  number o f  Leve l  I11  a c c i d e n t  c a s e s  

a l s o  doe5 n ~ t  i n c l u d e  a  t r u l y  random, o r  r e p r e s e n t a t i v e ,  sample of  

: i l l  a c c i d c r L t c ,  . , l t  on t h e  a v e r a g e  more s e v e r e  c r a s h e s .  T h i s  cou ld  

b e  e x p e c t e d  t o  l e a d  t o  an o v e r  r e p r e s e n t a t i o n  of  t h e  more s e v e r e  

" 4 "  i n j u r i e s  i n  t h e  VDAI sample .  The sample drawn f o r  t h e  e x p o s u r e  

p r o J e c t  v.as a sample of o c c u p a n t s  r a t h e r  t h a n  an a c c i d e n t  sample ,  

but  t h e  o c c u p a n t s  were l i m i t e d  t o  t h o s e  t r a n s p o r t e d  t o  a h o s p i t a l ,  

T h e  p o s s i b l e  b i a s e s  ment ioned abovc r e l a t e  t o  t h e  d i s t r i b u t i o n  

of AIS codes  w i t h i n  a  p o l i c e  i n j u r y  code .  Both samples  may a l s o  

c o n t a i n  b i a s e s  i n  t h e  d i s t r i b u t i o n  of  p o l i c e  c o d e s .  Such a  b i a s  

I n  t h e  MDAI sample  c o u l d  a l s o  r e s u l t  from t h e  h i g h e r  c a s e  l o a d  of 

s e v e r e  c r a s h e s .  In t h e  c a s e  o f  t h e  e x p o s u r e  p r o j e c t ,  t h e  o b j e c r i u ~  

& a s  t o  examine t h e  s e v e r i t y  of  i n d i v i d u a l  p o l i c e  c o d e s ,  s o  a  random 

sample w a s  t a k e n  f o r  each  p o l i c e  c o d e ,  b u t  no a t t e m p t  was made t o  

s e l e c t  an  u n b i a s e d  sample of t h e  v a r i o u s  p o l i c e  c o d e s .  

The d i s t r i b u t i o n  ot  p o l i c e  c o d e s ,  of both  t h e  e x p o s u r e  pro,-lect 

and MDAI d a t a ,  can be compared w i t h  p o l i c e  d a t a  from al.1 a c c i d e n t s  

* The conf ldc~!ce  i n t e r v a l  is o n l y  g i v e n  when t h e  sample  s i z e  
i s  s u f f i c i e n t  t o  j u s t i f y  a n  a s y m p t o t i c  normal c u r v e .  



i n  t he  county.  Since only i n j u r y  a c c i d e n t s  were inc luded  i n  the  

two samples,  non-injured occupants  w i l l  be omi t ted  a s  well a s  

f a t a l s .  The d i s t r i b u t i o n s  a r e  g iven  i n  Table 6.1-3 f o r  both sam- 

p l e s  a s  we l l  a s  f o r  t h e  e n t i r e  county i n  1970 and 1971. 

The t a b l e  a l s o  i n d i c a t e s  t h a t  the r e l a t i v e  inc idence  of l l A 1 s l l  

i n  1971 was lower than i n  1970 w i t h  a  r a t i o  between t h e  two of 

0 .61.  T h i s  does not r e p r e s e n t  a  change i n  t h e  t o t a l  number of 

i n j u r i e s  s i n c e  only i n j u r e d  v i c t i m s  were inc luded .  In  a l l  l i k e -  

l ihood ,  i t  r e p r e s e n t s  t h e  change i n  t h e  use of t h e  new d e f i n i t i o n  

of t h e  p o l i c e  code in t roduced  i n  1971. While t h e  r e l a t i v e  inc idence  of 

" A "  i n j u r i e s  i n  Washtenaw County was only s i x  t e n t h s  of t h e  inc idence  

i n  1970, t h e  r a t i o  f o r  t h e  e n t i r e  s t a t e  was seven t e n t h s .  

The change r e s u l t i n g  from t h e  new d e f i n i t i o n s  might exp la in  

much of t h e  d i f f e r e n c e  i n  t h e  d i s t r i b u t i o n  of AIS codes f o r  " A f 1  

injuries i n  t he  exposure p r o j e c t  and MDAI d a t a  sets. I f  t h e  " A ' s "  

t h a t  were dropped (coded a s  B o r  C )  i n  t h e  p o l i c e  cading a r e  assumed 

t o  be minor i n j u r i e s  of AIS=0,1, a  comparison of t h e  two d a t a  sets 

can be made by s i m i l a r l y  a d j u s t i n g  t h e  exposure p r o j e c t  d a t a .  When 

0.6 of t h e  Exposure P r o j e c t  "A1' c a s e s  a r e  dropped from t h e  lower 

two AIS c a t e g o r i e s ,  t h e  f r a c t i o n  of t h e  " A f 1  i n j u r i e s  t h a t  a r e  AIS > - 2 

becomes 60.7% and 25.7% a r e  then  of AIS L - 3 .  The d i f f e r e n c e s  be- 

tween t h e s e  f i g u r e s  and t h e  corresponding f i g u r e s  from t h e  MDAI 

sample (53.7% and 27.8% r e s p e c t i v e l y )  a r e  not s t a t i s t i c a l l y  s i g n i -  

f i c a n t .  W h i l e  t k i s  does not prove t h a t  t h e  d i f f e r e n c e s  i n  t h e  

propor t ion  of "A': i n j u r i e s  of t h e  two samples a r e  t h e  r e s u l t  of the  

change i n  d e f i n i t i o ~ i s ,  i t  does  i n d i c a t e  the  d i f f e r e n c e s  a r e  a t  

l e a s t  c o n s i s t e n t  w i t h  t h e  change. 

While we may conclude t h a t  t h e  second e d i t i o n  of the "Manual 

on C l a s s i f i c a t i o n  of Motor Vehicle T r a f f i c  Accidents"  improves t h e  

u s e  of t h e  p o l i c e  i n j u r y  s c a l e  a s  an index of i n j u r y  s e v e r i t y  i t  

i s  s t i l l  not r e l i a b l e .  Only 28% of t h e  "A" i n j u r i e s  of t h e  MDAI 

sample were a c t u a l l y  s e r i o u s ,  and 45% were minor when c l a s s i f i e d  

by t h e  AIS. T h u s ,  ~ n l y  a  saml l  f r a c t i o n  of t h e  "A's" and hard ly  

any of t he  " B ' s "  and " C ' s "  a r e  i n j u r i e s  which might be desc r ibed  
a s  s e r i o u s .  



P u b l i s h e d  v e r s i o n s  of  t h e  A b b r e v i a t e d  I n j u r y  S c a l e  a s  used  

above c o n t a i n  a  t a b l e  of e q u i v a l e n c e  between t h e  AIS and e a r l i e r  

p o l i c e  c o d e s . *  The i m p l i e d  e q u i v a l e n c e  is:  

AIS - 
0 

1 

2 

3 

4 

5 

6 -9 

POLICE CODE 

0 

C 

B 

B 

B 

A 

K 

T h i s  e q u i v a l e n c e  is c l e a r l y  no t  c o n s i s t e n t  w i t h  t h e  code 

d e i i n i t i o e  o f  e i t h e r  t h e  f o r m e r ,  o r  p r e s e n t  p o l i c e  s c a l e .  Many 

n f  t h e  i n j u r i e s  of  AIS=2,3,  and 4 c o u l d  be i n c a p a c i t a t i n g  a t  t h e  

scene  ai iJ  r e q u i r e  t r a n s p o r t a t i o i l  t o  a  m e d i c a l  f a c i l i t y , ,  Examples 

of  such i i ; j iries a r e  u n d i s p l a c e d  long  bone f r a c t u r e s  (AIS=2) ,  

m u l t  l p l e  ampti t a t l o n  of d i g i t s  (AIS=3),  and amputa t  i o n  of l i m b s  

(AIS=4 j , These woald be coded A by e i t h e r  e d i t i o n  of t h e  p o l i c e  

code .  C o n v e r s e l y ,  AIS=4 ( s e v e r e ,  l $ f e - t h r e a t e n i n g )  i n c l u d e s  rup-  

t u r e d  s p l e e n  vihich coc1.d be u n d e t e c t e d  a t  t h e  s c e n e  of  an  a c c i d e n t  

and be coded C o r  even 0 .  

The i n c i d e n c e  i n  t h e  MDAI sample of t h e  AIS c o d e s  of p u b l i s h e d  

e q u i v a l e n c e  is  g i v e n  f o r  e a c h  p o l i c e  code  below: 

P r o p o r t i o n  of Each P o l i c e  I n j u r y  Code 
o f  t h e  lllGAI Sample t h a t  Matches t h e  

Cor respond ing  AIS Code 

P o l i c e  E q u i v a l e n t  
Code AIS Codes 

F r a c t i o n  of  P o l i c e  Codes 
i n  t h e  E q u i v a l e n t  AIS 

Codes i n  P e r c e n t  

* For ex : ! sp le :  J o u r n a l  of American Medical  A s s o c i a t i o n ,  Volume 215 ,  
No. 2 ,  January  11, 1971., page 2 7 9 ,  



T A B L E  6.1-2 

Propor t ion  of Victims w i t h  
S i g n i f i c a n t  I n j u r y ,  by P o l i c e  Code. 

A B C 

1971-1972 Sample 
Percent  w i t h  AIS 5 2 53.7 13.2 7 .7  
95% Confidence 1nTerval '  13 11 -- 
Percent  w i x h  AIS 5 3 27.8 0 7 .7  
95% Confidence 1nTerval 12 -- -- 

1968-1969 Sample 
Percent  with AIS 2 36.8 10 .5  9 . 3  
95% Confidence 1nEerva1 5 5 -- 
Percent  w i t h  AIS> 3 15.6 3 . 0  4 .7  
95% Confjdence 1nTerval 4 -- -- 

D i s t r i b u t i o n  of P o l i c e  Codes 
Among In ju red  Accident Victims 

P o l i c e  Code i n  Percent  

A B C T o t a l  

MDAI Sample 
197 1-1972 

Exposure P r o j e c t  Sample 
1968-1969 57.8 25.7 16 .5  100.0 

E n t i r e  County 1970 
(Al l  occupants)  34 .5  24.6 40.9 100.0 

E n t i r e  County 1971 
(Al l  occupants )  20.9 32 .0  47 .1  100.0 

The d i s t r i b u t i o n  of t h e  exposure p r o j e c t  is of no s i g n i f i c a n c e  

and merely r e f l e c t s  :he a r b i t r a r y  sample s e l e c t e d .  However, both 

samples have d i s t r i b u t i o n s  which a r e  q u i t e  d i f f e r e n t  from a l l  a c c i -  

d e n t s  of t h e  e n t i r e  county f o r  e i t h e r  y e a r .  



Few of t h e  non - f a t a l l y  i n j u r e d  of  t h i s  sample of 174 were 

g iven  AIS codes by t h e  MDAI team and p o l i c e  codes  a s s igned  by t h e  

p o l i c e  department i n v e s t i g a t o r s  which were c o n s i s t e n t  w i t h  t h e  

t a b l e  publ i shed  w i t h  t h e  AIS. Furthermore,  t h e  i n c o n s i s t e n c i e s  

were l a r g e  w i t h  44.4% of t h e  "A" i n j u r i e s  a c t u a l l y  w i t h  a  s e v e r i t y  

of 1 (minor)  on t h e  AIS. 

We a r e  not aware of e i t h e r  t h e  o r i g i n  o r  i n t e n t  of t h e  equiva-  

l ence  pub l i shed  w i t h  t h e  AIS, but i t  is  obvious ly  i n c o n s i s t e n t  

w i t h  d e f i n i t i o n s  of t h e  s c a l e s .  Any a t tempt  t o  i n t e r p r e t  p o l i c e  

i n j u r y  d a t a  us ing  AIS e q u i v a l e n t s  would be g r o s s l y  i n  e r r o r .  

The publ i shed  a s s o c i a t i o n  of p o l i c e  codes  w i t h  t h e  AIS is m i s -  

l e ad ing  and i t  is  recommended t h a t  i ts  use  and promulgat ion be 

d i scouraged .  

The terms used f o r  t h e  AIS - which a r e  moderate ;  s eve re  (no t  

l i f e - t h r e a t e n i n g ) ;  s e r i o u s  ( l i f e - t h r e a t e n i n g ,  s u r v i v a l  p r o b a b l e ) ;  

c r i t i c a l  ( s u r v i v a l  u n c e r t a i n )  a r e  much more c l e a r l y  r e l a t e d  t o  

t h e  p a t i e n t  c o n d i t i o n  d e s c r i p t o r s  commonly used by h o s p i t a l s  f o r  

news r e l e a s e s  and p u b l i c  announcements. Such terms and d e f i n i t i o n s  

of c o n d i t i o n  adopted by t h e  Michigan H o s p i t a l  Assoc i a t i on  a r e :  

GOOD: Exce l l en t  o r  good p r o g n o s i s ;  p a t i e n t  is consc ious ;  
v i t a l  s i g n s  a r e  s t a b l e  and w i t h i n  normal limits; 
p a t i e n t  is comfor tab le .  

FAIR: Favorable  p rognos i s ;  p a t i e n t  is  consc ious ;  v i t a l  
s i g n s  a r e  s t a b l e  and w i t h i n  normal l imits; minor 
compl ica t ions  and/or uncomfortable .  

SERIOUS: Acutely ill w i t h  q u e s t i o n a b l e  p r o g n o s i s ;  v i t a l  
s i g n s  may be u n s t a b l e  and/or not w i t h i n  normal 
limits; a  chance f o r  improved p rognos i s .  

CRITICAL: Ques t ionable  p r o g n o s i s ;  v i t a l  s i g n s  a r e  u n s t a b l e  
and/or not w i th in  normal l i m i t s ;  major compl i ca t i ons ;  
probably on danger l i s t ;  dea th  may be imminent. 



These can be iriterpreted in terms of appropriate AIS codes 
w i t h  much more r e l i a b i l i t y ,  than can the police codes, 

Police codes apparently a l s o  su f f e r  wide var ia t ion  in usage 
from jur i sd ic t ion  t o  ju r i sd ic t ion .  Evidence of t h i s  is given by 

the var ia t ion in the d i s t r i bu t ion  of the codes for  non-fatal i n j u r y  

from s t a t e  t o  s t s t e .  Figure 6.1-2, taken from the f i r s t  footnote 

on Page 1 of the I r ju ry  Level Class i f i ca t ions ,  gives the  r e l a t i v e  
d i s t r ibu t ion  for  17 s t a t e s .  The change of the incidence of A 

in ju r ies  i n  Michigan a f t e r  introduction of the  current  def in i t ions  - 
from 28% in 1970 t o  19.6% i n  1971 - is not nearly a s  great  a s  the 
s ta te - to -s ta te  differences shown in the f igure .  
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6 . 2  Grand Blanc Col l i s ien  

Perhaps the most challenging and d i f f i c u l t  accident  case study 

attempted during the year was the  Grand Blanc Co l l i s i on ,*  I t  occurred 

ea r ly  during the formation of the HSRI Level I11 accident  research 

team, and was the f i rs t  reported case study on the  program. Our 
involvement was a t  the  request of s t a t e  a u t h o r i t i e s  t o  a s s i s t  the 

var ious police author it i e s  involved in  the  i n i t i a l  invest igat ion i n  

understanding the  physics of the accident .  The Grand Blanc c o l l i s i o n  

a l s o  had the  dubious d i s t i n c t i o n  of being the  worst t r a f f i c  accident 

i n  the his tory  of the S t a t e  of Michigan, w i t h  the a t tendent  public 
outrage and f u l l  coverage by a l l  news media. The event was a  head-on 

c o l l i s i o n  which occurred on southbound I n t e r s t a t e  75 near Grand Blanc, 

Michigan on J u l y  17 ,  1971 a t  1:30 a.m., between a  1968 Pontiac Tempest 

conver t ib le  w i t h  one occupant, and a  1969 Pontiac Catal ina s t a t i on -  

wagon w i t h  nine occupants. Nine were k i l l e d ,  w i t h  the remaining s u r -  

vivor c r i t i c a l l y  injured w i t h  su rv iva l  uncertain.  A l l  v ict ims were 

young, (under 25) w i t h  blood alcohol t e s t s  determining t h a t  both 
d r ivers  were in toxicated.  Considerable confusion prevailed,  par- 

t i c u l a r l y  i n  e s tab l i sh ing  which vehic le  was going in  the wrong 

d i r ec t i on .  A c a r e f a l  examination of highway evidence (road sur face  

c h a r a c t e r i s t i c s ,  f l u i d s  res idue,  scrapes and gouges on the  roadway) 

couples w i t h  examination of the  vehic les  and interviewing on-scene 
police personnel permitted a  reconst ruct ion of the  dynamics of the 

accident .  T h i s  was confirmed by momentum ca lcu la t ions  which sub-  

s t a n t i a t e d  the  " co l l i s i on  vectorf f  of each vehic le  a t  impact, a s  well 

a s  the t r a j ec to ry  of each vehic le  a f t e r  impact, Thus, i t  was 
es tabl ished t h a t  the Pontiac S ta t ion  wagon w i t h  nine youthful 

occupants was t r ave l ing  south,  i n  the  southbound lanes of 1-75 
a t  a  speed of approximately 60 mph, when i t  was s t ruck near head-on** 
by the Pontiac conver t ib le  w i t h  one occupant, t r ave l ing  north in  the  

* Case Study AA-,100 (SPL), "Head-on Co l l i s i on / In t e r s t a t e  ~ ighway /  
Wrong-Way Vehicle", H S R I ,  October 1971. 

** Col l i s ion  heading was 15' from center  ax i s  of each vehic le  and 
approximately 5 inches l e f t  of center  on each veh ic le .  





southbound l a n e s  of  1-75 a t  a p p r o x i m a t e l y  80 mph, A f t e r  impac t ,  t h e  

combined mass o f  b o t h  v e h i c l e s  r o t a t e d  s l i g h t l y  c o u n t e r c l o c k w i s e  and 

s k i d d e d  30 f e e t  southward a s  a  s i n g l e  u n i t ,  whereas  upon t h e  c o n v e r t i b l e  

s e p a r a t e d  from t h e  s t a t i o n  wagon and r o t a t e d  f u r t h e r  c o u n t e r c l o c k w i s e  

a b o u t  t h e  s t a t  i o n  vagon s o  a s  t o  p l a c e  b o t h  v e h i c l e s  f a c i n g  i n  a  

s o u t h e r l y  d i r e c t  i c n .  

R e c o n s t r u c t i n g  t h e  a c c i d e n t  and e s t a b l i s h i n g  t h e  a c t u a l  dynamics 

of t h e  v e h i c l e  d i d  end much s p e c u l a t i o n ,  b u t  d i d  l e a v e  t h e  companion 

problem of  how t h e  P o n t i a c  c o n v e r t i b l e  e n t e r e d  t h e  southbound l a n e s  

o f  1-75 t r a v e l i n g  n o r t h .  The most p r o b a b l e  e n t r a n c e  o n t o  1-75 

southbound o f  t h e  wrong-way v e h i c l e  was a t  t h e  D i x i e  ~ i g h w a y / ~ - 7 5  

i n t e r c h a n g e ,  1.5 miles s o u t h  o f  t h e  a c c i d e n t  s i te .  Two o t h e r  p o s s i b l e  

e n t r y  p o i n t s  were i n t e r c h a n g e s  a p p r o x i m a t e l y  5 , 8  miles, and  8 .8  miles 

s o u t h  of t h e  p o i n t  o f  impac t .  These  a r e a s  were examined c l o s e l y  

i n  bo th  d a y l i g h t  znd d a r k n e s s  and i t  was n o t e d  t h a t  a l l  t h r e e  were 

marked a c c o r d i n g  t o  t h e  a c c e p t e d  s t a n d a r d s ,  w i t h  "Wrong Way - Do 

Not E n t e r "  s i g n s  a t  e x i t  ramps t o  warn p o t e n t i a l  wrong-way e n t e r i n g  

d r i v e r s .  I t  was c l ~ n c e i v a b l e ,  however, t h a t  a  d r i v e r  who was i n a t t e n -  

t i v e  o r  whose d r i v i n g  a b i l i t i e s  may have  been i m p a i r e d  c o u l d  e n t e r  

t h e s e  ramps t h e  wrong way. Both  i n t e r c h a n g e s  had e n t r a n c e  a n d  e x i t  

ramps q u i t e  c l o s e  2nd p a r a l l e l  t o  e a c h  o t h e r  w i t h  s i g h t  d i s t a n c e  

l i m i t a t  i o n s  and  minimal  n i g h t  i l l u m i n a t i o n ,  

A t  t h e  s u s p e c t  D i x i e  Highway i n t e r c h a n g e  w i t h  1-75, t h e  e x i t  

and e n t r a n c e  ramps had v e r y  s i m i l a r  g e o m e t r i c  p a t t e r n s  and  were b u t  

1/8 mile a p a r t .  

There  was no a r t i f i c i a l  i l l u m i n a t i o n  i n  t h e  i n t e r c h a n g e  v i c i n i t y  

a t  n i g h t .  A d o u b l e  y e l l o w  l i n e  a t  t h e  e x i t  ramp was c l e a r l y  v i s i b l e  

i n  t h e  d a y t i m e ,  b!~t  o n l y  w i t h  h e a d l i g h t  i l l u m i n a t i o n  a t  n i g h t .  
There were two f'TVrong Way - Do Not E n t e r u  s i g n s  a t  t h e  gore a r e a  b u t  
from t h a t  p o i n t  on a  d r i v e r  who might  e n t e r  t h e  wrong way would 
e n c o u n t e r  a  series o f  red d e l i n e a t o r s  o n l y  t o  i n d i c a t e  wrong way 
t r a v e l .  



A c o u n t  o f  t r a f f i c  was made on  s o u t h b o u n d  1-75 a t  0100-0145 
o ' c l o c k  two weeks a f t e r  t h e  a c c i d e n t ,  b u t  o n  t h e  same d a y  of  t h e  

week a n d  hour  o f  t h e  a c c i d e n t ,  From t h a t  c o u n t  a c o m p u t a t i o n  was 
made of  t h e  e x p e c t e d  number o f  s o u t h b o u n d  v e h i c l e s  a  wrong-way d r i v e r  

would h a v e  p a s s e d  be tween h i s  e n t r a n c e  a n d  t h e  a c t u a l  a c c i d e n t  s i t e .  

A l t h o u g h  t r a f f i c  was n o t  heavy a t  t h a t  time of  t h e  n i g h t ,  t h e r e  

was a n  a v e r a g e  o f  o n e  s o u t h b o u n d  v e h i c l e  e a c h  38.7 s e c o n d s .  Had a  

wrong-way v e h i c l e  e n t e r e d  t h e  i n t e r c h a n g e  5.8 miles s o u t h  o f  t h e  

a c c i d e n t  s i t e  i t  would h a v e  p a s s e d  a n  a v e r a g e  o f  1 5  v e h i c l e s .  From 

t h e  i n t e r c h a n g e  8.8 miles away, it would  h a v e  p a s s e d  23 v e h i c l e s .  

T h i s  a n a l y s i s  was b a s e d  o n  t a b u l a t i o n  o f  t r a f f i c  c o u n t s  a s  shown 

i n  t h e  accompanying  T a b l e s  6 .2 -1  and  6 .2 -2 .  

T a b l e  6.2-1 p r e s e n t s  t h e  d i s t a n c e ,  assumed t r a v e l  t i m e  f o r  the 

wrong-way no r thbound  c o n v e r t i b l e  e x p e c t e d  number o f  e n c o u n t e r s  o f  
sou thbound  v e h i c l e s  by t h e  n o r t h b o u n d  c o n v e r t i b l e  a n d  t h e  p r o b a b i l i t y  

o f  z e r o  e n c o u n t e r s  f o r  t h e  no r thbound  c o n v e r t i b l e .  

T a b l e  6.2--2 p r e s e n t s  d a t a  u s e d  i n  a n a l y s i s  a n d - F i g u r e  6 . 2 - 1  i s  a 

p l o t  o f  t h i s  d a t a  by time i n t e r v a l s  a n d  l a n e  d i s t r i b u t i o n s ,  

From t h e s e  d a t a ,  t h e  e x t r e m e  a n d  u n l i k e l y  p o s s i b i l i t y  was 

e s t a b l i s h e d  t h a t  t h e  wrong-way c o n v e r t i b l e  c o u l d  h a v e  e n t e r e d  a t  

t h e  two i n t e r c h a n g e s  f u r t h e r  s o u t h  o f  t h e  D i x i e  Highway/I-75 

I n t e r c h a n g e ,  a n d  t r a v e l l e d  t o  t h e  v i c i n i t y  o f  t h e  a c c i d e n t  a r e a  w i t h -  

o u t  g e n e r a t i n g  a  l a r g e  number o f  e n c o u n t e r s  which  may h a v e  l e d  t o  

e i t h e r  a  c r a s h  o r  t o  some p o s s i b l e  w i t n e s s  r e p o r t  o f  s i g h t i n g  a wrong 

way v e h i c l e .  Thus it was e s t a b l i s h e d  t h a t  t h e  wrong-way v e h i c l e  

had  e n t e r e d  1-75 a t  i ts i n t e r c h a n g e  w i t h  D i x i e  Highway, 





T A B L E  6.2-2 

A r r i v a l  Times of Vehicles  Southbound on 1-75 
A t  Baldwin Road Overpass, July 31, 1971, (Saturday) 

1:10.00 am t o  1:45.30 am, Times i n  seconds 
p a s t  1:10.00 am. 

Veh. # 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
22 
23 
24 
25 
2 6 
2 7 
28 

Time - 
55 
173 
183 
18 5 
202 
202 
222 
251 
322 
334 
3 56 
366 
372 
416 
478 
497 
523 
5 59 
562 
63 7 
698 
699 
73 1 
825 
842 
8 56 
8 64 
869 

Lane ;? Veh. # Time - 
881 
91 1 
9 54 

1161 
1219 
1288 
1297 
1328 
1520 
1558 
157 1 
1577 
1578 
1578 
1630 
1712 
1874 
1882 
1884 
1885 
1918 
1961 
2021 
2057 
2119 
2130 

Lane * 
2 
I 
3 
3 
2 
3 
3 
2 
3 
2 
3 
2 
3 
1 
3 
2 
1 
3 
3 
2 
3 
2 
3 
3 
2 
3 

* Lanes numbered l e f t  t o  r i g h t  f a c i n g  sou th .  



L A N E  

N=55 f-38.73 sec 



One suggestion provided t o  l oca l  news media and highway o f f i c i a l s  

was t ha t  a  quick appraisa l  of the occurrence of wrong-way e n t r i e s  

a t  the suspect interchange be obtained simply by asking the public 

(through loca l  newspapers a s  an example) t o  repor t  such incidents  

t o  them, or t o  the  highway department. Also, t h a t  a  more precise  

understanding could be obtained by s e t t i n g  up t r a f f i c  counters,  

cameras, or other survei l lance  devices t o  de tec t  and count wrong- 

way e n t r i e s .  If these events do occur frequently a t  the in te r sec t ion ,  

such so lu t ions  a s  supplemental s igns ,  geometric changes i n  the road, 

or l i gh t ing  a t  the in te r sec t ion  should be considered. 

One aspect of the suspect interchange which was found a s  a  

possible detr iment,  is its locat ion a s t r i d e  the Genesee-Oakland 

County boundary and the consequent d ivis ion of maintenance respon- 

s i b i l i t y .  T h i s  may have resu l ted  i n  l e s s  than normal a t t e n t i o n  t o  

po ten t ia l  highway sa fe ty  problems a t  the locat ion.  

An important f inding revealed by t h i s  accident case study was 

the "non-uniquenessv of head-on c o l l i s i o n s  on i n t e r s t a t e  highways. 

To the causal  observer, head-on c o l l i s i o n s  r e s u l t i n g  from wrong- 

way t r a v e l  on i n t e r s t a t e  highways might seem comparatively r a r e .  

Yet, they happen (on the  average) about once per hundred miles of 

i n t e r s t a t e  highway per year nationwise. There have been a t  l e a s t  50 

such accidents i n  Michigan i n  the past  f i v e  years ;  there  were 28 

in  Texas in a  s i ng l e  year (1969). G e n e ~ a l l y ,  they involve j u s t  two 

vehic les ,  but sometimes more. On the  average, about 1 , 4  people 

d ie  i n  each accident ,  which comparatively makes them r e l a t i v e l y  

l e t h a l .  T h i s  pa r t i cu la r  accident  was both spectacular  and t r a g i c  

because of the  number of young persons who l o s t  t h e i r  l i v e s .  How- 

ever ,  i t  is even more t r a g i c  t h a t  nationwide there  w i l l  be about 400 

wrong-way accidents on i n t e r s t a t e  highways during t h i s  year.  

A Cal i fornia  study* made during 1965-66 tabula ted the  frequency 
of wrong-way entrances on freeways by the  type of interchange 

* "Wrong-Way Driving Reduced" by Thomas N .  Tamburri, Cal i fornia  
Division of Highways (presented a t  the  48th Annual Meeting 
of Highway Research Board, January 1969). 



involved. I t  was found t h a t  t he  most d i f f i c u l t  interchange t o  con t ro l  

was the cone w i t h  l e f t  s i d e  ramps -- s imi l a r  t o  the  suspect  i n t e r -  

change i n  t h i s  acc ident .  The next most d i f f i c u l t  was the  half  

c lover leaf  s imi la r  t o  interchanges f a r t h e r  south on 1-75. Least 

suscep t ib le  t o  wrong-way en t ry  is the  f u l l  c l ove r l e a f .  

A recent  Highway Safe ty  Research I n s t i t u t e  roadside survey i n  

Washtenaw County, Michigan where brea thalyser  readings were obtained 
t o  determine the  blood alcohol  content  of randomly s e l ec t ed  d r i ve r s  

brought out some i n t e r e s t i n g  f ind ings ,  Of those d r i v e r s  on roads 

where t r a f f i c  is light-to-medium between 1:00 a.m. and 3:00 a.m. 

(comparable t o  the  Dixie Highway interchange i n  Grand Blanc Town- 

s h i p ) ,  almost one-third had been dr inking t o  some ex t en t ,  and about \ 

1 i n  12 r eg i s t e r ed  higher than 0.10 mg$. There is l i t t l e  quest ion 

t h a t  a  blood a lcohol  l e v e l  of 0.10 mg% impairs the  judgmental 

processes of a l l  d r i ve r s .  T h i s  suggests  t h a t  an i n t e r s ec t i on  

conf igura t ion  (and s igning)  which may be adequate f o r  persons in  f u l l  

command of t h e i r  f a c u l t i e s  may need some ex t r a  treatment t o  handle 

those who a r e  not as  a  r e s u l t  of a lcohol .  

I n  summary, the  s i g n i f i c a n t  f ind ing  in  t h i s  acc ident  case  

study r e l a t i v e  t o  highway design was t he  need f o r  cont inuing sur-  

ve i l l ance  of t he  opera t iona l  r e s u l t s  of each category of highway 

geometrics t o  determine whether, on occasion,  the  motoring publ ic  

performs i n  a  way not intended by des igners .  I t  was a l s o  

recommended t h a t  highway des igners  and t r a f f i c  engineers  take  the  
non-alert  or  impaired d r i ve r  i n t o  considera t ion ,  and h i s  p o t e n t i a l  

f o r  doing harm t o  o the r s  i n  designing highways, s i nce  t he  impaired 

dr iver  apparently w i l l  not be completely el iminated from the  highway 

system. 

Upon completion of the  inves t iga t ion  of the  Grand Blanc 

c o l l i s i o n ,  a  meeting was held a t  the  Highway Safe ty  Research 
I n s t i t u t e  on August 12,  1971. In te res ted  p a r t i e s  t o  t he  Grand 



Blanc  a c c i d e n t  were i n v i t e d  s o  a s  t o  d i s c u s s  c a s e  f i n d i n g s  p r i o r  t o  

making them p u b l i c .  T h i s  m e e t i n g  i n c l u d e d :  

James OIDay - U n i v e r s i t y  of  Michigan - HSRI 

Har ry  R .  K e l l e r  - FHWA, L a n s i n g ,  Michigan 

George Gibson - FHWA, L a n s i n g ,  Michigan 

Donald N .  C o r t r i g h t  - U n i v e r s i t y  of  Michigan,  

P r o f e s s o r  of C i v i l  E n g i n e e r i n g  

Bruce  Howard - U n i v e r s i t y  of  Michigan - HSRI 

Jimmie Wright - U n i v e r s i t y  o f  Michigan - HSRI 

Ralph Darby - U n i v e r s i t y  of  Michigan - HSRI 

Max R .  Hoffman - Michigan Dept .  of  S t a t e  Highways 

Haro ld  Simmons - Michigan D e p t ,  of  S t a t e  Highways 

P e t e r  Cooley - U n i v e r s i t y  o f  Michigan - HSRI 

C a p t a i n  John Amthor - Michigan S t a t e  P o l i c e  

Noel C .  Bufe - Michigan S t a t e  P o l i c e ,  O f f i c e  of  

Highway S a f e t y  P l a n n i n g  

D a n i e l  J .  Minahan - U n i v e r s i t y  of  Michigan - HSRI 

Chief  Chris Chapman - Grand Blanc  Township P o l i c e  Depar tment  

Case  f i n d i n g s  were  p r e s e n t e d  by Mr. O'Day f o l l o w e d  by d i s c u s s i o n  

of  recommendations f o r  improvement t o  t h e  I - 7 5 / ~ i x i e  Highway 

i n t e r c h a n g e .  The c o n c l u s i o n s  a p p e a r e d  t o  be  a c c e p t e d  by a l l  

a t t e n d e e s . *  A d a t e  and p l a c e  was se t  f o r  a  p r e s s  c o n f e r e n c e  t o  

r e l e a s e  these f i n d i n g s  t o  t h e  news medip -- August  24 ,  1971  a t  t h e  

Grand Blanc  Township P o l i c e  Department h e a d q u a r t e r s  i n  Grand B l a n c ,  

Mich igan .  

The p r e s s  c o n f e r e n c e  was h e l d  a s  s c h e d u l e d  w i t h  a p p r o x i m a t e l y  

25-30 ncns media p e o p l e  i n  a t  t e n d a n c e .  These i n c l u d e d  r e p r e s e n t a t i v e s  

from r a d i o ,  newspapers and t e l e v i s i o n .  The c o n f e r e n c e  was c o n d u c t e d  

by Chief  Chapman of  t h e  Grand Blanc  Township P o l i c e  Department and 

i n c l u d e d  Dan Watt and George Gibson o f  t h e  FHWA, Lans ing  and Max 

Hoffman, Michigan Department o f  S t a t e  Highways and P e t e r  Cooley  of  

* An a t t a c h m e n t  is i n c l u d e d  i n  t h i s  c a s e  s t u d y  r e p o r t ,  
AA-100 (SPL) which summar i z e s  t h e  I -75/Dixie  Highway 
i n t e r c h a n g e  f i n d i n g s  and recommendat ions ,  



The  U n i v e r s i t y  of  Michigan Highway S a f e t y  R e s e a r c h  I n s t i t u t e ,  The 
c o n f e r e n c e  mechanism was t o  d i s t r i b u t e  c o p i e s  o f  a  l e t t e r  of  i n v e s t -  
i g a t i v e  f i n d i n g s  w i t h  pho tographs  from t h e  Highway S a f e t y  R e s e a r c h  
I n s t i t u t e  t o  Chief  Chapman. T h i s  a p p r o a c h  met t h e  n e e d s  o f  t h e  news 

media and l e f t  b u t  few q u e s t i o n s ;  t h o s e  p r i m a r i l y  c e n t e r e d  a b o u t  

improvements,  o r  c h a n g e s ,  t o  t h e  I-75/Dixie Highway i n t e r c h a n g e .  
Q u e s t i o n s  o f  t h a t  sor t  were answered by t h e  FHWA r e g a r d i n g  a d d i t i o n a l  

s i g n s  which would be  i n s t a l l e d  a t  t h e  s u s p e c t  i n t e r c h a n g e ,  

The  D i x i e  Highway i n t e r c h a n g e  is n o t  u n i q u e  i n  d e s i g n ,  I t  

h a s  many c o u n t e r p a r t s ,  b o t h  i n  Michigan and n a t i o n w i d e ,  and 
undoub ted ly  was d e s i g n e d  and b u i l t  w i t h  c o n s i d e r a b l e  t h o u g h t  b o t h  

f o r  t h e  m o t o r i s t  and f o r  t h e  t a x p a y e r .  The f a c t  t h a t  b o t h  o f  t h e  
d r ivers  i n v o l v e d  i n  t h i s  a c c i d e n t  had t h e i r  d r i v i n g  a b i l i t i e s  i m p a i r e d  
by h igh b lood  a l c o h o l  l e v e l s  most c e r t a i n l y  c o u l d  have  p r e c i p i t a t e d  

t h e  wrong-way d r i v i n g  and  c a u s e d  s u b s e q u e n t  f a i l u r e  o f  e i t h e r  

d r i v e r  t o  r e a c t  t o  the impending c o l l i s i o n .  E s t a b l i s h i n g  t h e  
p r e s e n c e  of  a l c o h o l  i n  b o t h  d r i v e r s  a l s o  p r o b a b l y  t e n d e d  t o  d e f l a t e  

any pend ing  p u b l i c  c u t c r y .  

The  p o s s i b i l i t y  o f  a  s i m i l a r  a c c i d e n t  o c c u r r i n g  a g a i n  a t  t h i s  

i n t e r c h a n g e  m a t h e m a t i c a l l y  is v e r y  remote .  I f  s u c h  a r a r i t y  were 
t o  r e o c c u r ,  however, e s p e c i a l l y  w i t h o u t  a l c o h o l  invo lvement ,  p u b l i c  

r e a c t i o n  p r o b a b l y  would be t r a u m a t i c .  



6 . 3  S u i c i d e  by Veh ic le  Crash 

One Leve l  111 a c c i d e n t  s t u d y  comple ted  d u r i n g  t h e  p a s t  y e a r  

had s u i c i d e  a s  i ts most p r o b a b l e  c a u s e , *  S u i c i d e  was t h e  s i g n i -  

f i c a n t  c a u s a t i o n  f a c t o r  b a s e d  on a n  e x t e n s i v e  s t u d y  of  t h e  d r i v e r ' s  

background,  and i n  p a r t i c u l a r ,  t h e  a c u t e  e m o t i o n a l  stresses t o  

which h e  was s u b j e c t e d  a t  t h e  time of  t h e  f a t a l  c r a s h .  Alcoho l  was 

a l s o  an i m p o r t a n t  f a c t o r  (BAC=.19%) and  most l i k e l y  c o n t r i b u t e d  t o  

t h e  i r r a t i o n a l  l o g i c ,  coup led  w i t h  a c u t e  e m o t i o n a l  stress, which 

l e d  t h e  d r i v e r  t o  s u i c i d e  a s  t h e  b e s t  c h o i c e  o u t  of h i s  d i l e m n a .  

T h i s  c a s e  was p a r t i c u l a r l y  i n t e r e s t i n g  inasmuch a s  t h e  d r i v e r  was 

a l s o  a  c lergyman of  s i g n i f i c a n t  church  r a n k .  

S u i c i d e  was f i r s t  s u s p e c t e d  when tests conduc ted  w i t h  a  test  

v e h i c l e ,  i n d i c a t e d  i t  was most improbable  f o r  t h e  v i c t i m ' s  c a r  t o  

d r i f t  o f f  t h e  roadway and i n t o  t h e  t ree ,  which t h e  v i c t i m ' s  v e h i c l e  

s t r u c k ,  w i t h o u t  b e i n g  d e l i b e r a t e l y  g u i d e d  i n t o  t h e  t ree .  The i n -  

v e s t i g a t i o n  i n t a  t h e  h a b i t s ,  p rob lems ,  l i f e  s t y l e  and p e r s o n a l i t y  

t r a i t s  of t h e  d r i v e r  d u r i n g  t h e  human d a t a  c o l l e c t i o n  phase  of  

t h e  c a s e  s t u d y ,  e s t a b l i s h e d  overwhelmingly  t h a t  t h e  most p r o b a b l e  

c a u s e  was s u i c i d e .  

T h i s  c a s e  was s i m i l a r  t o  a n o t h e r  " s i n g l e  v e h i c l e ,  r u n  o f f  t h e  

road  and s t r i k e  a  f i x e d  o b j e c t f f  a c c i d e n t * *  which o c c u r r e d  s h o r t l y  

l a t e r .  Here a  r u r a l  youth  who was hav ing  t r o u b l e  w i t h  h i s  f i a n c 6 ,  

a l s o  n c u r i s h e d  w i t h  a l c o h o l ,  l e f t  t h e  roadway s t r i k i n g  a  t ree and  

s u s t a i n i n g  f a t a l  i n j u r i e s .  Again ,  a  s t u d y  o f  t h e  v e h i c l e  p a t h  and 

t r a c k s  i n d i c a t e d  t h e  c a u s e  o f  t h e  a c c i d e n t  was a g a i n  most p r o b a b l y  

s u i c i d e .  

I t  i s  g e n e r a l l y  a g r e e d ,  t h a t  i n  a l l  m a t t e r s  of d e a t h ,  s u i c i d e  

* C a s e  S tudy  A A - 1 3 8 ,  " S i n g l e  ~ e h i c l e / F i x e d  O b j e c t  ", December 2 1 ,  
1971.  

* *  Acciden t  was no t  p u r s u e d  a s  a  L e v e l  I11 m u l t i d i s c i p l i n a r y  i n -  
d e p t h  i n v e s t i g a t i o n  due  t o  t h e  a g e  o f  t h e  v e h i c l e ,  b u t  was 
i n v e s t i g a t e d  i n  c o n j u n c t i o n  w i t h  p o l i c e  b e c a u s e  of i ts  o b s c u r e  
c a u s e  a t  t h e  time. 



both medically and l e g a l l y ,  is t h e  most d i f f i c u l t  t o  prove.  Per- 

haps t he  most s i g n i f i c a n t  d a t a  i n  t h e  a r ea  of veh icu la r  s u i c i d e  has  

been provided by John F. Edland, a  f o r e n s i c  p a t h o l o g i s t .  (If 112 

t r a f f i c  dea ths  s t u d i e d  * 63 ( o r  56%) r e s u l t e d  from s i n g l e  veh ic l e  

acc iden t s .  Of t h e  112, e igh teen  were determined t o  be veh icu la r  

homicide (one a  homicide w i t h  i n t e n t )  l eav ing  "93 cases  f o r  s c r u t i n y  

a s  p o t e n t i a l  s u i c i d a l  deaths" .  D r .  Edland 's  f i n d i n g s  were based 

on po l i ce  r e p o r t s ,  autopsy r e s u l t s  and p s y c h i a t r i c  a u t o p s i e s  of t he  

v ic t ims .  Of t h i s  group, 3  were c e r t i f i e d  a s  unequivocal s u i c i d e s ,  

3 probable and 2  equivoca l  s u i c i d e s  s o  t h a t  t he  dea ths  were ru l ed  

undetermined. 

Alcohol was, a s  expected,  a  s i g n i f i c a n t  f a c t o r  i n  t h i s  s tudy .  

Mann** has emphasized t h a t  s u i c i d e s  of drunk o r  mental ly  ill i n d i v i -  

d u a l s  may be q u i t e  b i z a r r e ,  which was a l s o  true of t h e  s u i c i d e  

c rashes  i n v e s t i g a t e d  by HSRI. 

While t h e  two crashes  i n v e s t i g a t e d  b y  HSRI by themselves do 

not s e rve  t o  measure t h e  f u l l  scope of t h e  s u i c i d a l  d r i v e r  problem, 

the  s tudy by D r .  Edland does pose some d i s t u r b i n g  s t a t i s t i c s .  Also 

our involvement i c  the  veh ic l e  s u i c i d e s  mentioned above, has  pro- 

vided our Level I11 team w i t h  t h e  necessary a d d i t i o n a l  i n s i g h t  s o  

necessary i n  d i sce rn ing  when an acc ident  is a  p o t e n t i a l  veh ic l e  

s u i c i d e .  

* I n t e r n a t i o n a l  Associat ion f o r  Accident and T r a f f i c  Medicine 
Proceedings,  May 29-June 4 ,  1969, publ ished by t h e  Un ive r s i t y  
Of Michigan, Highway Safe ty  Research I n s t i t u t e .  

** Mann, G .  and Karni tschuig,  H . H . ,  D i f f e r e n t i a l  Diagnosis  of 
~ c c i d e n t  , Homicide, and s u i c i d e .  P r i n c i p l e s  of Legal 
Medicine, 337-339, 1960, Richmond, V i rg in i a ,  



6 ,  A Fi res  

F i res  were involved in  a  s i gn i f i can t  portion of accident case 

s tud ies  during t h i s  past year. Four of the 86 accident s tud ies  

completed during the past year resul ted  in f i r e s  which were 

subs tan t ia l  i n  terms of damage and in jury .  In two of the cases ,  

death ac tua l ly  resul ted  from f i r e ,  while in a  t h i r d ,  a l so  a  f a t a l  

accident ,  f i r e  gutted the vehicle a f t e r  the  d r ive r ,  and only occupant, 

was e jected and f a t a l l y  injured.  A four th  f i r e  resul ted  in the  

complete des t ruct ion of a  motor home, but without injury t o  i t s  

occupants, 

O f  pa r t i cu la r  i n t e r e s t  was the  one f a t a l  f i r e ,  an e l e c t r i c a l  

f i r e ,  r e su l t i ng  from loss  of control  of a  1970 Ford Maverick which 

struck a t r e e .  Here, deformed sheet  metal caused an e l e c t r i c a l  

shor t  c i r c u i t  followed by f i r e ,  The dazed, or  unconscious d r ive r ,  

was asphyxiated w i t h  death a t t r i bu t ed  t o  carbon monoxide poisoning. 

The dr iver  was p a r t i a l l y  incinerated with carbonization over 30% 

of the body. 

Our primary i n t e r e s t  centered about the r e su l t i ng  f a t a l i t y  from 

dhat would normally have been a  minor-to-moderate in jury  accident had 

a  f i r e  not occurred. A lengthy s e r i e s  of t e s t s  was conducted which 

resul ted  in inducing a  s imi lar  f i r e  i n  an i den t i ca l  veh ic le ,  a s  well 

a s  simulating the f i r e  cha rac t e r i s t i c s  in  yet another t e s t  c a r . *  

T h i s  was the only accident involving an e l e c t r i c a l  f i r e  accident 

covered by  the Level I11 invest igat ion team. A search of data 

f i l e s  d i d  not show any grouping, par t i cu la r  vehic le  or accident 

type which could be considered suspect .  In f a c t ,  the  purely e l e c t t i c a l  

f i r e  seems t o  be a  r a r e  event in  terms of reported accidents.  

Since each newer model vehicle brought t o  the public by the  
manufacturer tends t o  require  a  more complex e l e c t r i c a l  system, 
w i t h  i ts  po ten t ia l  for  e l e c t r i c a l  shor t s  nominally increased, it is 

* Case S t u d y  AA-155, "Single Veh ic l e /~oss  of C o n t r o l / ~ r e e  
Impact/Electrical F i re" ,  March 1972. 
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recommended tha t  more a t t en t ion  be given t o  t h i s  mode of vehic le  

i a i l u r e ,  and i ts  great  po ten t ia l  f o r  injury.  Fusing and c i r c u i t  

protect ion should take in to  considerat ion crash mechanisms which 

damage e l e c t r i c a l  c i r c u i t s ,  such as  shor t ing conductors within a  

wiring harness t o  each o ther ,  which then f a i l  t o  be protected by 

fuses or c i r c u i t  breakers. E l ec t r i ca l  c i r c u i t  design and d i s t r i -  
bution should a l s o  take in to  considerat ion ac tua l  separat ion of 

conductors which when shorted can produce overheating and f i r e  a s  

well as  physical protect ion of such c i r c u i t s  within the locations 

on vehicles most suscept ib le  t o  crash damage. Motor Vehicle Safety 
Standard (MVPS) #302, Flammability of In t e r io r  Materials  ( e f f ec t i ve  

September 1, 1972) is an attempt t o  l i m i t  the  e f f e c t s  of a  f i r e ,  

once igni ted .  More e f f ec t i ve  fus ing,  and f a i l - s a f e  c i r c u i t  pro- 

t ec t ion  which might tend t o  overt  the o r ig ins  of a  f i r e  is cer- 

t a in ly  an area worthy of greater  a t t en t ion  than is evident a t  

present .  Certainly limits on "burn r a t e v ,  a s  defined in  MVPS 

Standard #302, may have l i t t l e  e f f e c t  on an e l e c t r i c a l  f i r e  in  the 

passenger compartment of a  t i g h t l y  enclosed vehic le  (as  is custo- 

marily the case i n  cintert ime) which tends t o  be "oxygen s tarvedu 

and conducive t o  generating f a t a l  concentrations of carbon mon- 

oxide . 

The case of the  motorhome f i r e *  was one in  which the vehic le  

driver attempted t o  prime the engine carburetor w i t h  gasoline t o  

f a c i l i t a t e  s t a r t i n g .  When the  engine backfired through the car- 

buretor ,  i t  igni ted  gasoline deposited about the  carburetor .  

The resu l tan t  f i r e  t o t a l l y  destroyed the motor home. 

Since recreat ion vehicles a r e  being added t o  our highway 
vehicle population a t  an expanding r a t e ,  t h i s  accident was of 

par t i cu la r  i n t e r e s t .  The in ten t  of MVPS Standard #302 (Flammability 

of In te r io r  Materials)  is t o  reduce occupant death and in jury  
a s  a r e s u l t  of vehic le  f i r e s ,  pa r t i cu l a r ly  those f i r e s  not igni ted  
b y ,  or fed by gasoline. In conventional passenger veh ic les ,  f u e l  

* Case Study AA-184, tlWinnebago Motor Home F i re t ' ,  May 1972. 



t a n k  and f u e l  l i n e s  a r e  k e p t  o u t s i d e  t h e  passenger  compartment 

by m e t a l  b a r r i e r s .  I n  most motor homes, however, t h i s  s e p a r a t i o n  

is no t  a s  well d e f i n e d ,  I n  t h e  Winnebago d e s i g n ,  s e p a r a t i o n  of  

t h e  passenger  and e n g i n e  compartments is by a  f i b e r g l a s s  c o v e r .  

In  a d d i t i o n ,  t h e r e  is a  wooden f l o o r b o a r d  and o t h e r  wooden s t r u c t u r e  

ad , j acen t  t o  t h e  e n g i n e  compartment.  Again ,  a  s e a r c h  of  d a t a  f i l e s  

i n d i c a t e s  t h a t  r e p o r t e d  f i r e s  i n  t h i s  t y p e  of  v e h i c l e  a r e  r e l a t i v e l y  

r a r e .  Pe rhaps  t h e  more r e c e n t '  a r r i v a l  o f  motor homes on t h e  s c e n e  

and  t h e i r  l i m i t e d  numbers is a  c o n s i d e r a t i o n .  N e v e r t h e l e s s ,  t h e  

f i l e  b a r r i e r  between p a s s e n g e r  and e n g i n e  compartments i n h e r e n t  

i n  t h i s  t y p e  of  v e h i c l e  d e s i g n ,  a p p e a r s  minimal and i n e f f e c t i v e .  

Tc r e g a r d  t o  S t a n d a r d  P302, i t  is recommended t h a t  r e c r e a t i o n  v e h i c l e s  

of t h e  motor home v a r i e t y  be reviewed i n d e p e n d e n t l y  t o  e s t a b l i s h  

w h e t h e r  more s t r i n g e n t  f l a m m a b i l i t y  o r  f i r e  p r o t e c t i o n  r e g u l a t i o n s  

a r e  r e q u i r e d .  

A comment r e g a r d i n g  c l e a n  a i r  s t a n d a r d s  is  a l s o  i n  o r d e r ,  

r e g a r d i n g  t h e  mechanism o i  t h e  f i r e  i n  t h i s  motor home v e h i c l e .  

l ! i a n u f a c t u r ~ r s  have chosen  one  method f o r  r e d u c i n g  e x h a u s t  emmission 

which i n v o l v e s  dzkuning t h e  i g n i t i o n  sys tem.*  One e f f e c t  of t h i s  

is t o  i n c r e a s e  t h e  l i k e l i h o o d  f o r  t h e  e n g i n e  t o  b a c k f i r e  t h r o u g h  t h e  

c a r b u e t o r ~ ,  c r e a t i n g  t h e  p o t e n t i a l  f o r  f i r e .  I n  t h e  motor home f i r e * * ,  

it a p p e a r s  t h a t  t h e r e  was some g a s o l i n e  d e p o s i t e d  on t h e  a i r  c l e a n e r  

which i g n i t e d  a s  a  r e s u l t  of  p r iming  t h e  g a s o l i n e  by t h e  d r i v e r ,  

Pe rhaps  t h i s  e n g i n e  t u n i n g  method,  w i t h  i t ' s  g r e a t e r  chance  f o r  back- 

f i r e  has  c r e a t e d  a n  a d d i t i o n a l  f i r e  h a z a r d ,  

The remain ing  two a c c i d e n t s  bo th  i n v o l v e d  f a t a l  i n j u r i e s  and 

c r a s h  d e f o r m a t i o n  t o  each  v e h i c l e  which r u p t u r e d  t h e  f u e l  t a n k .  Both 

a c c i d e n t s  were s p e c t a c u l a r  i n  n a t u r e ,  and of  t h e  v a r i e t y  w e l l  docu- 

mented i n  t h e  l i t e r a t u r e .  Tha t  is,  t h e  f i r e  whose e f f e c t s  mag have 

been even  more d e v a s t a t i n g  t h a n  t h e  i n i t i a l  c r a s h ,  b u t  was n e v e r t h e -  

less a  r e s u l t  of  t h e  c r a s h ,  and r e p o r t e d  a s  a  c h a r a c t e r i s t i c  o f  t h e  

o v e r a l l  a c c i d e n t .  Where a  f i r e  is n o t  a s  a  d i r e c t  r e s u l t  of a  c r a s h ,  

o r  a  c r a s h  cf i n s u f  f i e  i e n t  s e v e r i t y  t o  w a r r a n t  a  p o l  i c e  t r a f f i c  

a c c i d e n t  r e p o r t ,  i t  is cus tomary t o  c o n s i d e r  t h e  e v e n t  a s  a  n o n - a c c i d ~ n t .  

* Consumer's Repor t  Magazine,  A p r i l  1972.  

* *  Case Study AA-184. 



In the motor home f i r e  mentioned, the o f f i c i a l  repor t  was 

termed a "truck f i r e t t  and was f i l e d  on a conventional police 

complaint form. I t  is suspected tha t  the apparent few accident 

f i r e  cases i n  the mass data f i l e s  does not t r u l y  represent  the 

scope and signif icance of the vehicle f i r e  hazard. Based on our 

analysis  of data ava i lab le ,  coupled w i t h  t h i s  past year 's  f i e l d  

accident experience, we believe tha t  vehicle f i r e s  may be of 

a more s ign i f ican t  magnitude i n  the vehicle population and a much 

greater safe ty  hazard than is current ly  evident.  The comments 

r e l a t i ve  t o  more complex wiring systems i n  vehicles and the e f f e c t s  

of the  clean a i r  standards on engine tuning above lead us t o  believe 

that  vehicle f i r e s  may be increasing a t  a  r a t e  greater  than is 

commonly accepted a t  present .  



I ,  5 Rai l road-Car  A c c i d e n t s  

A t o t a l  of t h r e e  r a i l r o a d  t r a in -motor  v e h i c l e  ( o r  s i m p e l  R-V) 

c o l l i s i o n s  were i n v e s t i g a t e d  w i t h  Leve l  I11 c a s e  s t u d i e s  comple ted  

t h i s  p a s t  y e a r .  

F a t t a l i t i e s  o c c u r r e d  i n  two of t h e s e  c o l l i s i o n s , *  w i t h  t h e  

passenger  c a r  d r i v e r  s e r i o u s l y  i n j u r e d  i n  t h e  t h i r d  c a s e , * *  A 

h igh f a t a l i t y  r a t e  is  t y p i c a l  of t h i s  t y p e  o f  a c c i d e n t ,  

A second u n i f y i n g  e x p e r i e n c e  i n  t h e  t h r e e  a c c i d e n t s  is t h e  

d i s r e g a r d  f o r  t r a f f i c  c o n t r o l  d i v i c e s  d i s p l a y e d  by t h e  d r i v e r s .  

These c o n t r o l  d e v i c e s  r anged  from a  p o s i t i v e  d r o p  g a t e  d e v i c e  (AA-133) 

t o  a warn ing  b e l l l f l a s h i n g  l i g h t  sys tem (AA-132) a s  well a s  a  s i m p l e  

crossbuck s i g n  (AA-164). An u n u s u a l  f e a t u r e  i n  t h e s e  a c c i d e n t s  is 

t h a t  t h e  d r i v e r s  d i s p l a y e d  a  d i s r e g a r d  f o r  t h e  t r a f f i c  c o n t r o l  

d e v i c e s  i n  p r o p o r t i o n  t o  d e v i c e  s o p h i s t i c a t i o n  - i . e . ,  w i t h  t h e  

c rossbuck  s i g n i n g  t h e  d r i v e r  a p p a r e n t l y  d i d  n o t  a d e q u a t e l y  see o r  

r e a l i z e  t h e  s i g n i f i c a n c e  of t h e  s i g n i n g ;  whereas  w i t h  t h e  most p o s i -  

t i v e  c o n t r o l ,  t h e  d r i v e r  d e p a r t e d  from h i s  t r a f f i c  l a n e  t o  a c t i v e l y  

i g n o r e  t h e  warning! 

These i n t e r e s t i n g  f a c t o r s ,  c o u p l e d  w i t h  t h e  f a c t  t h a t  one  

a c c i d e n t  s i t e  (AA-132) was t h e  s i t e  of two o t h e r  f a t a l  a c c i d e n t s  

w i t h i n  a  yea r  of t h e  c a s e  s t u d y ,  prompted a  f u r t h e r  e x a m i n a t i o n  of  

t h e  b a s i c  f e a t u r e s  of  r a i l r o a d - v e h i c l e  (R-V) f a t a l  a c c i d e n t s  w i t h i n  - 
Michigan.  The s o u r c e  f o r  t h e  bulk  o f  t h e s e  d a t a  used  and c i t e d  

f o r  t h i s  s t u d y  was t h e  Michigan F a t a l  A c c i d e n t  F i l e ,  a s  m a i n t a i n e d  by 

t h e  Highway S a f e t y  Research  I n s t i t u t e  i n  c o o p e r a t i o n  o f  t h e  Michigan 

S t a t e  P o l i c e .  

* Case S t u d i e s  AA-133 and AA-164.  

* *  Case Study AA-132. 



D e t a i l e d  Accident  C h a r a c t e r i s t i c s  

In t h e  c a l e n d a r  p e r i o d  1964-1970, t h e r e  were 1 3 , 4 5 8  f a t a l  

automobi le  a c c i d e n t s  i n  Michigan;  of these, 366 were R-V a c c i d e n t s ,  

a c c o u n t i n g  f o r  2 .7% of t h e  t o t a l  f a t a l  a c c i d e n t s  i n  t h a t  p e r i o d . *  

The h i g h e s t  number of f a t a l  R-V a c c i d e n t s  i n  a  one-year  p e r i o d  was 

64 ( i n  1 9 6 8 ) ;  t h e  low was 36  i n  1964,  t h e  e a r l i e s t  y e a r  r e c o r d e d  

i n  t h e  HSRI d a t a  bank. T h i s  c l a s s  of  a c c i d e n t s  is n o t  a major one 

i n  t h e  o v e r a l l  a c c i d e n t  p i c t u r e ,  but  is not  an  i n s i g n i f i c a n t  c o n t r i -  

I ~ ~ l t o r ,  e i t h e r .  

Tab le  6 .5 -1  compares t h e  o c c u r r e n c e  f requency  f o r  a  number of 

f a c t o r s  i n  R-V f a t a l  a c c i d e n t s  t o  t h e  c o r r e s p o n d i n g  f i g u r e  f o r  t h e  

t o t a l  f a t a l  a c c i d e n t  p o p u l a t i o n  i n  Michigan.  Aside from t h e  ex-  

p e c t e d  predominance of s i n g l e - c a r  invo lvements  i n  r a i l r o a d  a c c i d e n t s ,  

s e v e r a l  s i g n i f i c a n t  d i f f e r e n t i a l  f a c t o r s  a r e  d i s p l a y e d  i n  t h i s  t a b l e .  

While o v e r  one-hal f  of  t h e  o v e r a l l  f a t a l  a c c i d e n t s  o c c u r r e d  

d u r i n g  t h e  n i g h t t i m s  p e r i o d ,  s l i g h t l y  less t h a n  a  t h i r d  o f  t h e  R-V 

a c c i d e n t s  took p l a c e  d u r i n g  n i g h t t i m e .  The o c c u r r e n c e  of t h e s e  

a c c i d e n t s  a s  a  f u n c t i o n  of  t h e  t ime of day is shown i n  F i g u r e  6 .5-1 .  

The peak a c c i d e n t  p e r i o d  i s  t h e  4-6 p.m. p e r i o d ,  when p e o p l e  a r e  

r e t u r n i n g  home. T h u s ,  i n  g e n e r a l ,  R-V a c c i d e n t s  a p p e a r  t o  be 

more of a  dayt ime phenomena. F a t a l  a c c i d e n t s  d u r i n g  t h e  n i g h t t i m e  

a r e  commonly a s s o c i a t e d  w i t h  d r i n k i n g .  For example,  among t h e  

13 ,458  o v e r a l l  f a t a l  a c c i d e n t s ,  5504 o c c u r r e d  between t h e  hours  of 

9  p.m. and 7  a .m. ,  and o v e r  40% of t h e s e  were coded by the p o l i c e  

a s  "had been d r i n k i n g  o r  u s i n g  d r u g s . "  S i n c e  R-V a c c i d e n t s  a r e  

p redominan t ly  a  day t ime  phenomena, i t  would be e x p e c t e d  t h a t  d r i n k -  

ing  would p l a y  a  less impor tan t  r o l e  t h a n  i n  a l l  f a t a l  a c c i d e n t s .  
- 

* Of c o u r s e ,  more t h a n  one d e a t h  may r e s u l t  from one f a t a l  c o l l i -  
s i o n ;  i n  1970,  among o v e r a l l  f a t a l  c o l l i s i o n s ,  there were 1 .17  
d e a t h s  p e r  c o l l i s i o n  ( e . g . ,  117 d e a t h s  i n  100 f a t a l  c o l l i s i o n s ) ,  
Among R-V f a t a l  c o l l i s i o n s ,  there were 1 .22 d e a t h s  p e r  c o l l i s i o n  
( e . g . ,  122 d e a t h s  i n  100 f a t a l  R-V c o l l i s i o n s ) .  The s o u r c e  of  
t h e s e  d a t a  is  Michigan T r a f f i c  Accident  F a c t s ,  1970,  Michigan 
Department of S t a t e  P o l i c e ,  Lans ing ,  Michigan.  



Figure  6.5-1. F a t a l  R-V a c c i d e n t s  i n  Michigan by 
pe r iod  of  day (based on 366 a c c i d e n t s ,  January 1964- 
December 1970) .  Note t h a t  t h e  time p e r i o d s  shown 
vary i n  d u r a t i o n  from 2 t o  4  hours ,  and t h a t  "number 
of a c c i d e n t s  per  hou r "  is t h e  r a t e  f o r  each time 
p e r i o d ,  not t h e  t o t a l  number of l c c i d e n t s  t h a t  occur red  
i n  t h e  pe r iod .  
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F i g u r e  6.5-2.  F a t a l  R-V a c c i d e n t s  i n  Michigan 
by month of o c c u r r e n c e  (based  on 366 a c c i d e n t s ,  
January  1964-December 1970) .  



The "Drinking o r  Drug Use" p e r c e n t a g e s  p r e s e n t e d  i n  Tab le  6 .5-1  

c o n f i r m  t h i s  is indeed  t h e  c a s e ;  d r i n k i n g  is i n d i c a t e d  i n  o n l y  

12.6% of t h e  R-V a c c i d e n t s  a s  compared t o  26.6% f o r  a l l  f a t a l s .  

O the r  d i f f e r e n c e s  of  l e s s e r  s i g n i f i c a n c e  o c c u r  i n  d r i v e r  

sex  and i n  r o a d  c o n d i t i o n .  R a i l r o a d  a c c i d e n t s  i n v o l v e  a  somewhat 

h i g h e r  p e r c e n t a g e  of f e m a l e s  t h a n  found i n  t h e  o v e r a l l  f a t a l  

a c c i d e n t  p i c t u r e ,  I t  is not  known whe the r  t h i s  a c t u a l l y  

r e p r e s e n t s  some g r e a t e r  t endency  f o r  women t o  be i n v o l v e d  

i n  t h i s  t y p e  of a c c i d e n t ,  o r  s imply  r e f l e c t s  t h e  f a c t  t h a t  

R-V a c c i d e n t s  o c c u r  more o f t e n  d u r i n g  t h e  d a y t i m e ,  when 

women a r e  more l i k e l y  t o  d r i v e .  The HSRI D r i v e r  Record f i l e  

does  i n d i c a t e  t h a t  i n  Washtenaw County,  Michigan,  46 .1% of 

r e g i s t e r e d  d r i v e r s  a r e  f emale  and 53.9% male .  On a  r e g i s t r a -  

t ion  b a s i s  a l o n e ,  t h e n ,  women a r e  u n d e r i n v o l v e d  i n  both  t y p e s  

of  a c c i d e n t s .  

W i t h  r e s p e c t  t o  r o a d  c o n d i t i o n ,  snow o r  i c e  c o n d i t i o n s  

o c c u r  twice a s  o f t e n  (12.0% v s .  6 . 8 % )  among R-V f a t a l  a c c i d e n t s  

a s  t h e y  d o  among t h e  o v e r a l l  f a t a l  a c c i d e n t s .  C o r r e s p o n d i n g l y ,  

a s  i n d i c a t e d  i n  F i g u r e  6 . 5 - 2 ,  t h e  f i v e  months which s u s t a i n  t h e  

h i g h e s t  r a t e  of r a i l r o a d  a c c i d e n t s  a r e  a l l  l a t e  autumn, w i n t e r ,  

o r  e a r l y  s p r i n g  months ( i  . e .  , O c t o b e r ,  November, December, J a n u a r y ,  

and March) ,  s u g g e s t i n g  t h a t  t r a c t i o n  may p l a y  a  r o l e  i n  t h e s e  

a c c i d e n t s .  Of c o u r s e ,  66% of t h e  a c c i d e n t s  s t i l l  o c c u r  on d r y  

r o a d s ,  and F e b r u a r y ,  a  mid-winter  month, h a s  t h e  l o w e s t  r a t e  f o r  

t h e  y e a r .  The February  r e c o r d  is i n  f a c t  much lower  t h a n  would 

be i n d i c a t e d  by t h e  s h o r t n e s s  of t h e  month. 

One of  t h e  most i n t e r e s t i n g  f a c t s  t h a t  may be o b s e r v e d  from 

T a b l e  6 .5 -1  is t h e  f a i l u r e  of t h e  d r i v e r  t o  o b s e r v e  t r a f f i c  c o n t r o l  

s i g n a l s  ( s e e  " P i o l a t i o n s " ) .  I n  t h e  o v e r a l l  p o p u l a t i o n  of a l l  

f a t a l  a c c i d e n t s ,  " F a i l u r e  t o  Observe a  T r a f f i c  C o n t r o l  Device" was 



C h a r a c t e r i s t i c s  of F a t a l  Accidents  

i n  Michigan, 1964-1970* 

Number of Cars  Involved 
One 
Two 
Three o r  More 

T i m e  of Day 
Day t ime 
Dawn o r  Dusk 
Nighttime 

Road Condi t ion 
D r y  
Wet 
Snow o r  I c e  

Rai l -Vehicle  
Fa ta l s**  

Driver  Residence 
In County 73 .8% 
I n  S t a t e  21 .3  
Bordering S t a t e  3 . 0  

Driver  Sex 
Ma l e  
Fema l e  

Drinking o r  Drug Use 
Had 
Had Not 

V i o l a t i o n s  
None 
Speed too  Fas t  
F a i l u r e  t o  Yie ld  
Lef t  of Center  
Improper Passing 
F a i l e d  t o  Observe 

T r a f f i c  Cont ro l  

* Po l i ce - r epo r t ed  v a l u e s ,  

A l l  
Fa ta l s**  

* *  Percentages  a r e  based on t h e  t o t a l  number of a c c i d e n t s  
i n  each ca tegory  ( i . e . ,  13,458 t o t a l  f a t a l  a c c i d e n t s ,  366 
f a t a l  R-V a c c i d e n t s ) .  " O t h e r f f  c a t e g o r i e s  ( e , g . ,  missing 
d a t a ,  "unknown," e t c . )  account f o r  t he  f a c t  t h a t  pe rcen tages  
do not t o t a l  100%. 



no ted  f o r  o n l y  8.2% of t h e  c a s e s .  However, t h e  v i o l a t i o n  was n o t e d  

f o r  52 .5% of t h e  R-V f a t a l  a c c i d e n t  c a s e s .  

I f  these s t a t i s t i c s  cou ld  be a c c e p t e d  a t  f a c e  v a l u e ,  t h e  conclu-  

s l o n  would be c l e a r :  d r i v e r s  i g n o r e  r a i l r o a d  warning s i g n a l s .  Un- 

f o r t u n a t e l y ,  however, i t  is  f e l t  t h a t  r e p o r t i n g  b i a s e s  may r e n d e r  

t h i s  c o n c l u s i o n  less f o r c e f u l  f o r  t h e  purpose  of d e t e r m i n i n g  c a u s a t i v e  

f a c t o r s .  For i n s t a n c e ,  t h e  ve ry  f a c t  t h a t  a  d r i v e r  h a s  p a s s e d  a  set 

of ~ a r n i n g  d e v i c e s  and been s t r u c k  by a  t r a i n  s u g g e s t s  t h a t  he d i s -  

r e g a r d e d  t h e  warn ings .  Consequent ly  (and p o s s i b l y  a f t e r  t h e  f a c t ) ,  

t h e  v i o l a t i o n  may be coded s imply  a s  f a i l u r e  t o  o b s e r v e  a  t r a f f i c  

c o n t r o l  d e v i c e  when t h e  o r i g i n a l ,  o r  r e a l  v i o l a t i o n  might  have been 

"speed t o o  f a s t  f o r  c o n d i t i o n s "  ( i c e ,  l i m i t e d  s i g h t  d i s t a n c e ,  e t c . ) ,  

o r  some o t h e r  more p e r t i n e n t  c a u s a t i v e  v i o l a t i o n  t h a t  s u b s e q u e n t l y  

p r e v e n t e d  t h e  d r i v e r  from heeding o r  r e s p o n d i n g  t o  t h e  warn ings .  

I n  s p i t e  o i  such b i a s e s ,  however, t h e  l a c k  of r e s p e c t  t h a t  

d r i v e r s  have f o r  r a i l r o a d  warning d e v i c e s  is probab ly  a  s i g n i f i c a n t  

f a c t o r .  In  t h e  c a s e  ment ioned a t  t h e  b e g i n n i n g  o f  t h i s  d i s c u s s i o n  

f o r  i n s t a n c e ,  t h e  d r i v e r  i g n o r e d  f l a s h i n g  l i g h t s  and warning b e l l s  

and f a i l e d  t o  even  s t o p  b e f o r e  p r o c e e d i n g  i n t o  t h e  i n t e r s e c t i o n .  

In  a n o t h e r  f a t a l  r a i l r o a d  c r o s s i n g  a c c i d e n t  t h a t  o c c u r r e d  on t h e  

same day i n  Ann Arbor,  Michigan,  a  d r i v e r  was k i l l e d  a f t e r  h e  de-  

l i b e r a t e l y  d r o v e  o f f  t h e  pavement and o n t o  t h e  s h o u l d e r  of t h e  

road  i n  o r d e r  t o  c i r cumven t  a  d rop-ga te  warning sys tem t h a t .  o f f e r e d  

p o s i t i v e  c o n t r o l  of t h e  i n t e r s e c t i o n  (nomina l ly  p o s i t i v e ,  a t  any 

r a t e ) .  Everyone i s  f a m i l i a r  w i t h  t h e  e x p e r i e n c e  of e n c o u n t e r i n g  

an  o p e r a t i n g  warning d e v i c e  t h a t  i s  i n t e r r u p t i n g  t r a f f i c  f o r  a  

s t o p p e d  o r  n o n e x i s t e n t  t r a i n .  Such e x p e r i e n c e s  e r o d e  t h e  p u b l i c ' s  

r e s p e c t  and c o n f i d e n c e  i n  t h e  impor tance  of  t h e  r a i l r o a d  c r o s s i n g  

i n d i c a t o r  a s  a  v a l i d  warning of  oncoming d a n g e r ;  i n s t e a d ,  t h e  

i n d i c a t o r  assumes a  "Yield-Right-of-way" s t a t u s .  E d u c a t i o n  programs 

i n  c o n j u n c t i o n  w i t h  an  improved t echno logy  f o r  r a i l r o a d  c r o s s i n g  

d e v i c e s  a r e  needed t o  r e - e s t a b l i s h  t h e  a u t h o r i t y  o f  t h i s  d e v i c e .  



Occurrence P a t t e r n s  

An i n v e s t i g a t i o n  was made u s i n g  s p e c t r a l  a n a l y s i s  t e c h n i q u e s *  

t o  determine t h e  occur rence  of  any c h a r a c t e r i s t i c  t empora l  r e p e t i -  

t i o n  p a t t e r n s  i n  R-V f a t a l  a c c i d e n t s .  F igure  6.5-3 p l o t s  t h e  occur -  

r ence  of these a c c i d e n t s  by month f o r  t h e  seven-year  p e r i o d  from 

1964 t o  1970. A s tudy  of these a c c i d e n t s  bo th  by t h e  month and by 

the  week showed l i t t l e  s t r u c t u r e ,  and i n d i c a t e  t h a t  t h e  p r o c e s s  is 

e s s e n t  i a l l y  random. 

Geographical  D i s t r i b u t i o n  

The g e o g r a p h i c a l  d i s t r i b u t i o n  of r a i l r o a d - v e h i c l e  a c c i d e n t s  

i n  Michigan is  b e s t  d e p i c t e d  by t h e  HSRI computer p l o t t i n g  program 

o u t p u t  shown i n  F igure  6.5-4.  Count ies  p r i n t e d  w i t h  "@" c h a r a c t e r s  

i n d i c a t e  t h o s e  j u r i s d i c t i o n s  t h a t  have had between 2 0  and 4 0  f a t a l  

R-V a c c i d e n t s .  A l l  of t h e s e  c o u n t i e s  a r e  l o c a t e d  i n  t h e  populous  

s o u t h e a s t  p o r t i o n  of t h e  S t a t e .  Note t h a t  no coun ty  n o r t h  of t h e  

Saginaw Bay-Thumb a r e a  h a s  accumulated  o v e r  f o u r  f a t a l  a c c i d e n t s  

i n  t h e  seven-year  p e r i o d .  

The rank ing  of seven  h e a v i l y  p o p u l a t e d  c o u n t i e s  by s e v e r a l  

f a c t o r s  p e r t i n e n t  t o  t h i s  s t u d y  i s  p r e s e n t e d  i n  T a b l e  6.1-2.  ~n  

t h i s  t a b l e ,  t h e  seven  most h e a v i l y  p o p u l a t e d  of Mich igan ' s  83 

c o u n t i e s  ( a c c o r d i n g  t o  p r e l i m i n a r y  1970 census  d a t a )  a r e  l i s t e d  

i n  o r d e r  of t h e i r  p o p u l a t i o n  rank  (Rank A i n  Tab le  6 .5 -2 ) .    his 

rank ing  c o r r e s p o n d s  c l o s e l y  t o  t h e  c o u n t i e s  having t h e  most r e g i s -  

t e r e d  v e h i c l e s  i n  1970 (Rank B i n  Tab le  6 - 5 - 2 3 ,  Rank C ,  which 

o r d e r s  t h e  c o u n t i e s  by number of R-V a c c i d e n t s ,  c o r r e s p o n d s  c l o s e l y  

t o  t h e  p o p u l a t i o n  r a n k i n g  ( w i t h  t h e  e x c e p t i o n  of Genesee County, 

which is somewhat o v e r r e p r e s e n t e d ) .  

Rankings D and E a r e  based on t h e  number of R-V a c c i d e n t s  p e r  

100,000 r e s i d e n t s  and p e r  100 ,000  r e g i s t r a t i o n s ,  r e s p e c t i v e l y  . 

* J . A .  Green,  "The S p e c t r a l  A n a l y s i s  of F a t a l  Accident  T i m e s e r i e s ,  " 
HIT-LAB R e p o r t s ,  September,  1971. 
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F igure  6 . 5 - 3 .  F a t a l  R-V a c c i d e n t s  i n  Michigan each 
m o n t h ,  January 1964 through December 1970 ( J=Janua ry )  . 
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Figure 6.5-4. S t a t e w i d e  P l o t  of R-V A c c i d e n t s .  
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These d a t a  i n d i c a t e  t h a t  t h e  numbers o f  R-V a c c i d e n t s  p e r  c a p i t a  

o r  p e r  v e h i c l e  f o r  t h e  h e a v i l y  p o p u l a t e d  c o u n t i e s  a r e  a c t u a l l y  

low. When a l l  Michigan c o u n t i e s  a r e  ranked  a c c o r d i n g  t o  R-V 

a c c i d e n t s  p e r  c a p i t a  o r  p e r  v e h i c l e ,  t h o s e  r a n k i n g  t h e  h i g h e s t  

have a c t u a l l y  had on ly  a  few R-V a c c i d e n t s  i n  t h e  p a s t  seven 

y e a r s .  Such d a t a  have poor s t a t i s t i c a l  r e l i a b i l i t y .  I f  we 

l i m i t  o u r  c o n s i d e r a t l . o n  t o  t h o s e  20 c o u n t i e s  t h a t  have had a t  

l e a s t  seven  R-V a c c i d e n t s  i n  t h e  p a s t  seven y e a r s  ( i . e . ,  an 

average  of a t  l e a s t  one p e r  y e a r ) ,  t h e  r e s u l t a n t  r a n k i n g  by R-V 

z c c i d e n t s  p e r  c a p i t a  and p e r  v e h i c l e  is t h a t  shown i n  T a b l e  6 . 5 - 3 .  

I t  is e v i d e n t  from T a b l e s  6.5-2 and 6.5-3 t h a t  R-V a c c i d e n t s  a r e  

not c l o s e l y  r e l a t e d  t o  p o p u l a t i o n  o r  v e h i c l e  r e g i s t r a t i o n s .  A 

b e t t e r  measure o f  t h e  exposure  f a c t o r  would be o b t a i n e d  i f  t h e  

number of r a i l  miles o r  number of g r a d e  c r o s s i n g s  f o r  each  coun ty  

were a k a i l a b l e .  

S t a t e w i d e  Ranking of Seven Most Heav i ly  P o p u l a t e d  

Michigan C o u n t i e s  by Var ious  C r i t e r i a . *  

County A B C  D E 

Wayne 1 1  1 62 62 
Oakland 2 2  3 59 59 
Macomb 3 3 4  55 52 
Gene see 4 4 2  44 42 
Kent 5 5 5  50 49 
Ingham 6 7 12 57 58 
Wash tenaw 7 6 1 0  51  47 

* There  ?.re 83 c o u n t i e s  i n  the S t a t e  of 
Michigan.  

* *  Ranking Code: 

A-Ra nk by popu l a  t i o n ,  
B-Rank by r e g i s t e r e d  v e h i c l e s .  
C-Rank by t o t a l  r a i l r o a d - v e h i c l e  a c c i d e n t s .  
D-Rank by R-V a c c i d e n t s  p e r  100 ,000  p o p u l a t i o n .  
E-Flank by R-V a c c i d e n t s  p e r  100 ,000  v e h i c l e  

r e g i s t r a t i o n s .  



Statewide Ranking of Counties W i t h  One o r  More 

R-V Accidents per Year by Various C r i t e r i a  

Rank* 

County A G C 

Alpena 44 42 1 
Benzie 72 70 2  
A n t r i m  63 6 4 3 
Ca lhoun 13 12 4 
Clare 58 5 5 5 

* Ranking Code: 

A-Rank by popula t ion .  
B-Rank by r e g i s t e r e d  v e h i c l e s .  
C-Rank by R-V acc iden t s  per  100,000 

populat ion o r  per  100,000 veh ic l e  
r e g i s t r a t i o n s .  



In view of these l ' i n d i n g s ,  i t  seems r e a s o n a b l e  t o  improve t h e  

t e c h n i c a l  a s p e c t s  of t h e  t r a f f i c  c o n t r o l  d e v i c e s  and t o  b e t t e r  

e d u c a t e  d r i v e r s  i n  t h e  impor tance  o f  t h e i r  f u n c t i o n  t o  r educe  t h e  

number o f  f a t a l i t i e s  a r i s i n g  from t h i s  t y p e  o f  a c c i d e n t .  The ma te r -  

i a l  acc rued  i n  t h e  s t u d y  of  Michigan Ra i l road-Veh ic le  A c c i d e n t s ,  

a l s o  s e r v e d  a s  t h e  b a s i s  f o r  an a r t i c l e  i n  the HSRI p u b l i c a t i o n  

HIT-LAB, i s s u e  of A p r i l  1972. 

I n  c o n c l u s i o n ,  t h e  i n v e s t i g a t o r s  d e s c r i b e d  here t e n d  t o  v e r i f y  
t h e  s i g n i f i c a n t  f a c t o r s  no ted  i n  t h e  t h r e e  Leve l  I11 c a s e  s t u d i e s  

p r e v i o u s l y  i d e n t i f i e d .  These a r e :  (1) T h e  c r i t i c a l  impact  of t h e  

c o l l i s i o n s  on human l i f e ;  and ( 2 )  The  low r e g a r d  d r i v e r s  have f o r  

t r a f f i c  c o n t r o l  d e v i c e s .  



6 . 6  Truck Accidents 

A t o t a l  of 13 Level I11 m u l t i d i s c i p l i n a r y  i n v e s t i g a t i o n s  of 

a c c i d e n t s  t h i s  p a s t  year  involved t r u c k s .  Of t h e s e ,  9 were t r a c t o r  

s e m i - t r a i l e r  a r t i c u l a t e d  v e h i c l e s ,  one a  cab-over-engine s t a k e  

t r u c k ,  two convent iona l  c h a s s i s  van t r u c k s  and one a  convent iona l  

c h a s s i s  s t a k e  t r u c k .  In compar'ison with t he  t o t a l  Level I11 case  

load f o r  t h e  y e a r ,  t r uck  a c c i d e n t s  involved a  r e l a t i v e l y  h igher  

i n j u r y  s e v e r i t y  than f o r  t h e  average of non-truck a c c i d e n t s .  

Most s eve re  of a l l  i n j u r i e s  were t hose  involved i n  head-on 

c o l l i s i o n s  w i t h  t r u c k s .  However, only one of t h e  t h r e e  t r u c k  

d r i v e r s  involved i n  t h e s e  a c c i d e n t s  was i n j u r e d ,  and t h e  i n j u r i e s  

s u s t a i n e d  were minor. I t  may be be labor ing  t h e  obvious t o  p o i n t  

ou t  t h a t  s i n c e  t r u c k s  a r e  g e n e r a l l y  l a r g e r ,  heav ie r  and s t r u c t u r a l l y  

much s t r o n g e r  t han  passenger  c a r s ,  passenger  c a r  occupants  a r e  a t  

a  d i sadvantage  i n  a  head-on c o l l i s i o n  w i t h  a  t r u c k .  Th i s  f a c t  is 

we l l  suppor ted  by s t a t i s t i c a l  s t u d i e s .  Table  6 .6- l*  is a  t a b u l a -  

t i o n  of r e l a t i v e  s e v e r i t i e s  of i n j u r i e s  s u s t a i n e d  i n  c o l l i s i o n s  

of passenger  c a r s  w i t h  t r u c k s  compared with c o l l i s i o n s  w i t h  

o t h e r  passenger  c a r s .  T h i s  i n d i c a t e d  t h e  more common involvement 

of t ruck  and passenger  c a r s  t o  be t h e  rear-end o r  same-d i rec t ion  

s ideswipe  c o l l i s i o n  ( a s  were 2 of t h e  13  Level I11 case  s t u d i e s ) .  

I t  a l s o  s u b s t a n t i a t e s  t h e  most s eve re  acc iden t  t ype  t o  be t h a t  of 

head-on c o l l i s i o n s  between t r u c k  and passenger  c a r s .  The ind ices**  

* HSRI Report 001580, " S t a t i s t i c a l  Analys i s  of Truck Accident In- 
volvement, " by R .  E .  S c o t t  and J .  0' Day, December, 1971. 

**  Two i n d i c e s  g iven  i n  t h e  l a s t  two columns show t h e  over-repre-  
s e n t a t i o n  (by s e v e r i t y )  of t r u c k s  a s  compared t o  c a r s  i n  t he  
s e v e r a l  k inds  of a c c i d e n t s .  These a r e  de f ined  a s  fo l lows :  

no. of t r u c k s  involved no. of  t r u c k s  involved 
i n  f a t a l  a c c i d e n t s  

Index # I  
/ i n  a l l  a c c i d e n t s  

no. of c a r s  involved no. of c a r s  involved i n  
i n  f a t a l  a c c i d e n t s  / i n  a l l  a c c i d e n t s  

no. of f a t a l i t i e s  i n  no. of t r u c k s  involved 
t r u c k  f a t a l  a c c i d e n t s  a l l  a c c i d e n t s  Index #2 
no. of f a t a l i t i e s  i n  no. of c a r s  involved 
c a r  a c c i d e n t s  / i n  a l l  a c c i d e n t s  
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i n  Table 6.6-1 can also be interpreted a s  the re la t ive  probabi- 
l i t y  of being k i l led  i n  a  car-truck col l i s ion  a s  compared w i t h  a 

car-car co l l i s ion  of each indicated type. 

While the r e l a t ive  severity of these accidents is  in teres t ing ,  

i t  nevertheless is a  measure of the ef fec t  of the crash. What 

perhaps would be of greater in teres t  is something more i n  the area 

of determining crash causation. Causation fac tors ,  both primary 

and secondary are  included i n  each case s t u d y .  However, these tend 

to  dissect the s ingle ,  individual case s t u d y  by i t s e l f ,  and do not 

consider the broader group of a l l  the cases i n  the truc.k category. 

What the 13 truck accidents do appear t o  have most i n  common, 

is that  they point up problems w i t h  handling and control of trucks 

and t rac tor - t ra i lors  tha t  are causal fac tors  i n  the accidents. That 

is of course, w i t h  exception,* b u t  i n  general, each accident may 

have been averted, or reduced i n  severi ty ,  had the handling of the 

truck been more responsive t o  the crash conditions a s  they developed 

for  each part icular  accident. Certainly human e r ro r ,  caused for 

example as a  resul t  of fatigue,  or a  lack of understanding of the 

handling and control l i m i t s  of the vehicle, a l so  played a major 
role  i n  the cause of the accidents. A l l  f ive rollover accidents** 

d i d  however, involve a s i tua t ion  i n  which the handling l i m i t s  of 

the truck were exceeded. T h i s ,  t o  a  degree could also be a t t r ibuted  

t o  the remaining case studies.  While there have been various e f f o r t s  

i n  the past t o  model, or simulate passenger car dynamic response 

and handling, l i t t l e  has been accomplished t o  understand and "quanti.ze" 

similar parameters i n  the world of trucks. The dynamic response 

of trucks i n  maneuvers i n  the regime of l i m i t  performance i s  l e s s  

understood than for passenger cars.  There are varied reasons for  

t h i s ,  not the l eas t  perhaps is  the fact  that  trucks t o  a  large 
degree are  much more custom b u i l t  than passenger cars .  Trucks are 

* Case S tudy  AA-139 involved a  passenger car which crossed a 
divided highway median out of control and collided w i t h  
a truck without notice. 

**  Case Studies AA-120, A A - 1 4 1 ,  AA-157, AA-186, and AA-190. 





commercial  v e h i c l e s ,  i n  which owners and o p e r a t o r s  must i n c o r -  

p o r a t e  t h o s e  f e a t u r e s  which t e n d  t o  o p t i m i z e  o p e r a t i n g  economies .  

llany m a n u f a c t u r e r s  have e s t a b l i s h e d  t h e m s e l v e s  a s  s p e c i a l i s t s  i n  

producing a  p a r t i c u l a r  component, such a s  e n g i n e s ,  t r a n s m i s s i o n s ,  

a x l e s ,  s t e e r i n g  g e a r s  and c h a s s i s  u n i t s .  Thus,  t h e  m a n u f a c t u r e r  

i n  most i n s t a n c e s  is more of an a s s e m b l e r .  Customizing may be 

ex tended  f u r t h e r  by t h e  t r u c k  owner o r  o p e r a t o r ,  th rough  m o d i f i c a t i o n s  

o r  component "add-ons" w i t h i n  h i s  own f a c i l i t i e s .  An a d d i t i o n a l  

a x l e  and wheels  may o f t e n  f o r  example be added by t h e  owner.* Many 

t i m e s  these changes  a r e  n e c e s s a r y  t o  c o r r e c t  a  d e f i c i e n c y  i n  oper -  

a t i o n  o r  t o  improve pe r fo rmance ,  based on t h e  o p e r a t o r ' s  e x p e r i e n c e  

( a n d  equipment p r e f e r e n c e s )  over  t h e  y e a r s .  The r e s u l t s  of these 

v a r i a t i o n s  i n  t r u c k  equipment i s  t o  c r e a t e  a  b r o a d  v a r i e t y  of t r u c k  

t y p e s  and c h a r a c t e r i s t i c s .  T h i s  is  f u r t h e r  a c c e n t u a t e d  by t h e  

v a r i e t y  of d i f f e r e n t  t r a i l e r  t y p e s  coup led  t o  t r u c k  t r a c t o r s ,  

w i t h  f u r t h e r  d i s t i n c t l y  d i f f e r e n t  h a n d l i n g  c h a r a c t e r i s t i c s  depend- 

ing  on t h e  v a r i a t i o n s  o f  l o a d i n g  on each t r a i l e r .  D i r e c t i o n a l  

i n s t a b i l i t i e s  of both i n t e g r a l  and a r t i c u l a t e d  t r u c k s  v a r y  wide ly  

when s u b j e c t e d  t o  s e v e r e  b r a k i n g  maneuvers r e s u l t i n g  i n  h igh  

d e c e l e r a t i o n s .  S t u d i e s * *  have b rough t  o u t  some o f  t h e  complica-  

t i o n s  p e c u l i a r  t o  these r e l a t i v e l y  h e a v i e r  v e h i c l e s  i n  terms of 

h a n d l i n g .  Some of these a r e :  

1. Coulomb f r i c t i o n  may be a  s i z a b l e  f o r c e  i n  t h e  v e h i c l e  
r e a r  s u s p e n s i o n ,  which can l e a d  t o  a  " f r o z e n "  r e a r  
s u s p e n s i o n  and have a  s i g n i f i c a n t  e f f e c t  on r i d e  a n d  
h a n d l i n g  c h a r a c t e r i s t i c s .  

2 .  Time d e l a y s  and l a g s  i n  r e s p o n s e  of a i r  b r a k e  s y s t e m s  
can s u b s t a n t i a l l y  degrade  v e h i c l e  b r a k i n g  performance.  

* I n  c a s e  s t u d y  AA-174, t h e  I n t e r n a t i o n a l  H a r v e s t e r  F l e e t s t a r  
2110A t r a c t o r  when manufac tu red  had one r e a r  a x l e ,  b u t  a t  
t h e  t i.me of t h e  c a s e  a c c i d e n t  had two r e a r  a x l e s .  The p o s t -  
manufac tu re  m o d i f i c a t i o n  was a  "TAGtt a x l e  beh ind  t h e  d r i v e  
a x l e  t o  p e r m i t  a  h i g h e r  l o a d  r a t i n g .  

* *  Such a s  HSRI s t u d y ,  "The Bus, Truck and T r a c t o r - T r a i l e r  
Braking System Performance Study"  under  DCYT c o n t r a c t ,  
c u r r e n t l y  i n  p r o g r e s s .  



3 .  Interaxle  load t r ans fe r  between ax les  of a  tandem assem- 
b l y  may cause the  wheels on one axle t o  lock prematurely 
causing d i f f i c u l t i e s  i n  braking and handling maneuvers.* 
(Trucks equipped w i t h  tandem ax les  comprise a  large  
segment of the truck population, w i t h  t h e i r  unique char- 
a c t e r i s t  j.cs. ) 

In the  majority of Level I11 truck accident cases ,  again 

pa r t i cu l a r ly  those which were ro l lover  accidents  a s  mentioned 

above, turning capab i l i ty  and r o l l  s t a b i l i t y  were a  s i gn i f i can t  

port ion of case vehicle f ac to r s .  T h i s  stems primari ly from low 

values of the  r a t i o ;  hal f - t rack width/c.g. height .  Samples of 

these r a t i o s  fo r  t rucks  (and buses) derived i n  a  recent  HSRI 

study** a re  presented i n  Figure 6.6-1. These s t a t i c  geometric 

measurements e s t ab l i sh  the po t en t i a l  of these  vehic les  t o  r o l l -  

over on a  reasonably h i g h  coef f ic ien t  of f r i c t i o n  sur face ,  simply 

by execution of a  s t ep  s t e e r  type maneuver. The truck type i n -  

volved i n  the 13 Level I11 accident case s tud i e s  covered t h i s  year, 

a l l  f i t  w i t h i n  the  c h a r a c t e r i s t i c s  of the truck types t r ea t ed  i n  

the HSRI study. 

A la rge  number of f a c t o r s  influence rol l -over  po t en t i a l .  

Some of these have recent ly  been examined in  a  German paper by H .  

Isermann.*** For the case of to r s iona l ly  r i g i d  t r a c t o r  and s m a l l  

a r t i c u l a t i o n  angles,  f indings  i n  t h i s  work e s t a b l i s h  the  range 

of expected rol l-over l i m i t s  f o r  s t r a i g h t  t rucks .  

In Iserman's work, four separate  tanker truck r i g s  were s u b -  

jected t o  s t a t i c  rol l-over measurement on a  t i l t  t ab l e  w i t h  various 

loadings. A l l  four vehic les  were found t o  be capable of ro l l -over ,  

when empty, a t  l a t e r a l  acce le ra t ions  between .62g and .82g, while 

the loaded vehic les  could be ro l l ed  over w i t h  acce le ra t ions  between 

+ T h e  f ron t  tandem axle tends t o  be  unloaded during braking i n  
a  "four l e a f "  suspension; the  rea r  i n  a  "walking beam" s u s -  
pension. 

**  Under contract  FH-11-7290, Federal Highway Administration. 

*** H .  Isermann, "Overtaking L i m i t s  of Art icula ted Vehicles w i t h  
Solid and Liquid Loads", Deutsche Kraftfahrtforschung,  No. 
200, 1970. ( M I R A  Transla t ion No. 58/70). 
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.33g and .36g. These s u r p r i s i n g l y  low a c c e l e r a t i o n s  were found 

even i n  t h e  absence of dynamic f a c t o r s  such a s  l i q u i d  l oad  s l o s h -  

i n g  and sprung mass r o l l  t r a n s i e n t s .  

The i m p l i c a t i o n s  of t h e s e  f i n d i n g s  a r e  of profound importance 

toward vnders tanding  l i m i t  performance measures f o r  t r u c k s .  From 

t h i s  work, i t  appea r s  t h a t  t h e  predominant l i m i t  r e sponse  c o n s t r a i n -  

i n g  t h e  range of r e a l i z a b l e  l a t e r a l  maneuvers on a  d ry  s u r f a c e  may 

L,e r o l l o v e r .  Likewise ,  t h e  examinat ion of braking o r  roadhold ing  

i n  a  curved path  may i n a d v e r t e n t l y  be compromised by t r e s p a s s i n g  

tiw r o l l  s t a b i l i t y  boundary i n  t h e  presence  of a  s l i g h t l y  e x c e s s i v e  

~ i d e s l i p p i n g  response .  Accident c a s e  s t u d i e s  acqu i r ed  du r ing  t h e  

forthcoming y e a r ' s  program invo lv ing  t r u c k s  w i l l  be examined w i t h  

more of an e f f o r t  toward b e t t e r  unders tanding  t h e  dynamics of t h e  

t ruck  l ead ing  up t o  t h e  c r a s h ,  a s  w e l l  a s  a t t emp t ing  t o  b e t t e r  

q u a n t i z e  those  handl ing and s t a b i l i t y  c h a r a c t e r i s t i c s  which may 

have c o n t r i b u t e d  t o  t h e  c r a s h .  

One a c c i d e n t *  of t h e  13 t o t a l  Level I11 c a s e s  t h i s  p a s t  yea r  

i n v o l v i r ~ g  a t r u c k  occur red  when t h e  d r i v e r  c r a shed  through a  

warning s i g n  a t  a  c o n s t r u c t i o n  s i t e .  A s  a  r e s u l t  of t h i s  a c c i d e n t ,  

t h e  inc idence  of c o n s t r u c t i o n  s i t e  a c c i d e n t s  i n  Washtenaw County, 

Yichigan was i n v e s t i g a t e d  by examining some c h a r a c t e r i s t i c s  of 

those  c a s e s  i n  t h e  Washtenaw County Accident Data F i l e  (Level  I )  

t h a t  occur red  i n  t h e  y e a r s  1968 t o  1970. 

A t o t a l  of f o r t y - t h r e e  c o n s t r u c t i o n  s i t e  a c c i d e n t s  took p l a c e  

which averaged s l i g h t l y  over  14 a c c i d e n t s  p e r  y e a r .  During t h e  same 

t ime span ,  a  t o t a l  of 21 ,261  Washtenaw County Acc idents  were r eco rded ,  

s o  t h a t  t h e  c o n s t r u c t i o n  s i t e  a c c i d e n t s  accounted f o r  but  0.2% of 

t h e  t o t a l .  

In c o n t r a s t  t o  t h e  c a s e  s tudy  which involved  a  t r u c k ,  t h e  

s u b s e t  of f o r t y - t h r e e  a c c i d e n t s  examined involved  passenger  cars  

e x c l u s i v e l y .  Of t h e  66 v e h i c l e s  involved  i n  t h e s e  a c c i d e n t s  whose 

c h a r a c t e r i s t i z s  a r e  known, 83% were f u l l - s i z e d  passenger  c a r s  and 

15% compact models. S i m i l a r l y ,  t h e  s i n g l e  v e h i c l e  c o n f i g u r a t i o n  

* Case Study AA-114 



is not the predominant accident configuration i n  the subset of 

cases on f i l e .  In 42% of the cases,  a  s ing le  vehicle was i n -  

volved i n  the accident ,  while 49% involved two vehicles,  
w i t h  the remaining 9% involving three o r  more vehicles.  

I t  is noteworthy that  two of the accidents involved 8 or  more 

vehicles and, consequently, can represent ra ther  large sca le  

events.  

The predominant fea tures  of the roadway i n  the s ing le  construc- 

t ion s i t e  truck accident ,  match those of the mass data .  T h u s ,  63% 

of the accidents occurred during the daytime, and 49% when the 

roadway was dry. Wet roads did account fo r  40% of the events,  b u t  

the r a t i o  of daylight t o  nighttime accidents is nearly 2 t o  1. 

(Unfortunately, l i t t l e  information on the type of roadway was ava i l -  

b l e ) .  Most of the accidents were coded a s  missing data fo r  the 

"type of roadway" var iable ,  b u t  14% were shown t o  have taken place 

on l imited access highways. Considering the types of t r a f f i c  con- 

t r o l  devices used, 47% of the cases showed no t r a f f i c  control  device 

present ,  while 16% showed some kind of control  device. O n l y  i n  one 

case was there  fou11d t o  be a  control  device present ,  b u t  not func- 

t  ioning . 

In regards t o  i n j u r y ,  the recorded accidents produced no 

f a t a l i t i e s  b u t  44% were injury-producing; the remaining accidents 

involving only property damage. 

Ninety-seven percent of the d r ivers  i n  the subset a l so  had not 

been drinking before the accident .  

Because the  case d r iver  t o ld  the  invest igat ing o f f i c e r  he was 

sleeping or  dozing when our s ing le  Level I11 truck accident took 

place,  i t  would have been useful  t o  in terrogate  the Washtenae County 

d a t a  f i l e  t o  determine the involvement of truck d r ive r s  i n  accidents 
when the contributing circumstance was defined and coded a s  "sleepy 

o r  asleep",  and when there was no resu l t ing  enforcement ac t ion.  
Unfortunately, the Washtenaw County data f i l e  does not contain such 
"driver impairment" information, so tha t  recourse t o  another data 



bank was n e c e s s a r y ,  The Texas Accident  Data Truck F i l e  (N=20, 

641  c a s e s )  was a c c e s s e d  and a  b i v a r i a t e  f r equency  was o b t a i n e d  

u s i n g  t h e  v a r i a b l e s  " d r i v e r  impairment"  and " d r i v e r  v i o l a t i o n " .  

The combinat ion  " s l eepy  o r  a s l e e p t 1  and "no enforcement  a c t i o n "  

n a s  s e l e c t e d  t o  i n v e s t i g a t e  t h e  s u p p o s i t i o n  t h a t  a  d r i v e r  f a l l i n g  

a s l e e p  a t  t h e  wheel  is  a  more a c c e p t a b l e  a c t i o n  ( t o  h i s  employer 

and t o  t h e  p o l i c e )  t h a n  t a k i n g  s t i m u l a t i n g  d r u g s  i n  o r d e r  t o  s t a y  

awake. 

Of t h o s e  232 d r i v e r s  ( a l l  t y p e s  of v e h i c l e s )  who were " f a t i g u e d  

o r  a s l e e p " ,  157 were not  cha rged  w i t h  any v i o l a t i o n .  S e v e n t y - f i v e  

d r i v e r s  who were " f a t i g u e d  o r  a s l e e p "  were charged  w i t h  v i o l a t i o n s .  

The t o t a l  number of t r u c k s  was 1 3 , 1 2 5 .  Of t h a t  number, 192 

viere coded " f a t i g u e d  o r  a s l e e p " .  Only 48 of t h o s e  d r i v e r s  were 

cha rged  \ r ; i t h  a v i o l a t i o n ,  l e a v i n g  144 which were no t  cha rged  w i t h  

a  v i o l a t i o n .  Of t h e  remaining 40  v e h i c l e s  ~ . h i c h  were coded a s  

v e h i c l e s  o t h e r  t h a n  t r u c k s ,  27 d r i v e r s  were charged  w i t h  v i o l a -  

t i o n s ,  13 Here n o t  c h a r g e d .  

Freauencv T a b l e  

Charged Not Charged T o t a l  

Trucks  48 (25%) 144 (75%) 192 
O t h e r  27 (67 .5%)  13  (32.5%) 40 
T o t a l  7 5  157 232 

The a n a l y s i s  i n d i c a t e s  t h a t  t h e  s l e e p i n g  t r u c k  d r i v e r  is i n -  

vo lved  i n  a c c i d e n t s  more f r e q u e n t l y  t h a n  t h e  s l e e p i n g  " o t h e r  v e h i c l e "  

d r i v e r ,  b u t  cha rged  much less  o f t e n .  T h i s  s u g g e s t s  t h a t  p e r h a p s  

f a t i g u e  may be an a c c e p t a b l e  o c c u p a t i o n a l  c h a r a c t e r i s t i c  among t r u c k  

d r i v e r s ,  and l e s s  a c c e p t a b l e  when found i n  n o n - t r u c k e r s ,  a s  a  b i a s  

among t r a f f i c  o f f i c e r s .  
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APPENDIX C 

LIST OF EQUIPMENT 

1972 Dodge Maxiwagons ( s p e c i a l l y  equ ipped  f o r  
F i e l d  Accident  I n v e s t i g a t i o n s .  ) 

Hi/Lo Moni to rad io  Scanners  

Motorola Two-Way Vehic le  Radios  

Panason ic  C a r t  r i d g e  Recorder  RS-80305 

Sony Microphones F-95 

Sony Niche1 Cadnium B a t t e r y  Packs  BP-9 

Sony Tape Recorder s  TCllO 

Honeywell S t r o b o n a r  - Auto 770 E l e c t r o n i c  F l a s h e s  

Honeywell Pentax  Camera ( w i t h  35mm l e n s .  ) 

Trumeter  Measuring Nheels  

Lufkin  100 f o o t  c l o t h  t a p e s  

Lufk in  20 f o o t ,  3/4 i n .  wide ,  measur ing t a p e s  

Unico No. 400 Gas D e t e c t e r  K i t s  

Craf tsman Automatic P r o t r a c t o r  Model 9-3994 

Craf tsman Adjus t  i b l e  M i r r o r s  

D i l l  Master  Truck  T i r e  Gauges 

B r i d g e p o r t  Model 400 T i r e  Gauges 

Lumberman Crayons  #496 

Emergency 3 0  Minute F l a r e s  

Lufk in  Surveyors  S t e e l  Arrows 

David White Hand Level  #5500 
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COMPONENT STANDARD 

A 
ADJ SEAT BACK FOR OCCUPAIJT COMFORT 
ADJUSTABLE FOR\/ARD SEATS 

ADJUSTABLE SEAT BACKS 
AD JUSTABLE SEATS 
ADJUSTABLE STEL'R I NG CONTROLS 
AF!CliORAGE* SEAT BELT 
ANCHORAGE* SEAT BELT TYPE I I 
ARMRESTS 
AUTOKATI C LOCKING RETRACTOR 

8 

BELT WARNING W /  LAP BELT PROTECTION SYSTEM 
BENCH-TY PE SEATS 

BRAKES 
@UCKLE LATCH 
BUCKLE RELEASE 

BUCKLES 
BUSES 
BUSES* PASSENGER SEATS 
BUSES* SCHOOL 

RUSES* S I O E  FACING PASSENGEII SEATS 

C 
CAMPERS* VEH I CLES CARRY ING CHASS IS-MOUNTED 
CARGO-TYPE DOOR 
CARGO-TYPi DOORS* HINGED 
CHILD SEATING SYSTEMS 
COMPONENTS O N  FOLDING DOORS 
COMPCI<ENTS ON ROLL-UP DOORS 

CONSOLE ASSEMBLIES 
CONTROL FOR RELEASING R E S T R A I N I N G  D E V I C E  
CONTROL* ADJUSTABLE STEERING 

CONTROL* FORWARD CCNFIGURATION 
CONTROL* STEERING SYSTEMS 

CONVERTIBLES 
COOL lNG SYSTEMS 

DOOR HINGE 
DOOR HINGE SYSTEMS 
DOOR LATCHES 
DOOR LOCKS 
DOORS 
DOORS I CARGO-TYPE 

DOORS* FOLDING COMPONENTS ON 
DOOHSI HINGED 
DOORS, H INGEU CARGO-TYPE 
DOOliS, I N T E R 1  OR COMPARTMENT 
DOORS, I NTER I CR COMPARTPlENT W /  L O C K I N G  DEV 
DOORS ROLL-UP COMPONENTS O N  

DOONSs S I O E  
DOORS* S I D E  ... RETENTION COMPONENTS 
DOORS* S I D E  0 . o  STRENGTH 

DRIVER SEAT 
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EIFIG 
EMERGENCY-LOCKIEJ( ;  R E T R A C T O R  
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F O R W A R D  C O N T R O L  CONF I G U R A T  I O N  
F O R W A R D  F A C I N G  S E A T S  R E S T R A I N I N G  D E V I C E  
F O R W A R D - F A C I  NC S Y S T E M S  
F R A M E *  S E A T  
F R A M E *  S E A T  B A C K  
F R O N T  DOOR L O C K S  
F U E L  S Y S T E M S  
F U E L  T A N K  C O N N E C T  I O N S  
F U E L  T A N K  F I L L E R  P I P E S  
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H I I S J P K  
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L A  T CHE S I D 0 3 R  2 06 
L A T C H I N G  S Y S T E M S  2 15 
L O C K I N G  D E V I  CE, I N T E R  I OR C O M P A R T M E N T  D O O R S  201 
L O C K I N G *  A U T O M A T 1  C e.. R E T R A C T O R  209 
L O C K  I N G  I EMERGENCY-.  a R E T R A C T O R  2 09 
L O C K I N G *  NON-• R E T R A C T O R  2 0 9  
L O C K I N G  I S E L F - .  D E V  I C E  2 0 7  
L O C K S ,  DOOR 2 0 6  
L O C K S *  F R O N T  DOOR 2 06 
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APPENDIX E 

D E S C R I P T I O N  O F  

A N A L Y S I S  P R O G R A M S  

A N D  D A T A  F I L E S  



INTRODUCTION 

The Highway S a f e t y  Research I n s t i t u t e  a t  The U n i v e r s i t y  of Michigan main- 

t a i n s  an e x t e n s i v e  c o l l e c t i o n  of accident :  r e c o r d s  t h a t  document impor t an t  

f e a t u r e s  of t r a f f i c  c o l l i s i o n s  i n  many a r e a s  of t h e  count ry .  Due t o  t h e  s h e e r  

x~olume of our  a c c i d e n t  r e c o r d s  t o  dace ,  i t  i s  neces sa ry  t o  u t i l i z e  computer ized 

s t o r a g c  and a n a l y s i s  of t h e  d a t a .  The S t a t i s t i c a l  Research System was deve loped  

t o  provide  tl:c neces sa ry  a n a l y s i s  c a p a b i l i t y  and is  a  descendent  of t h e  

OSIRIS System o r i g i n a t e d  a t  The U n i v e r s i t y  of 11ichigan. Some f a m i l i a r i t y  w i t h  

t h e  language of modern d i g i t a l  computer systems and t h e  d a t a  a n a l y s i s  packages 

t t i a t  may t c  uscd 1;. con junc t i on  w i th  t h e s e  systems i s ,  of c o u r s e ,  n e c e s s a r y  f o r  

s u c c e s s f u l  o p e r a t i o n .  I f  t h e  neces sa ry  f a m i l i a r i t y  is  o v e r l y  complex, t h e n  

t h e  ~ r o p l e  wiio a r e  most l i k e l y  t o  b e n e f i t  from t h e  d a t a  w i l l  never  a c h i e v e  t h e  

p r o f i c i e n c y  r e q u i r e d .  I n  o rde r  t o  make t h e  d a t a  a s  a c c e s s i b l e  a s  p o s s i b l e  t o  

those  who can  b e n e f i t  from i t ,  HSRI h s s  developed t h e  SPAD ( g e e d y  Access  t o  

Data) System t o  provide  a s i m p l i f i e d  method of u s i n g  t h e  a c c i d e n t  f i l e s  i n  - 

con junc t i on  w i t h  t h e  S t a t i s t i c a l  Research System. I t  i s  hoped t h a t  t h i s  f e a t u r e  

w i l l  f o s t e r  an  i nc r ea sed  u sa se  of t h c  a c c i d e n t  d a t a  f i l e s  t o  answer q u e s t i o n s  

t h a t  a r i s e  i n  t h e  course  of h igh t~ay  s a f e t y  r e l a t e d  a c t i v i t i e s  and t o  e x p l o r e  

new problems t h a t  had n o t  p r c ~ i o u s l y  been uncovered.  

HSKT ob t a i i l s  a c c i d e n t  d a t a  i r o n  a v a r i e t y  of sou rce s :  t h e  two most prominent 

a r e  the p o l i c c  d ~ c n c i e s  and t h e  v a r i o u s  : I d l t i d i s c i p l i n a r y  Accident  I n v r s t i g a t i o n  

Teams. I n  t i ~ i s  d a t a ,  each acc iden t  i s  c h a r a c t e r i z e d  by a  number of f a c t o r s  t h a t  

d e s c r i b c  t h e  d r i v e r ,  v e h i c l e ,  and e n v i r o n n e n t a l  c o n d i t i o n s  r eco rded  by t h e  i nves -  

t i g a t o r .  Tllc vo1ur:r of rccorded accidents and t h e  l a r ~ e  number of f a c t o r s  f o r  



each a c c i d e n t  make manual d a t a  hand l ing  procedures  imposs ib le .  The a c c i d e n t  

d a t a  is consequent ly  t r a n s c r i b e d  on to  magnet ic  t a p e  i n  a  form t h a t  i s  u s a b l e  on 

a  d i g i t a l  computer.  

I f  t h e  s t o r e d  i n fo rma t ion  i s  t o  be  of any v a l u e ,  i t  i s  n e c e s s a r y  t o  have 

some t echn ique  f o r  a c c e s s i n g  t h e  magnet'ic t a p e s  and d e r i v i n g  from them t h e  i n f o r -  

mation t h a t  i s  d e s i r e d  by t h e  d a t a  a n a l y s t .  T h i s  f u n c t i o n  i s  performed f o r  t h e  

u s e r  by t h e  S t a t i s t i c a l .  Research System (SRS)--a group of computer programs 

prepared f o r  and main ta ined  by HSRI  f o r  d a t a  man ipu l a t i on  and a n a l y s i s .  By 

proper  u se  of SRS, t h e  experienced u s e r  can  c r e a t e  new d a t a  f i l e s ,  modify o r  up- 

d a t e  e x i s t i n g  ones ,  and perform a  number of a n a l y s i s  o p e r a t i o n s  on e x i s t i n g  f i l e s  

t h a t  range  i n  complexi ty  from l i s t i n g  a  s u b s e t  of t h e  d a t a  f o r  d e t a i l e d  s c r u t i n y  

t o  complex s t a t i s t i c a l  o p e r a t i o n s  such  a s  m u l t i v a r i a t e  a n a l y s i s  of v a r i a n c e .  The 

SRS i n  con junc t i on  w i t h  t h e  a c c i d e n t  f i l e s  compr ises  a  powerful  system f o r  t h e  

c o l l e c t i o n  and a n a l y s i s  of d a t a .  

The f i n a l  component i n  t h e  a n a l y s i s  h i e r a r c h y  shown i n  F i g u r e  1 i s  t h e  

computer and i t s  e x e c u t i v e  s u p e r v i s o r  t h a t  c o n t r o l s  t h e  o p e r a t i o n  of a l l  f u n c t i o n s  

r e s i d e n t  on t h e  mact ine .  A l l  HSRI a c c i d e n t  f i l e s  a s  w e l l  a s  t h e  SRS a r e  main- 

t a ined  on The U n i v e r s i t y  of l l i ch igan ' s  IBM 360167 Computer under s u p e r v i s i o n  of 

t he  Michigan Te rmina l  a s t e r n  (FITS). E.Y.CS was developed f o r  o p e r a t i o n  i n  a  time- 

s h a r i n g  mode, s o  t h a t  a c c e s s  t o  t h e  computer could  be ga ined  from a  v a r i e t y  of 

remote t e r m i n a l s  f a r  c o n v e r s a t i o n a l  u sage  of t h e  computer i n  a  r e a l - t i m e  envi ron-  

ment. By i s s u i n g  t h e  proper  coriclands t o  blTS i t  is  p o s s i b l e  t o  s i g n  on t h e  s y s t m  

as  a r e g i s t e r e d  user and t o  perform a l l  t h e  o p e r a t i o n s  neces sa ry  t o  a c c e s s  t h e  

d e s i r e d  d a t a  f i l e ,  c a r r y  ou t  t h c  a n a l y s i s  r e q u i r e d ,  and a r r a n g e  f o r  p r i n t o u t  o r  

s t o r a g e  of t h e  r e s u l t s  o b t ~ ~ i n e d .  

While computer ized storage? and  a n a l y s i s  i s  t h e  on ly  p r a c t i c a l  method of 

l l3!~c!l ing l a r g e  d,~La bases, i t  doi!s i~ ! t  roducc  s e v e r a l  d i f  f i c u l t i c s  f o r  t h e  u s e r ,  
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who, i n  most s i t u a t i o n s ,  is  no t  exper ienced  i n  computer o p e r a t i o n s .  Thus, t h e  

minute a t t e n t i o n  t o  d e t a i l  r equ i r ed  t o  o p e r a t e  computers  t ends  t o  r e p e l  many 

p o t e n t i a l  u s e r s  who a r e  unaccustomed t o  t h i s  d e t a i l  i n  human r e l a t i o n s h i p s .  

Computers a r e  des igned  f o r  d e t a i l e d  t a s k s ,  however, and t h e r e  i s  no r ea son  t h a t  

they should n o t  be g iven  t h e  t a s k  of do ing  t h e  o p e r a t i o n s  t h a t  a r e  d i f f i c u l t  f o r  

t he  novice.  The g o a l  of t h e  HSRI SPAD System i s  t h e r e f o r e  c l e a r :  u s e  of  t h e  corn- 

pu t c r  j t s e l f  t o  perform most of t h e  d e t a i l e d  o p e r a t i o n s  n e c e s s a r y  t o  c a r r y  o u t  

an a n a l y s i s  t a s k  u s i n g  t h e  HSRI a c c i d e n t  f i l e s .  I n  i-mplementing t h i s  g o a l ,  

however, i t  is  d i f f i c u l t  t o  a l low f o r  a l l  t h e  p o s s i b l e  m a n i p u l a t i o n s  t h a t  c an  

be performed w i t h  MTS and SRS. Consequent ly,  SPAD is  des igned  t o  hand le  t h e  

r o u t i n e  o p c r a t i o n s  normally encountered ;  t h e  u s e r  i s  s t i l l  encouraged t o  u s e  t h e  

f u l l  c a p a b i l i t i e s  of SRS t o  c a r r y  o u t  more s o p h i s t i c a t e d  a n a l y s i s  o p e r a t i o n s .  

I n  summary, SPAD i s  simply a technique  t o  r educe  t h e  complexi ty  of o p e r a t i o n s  

necessary  t o  u s e  SRS on FITS. 

Ecfore  d i s c u s s i n g  t h e  o p e r a t i o n a l  u s e  of SPAD, a  p r e s e n t a t i o n  of t h e  back- 

ground in fo rma t ion  on MTS, SRS, and t h e  HSRI f i l e s  neces sa ry  t o  s u c c e s s f u l  u se  

of t h e  t e chn ique  w i l l  be p r e sen t ed .  



THE N I C H I G A N  TER?IINAL SYSTFN (MTS1 

The U n i v e r s i t y  of Michigan computer system can  s e r v i c e  a  l a r g e  number of 

remote u s e r s  c o n c u r r e n t l y ,  o f f e r i n g  each a  wide v a r i e t y  of s e r v i c e s .  The t a s k  

of keeping t r a c k  of a l l  t h e  programs i n  t h e  machine and of devo t ing  some a t t e n -  

t i o n  t o  each of them on a  r e g u l a r  b a s i s  i s  handled by t h e  MTS o p e r a t i n g  system. 

I n  o r d e r  t o  r e q u e s t  s e r v i c e  from t h e  computer,  a  p o t e n t i a l  u s e r  must f i r s t  iden- 

t i f y  himself a s  a  r e g i s t e r e d  account  ho lde r  and t hen  communicate h i s  r e q u e s t s  v i a  

t h e  hlTS Command 1 , angua~e .  

I'wo o p e r a t i o n a l  modes w i t h i n  MTS a r e  p o s s i b l e :  c o n v e r s a t i o n a l  o r  ba tch .  I n  

tlie c o n v e r s a t i o n a l  r i d e ,  a  remote t e r m i n a l  is  used t o  communicate d i r e c t l y  w i t h  

NTS througll a  typewriter-like keyboard i n  con junc t j on  w i t h  a  t e l ephone .  Each 

cornc~and i s  processcii  a s  i t  i s  r ece ived  and t h e  r e s u l t s  a r e  r epo r t ed  back t o  t h e  

u s e r  a s  t n e y  a r e  ge ; , c r a t ed .  S ince  each command may be  based on p r e v i o u s l y  

ob ta ined  r e s u l t s ,  t h e  c o n v e r s a t i o n a l  mode of o p e r a t i o n  i s  h i g h l y  i n t e r a c t i v e .  

~ a t c h  mode, on the o t h e r  hand, i s  non - in t e r ac t i ve .  A l l  r e q u e s t s  must be 

c o a p l c t e l y  preplanned an, submi t ted  t o  a  remote ba t ch  t e r m i n a l  a t  t h e  same t ime.  

Sone time l a t e r - -minu t e s  o r  hou r s ,  depending on program l e n g t h  and computer pro- 

c e s s i n ~  load-- the r e s u l t s  may be picked up a t  t h e  ba t ch  t e rmina l .  

The cornnand language and i t s  u sa se  i s  e s s e n t i a l l y  t h e  same f o r  b o t h  b a t c h  

and c o n v e r s a t i o n a l  modes. The primary d i f f e r e n c e  i s  t h a t  MTS r e p l i e s  a f t e r  most 

cornmantl~; i n  t i ~ c  c o n v e r s a t i o n a l  mode c o n f i n i n g  t h e  a c t i o n  t h a t  i t  has  j u s t  t aken ,  

notifyin:: t h c  u s e r  of c e r t a i n  e r r o r s  i r l  t h e  command, o r  r e q u e s t i n g  a d d i t i o n a l  i n -  

format ion  t h a t  was no t  s u ! ~ p l i e d .  This  f e a t u r e  i s  ve ry  u s e f u l  when e r r o r s  a r e  

madc: i n  tile i i l s t r u c t i o ~ l s  g i v e n  t o  t h e  system. For example, if c e r t a i n  words a r e  



misspe l led  and MTS is  unable t o  i n t e r p r e t  t h e  command, a n  e r r o r  message w i l l  b e  

i s sued .  I n  some c a s e s  t he  e r r o r  can be i d e n t i f i e d  and t h e  u s e r  w i l l  t h e n . b e  

prompted f o r  new j.nformation. I n  a d d i t i o n ,  Jf MTS i s  asked t o  empty o r  d e s t r o y  

f i l e s  ( t h a t  may c o n t a i n  important  in format ion)  a  conf i rmat ion  r e q u e s t  i s  i ssued  

before  t he  o p e r a t i o n  i s  c a r r i e d  o u t ,  thereby  a l lowing  t h e  u s e r  t o  change h i s  mind, 

For  u se  wi th  SPAD, e s p e c i a l l y  f o r  t h e  novice u s e r ,  conve r sa t i ona l  mode 

o f f e r s  t h e  most u s e f u l  s e t  of a l t e r n a t i v e s .  Consequently, t h e  d i s c u s s i o n  and 

presc l l t a t ion  of exan~plcs  w i l l .  be l i m i t e d  t o  conve r sa t i ona l  usage. Due t o  t h e  

i n t e r a c t i v e  n a t u r e  of t h e  conve r sa t i ona l  mode, our  examples w i l l  c o n s i s t  of 

da t a  en te red  by t h e  u s e r  and d a t a  ou tpu t t ed  by t he  computer. I n  o r d e r  t o  

d i s t i n g u i s h  t h e  two, user suppl ied  i npu t  l i n e s  w i l l  be unde r l i ned  wh i l e  machine 

suppl ied  ou tput  w i l l  no t .  I n  p r a c t i c e ,  t h i s  unde r l i n ing  should no t  be used.  



TME STATISTICAL RESEARCH SYSTEM (SRS) 

The S t a t i s t i c a l  Research System (SRS) i s  a  package of d a t a  hand l ing  

and p roces s ing  programs t o  permit  t h e  a n a l y s i s  of l a r g e  q u a n t i t i e s  of 

i n fo rma t ion  i n  a  t i n c l y  f a s h i o n ,  SRS i s  r e s i d e n t  on t h e  U n i v e r s i t y  of 

Michigan I B M  36016'1 computer and may be ope ra t ed  i n  e i t h e r  b a t c h  o r  con- 

v e r s a t i o n a l  mode under ?ITS. 

The system i s  a group of a p p l i c a t i o n  programs and a  s u b r o u t i n e  

l i b r a r y .  Each prosram i s  accessed by a  un ique  r e f e r e n c e  number. The SRS 

was designed t o  p roces s  n a g n e t i c  t a p e  o r  d i r e c t  a c c e s s  f i l e s  and consequent ly  

p c r ~ c i t s  t h e  a n a l y s i s  of l a r g e  d a t a  s e t s .  C o n t r o l  o p e r a t i o n s  neces sa ry  t o  

handle  the magnet ic  t ape  ( t a p e  rewinding ,  p o s i t i o n i n g ,  e t c . )  a r e  performed 

h y  t h e  progrzns  a n d  a r e  t r a r , spa ren t  t o  t h e  u s e r .  

Three Fea tu re s  of t h e  SES t h a t  a r e  p e r t i n e n t  t o  t h e  SPAD u s e r  a r e  

scuss,:d i n  t h i s  s e c t i o n :  

1 )  SRS r,rfyr;ram d c s c r i p c i o n s  

2 )  F i l e  S t r u c t u r e  

3 )  F l l t e r i n ~  and Recoding V a r i a b l e s  

SRS PROGW,! DEJCRZPTIOKS 

A cornplete l i s t i n g  of t h e  SRS a n a l y s i s  programs i s  g iven  i n  Table  111. 

For t h e  purposes  of t h i s  ~nanua l ,  we w i l l  on ly  be concerned w i t h  t hose  progr;i-Is 

t h a t  a r e  Eolloved by an  a s t e r i s k .  Users  a r e  encouraged t o  u t i l i z e  t h e  ful.1 

c a p a b i l j t i e s  of t he  system when they  f e e l  t h a t  they  have t h e  expe r i ence  t o  

do so ;  more i n fo rma t ion  can bc ob t a ined  by c a l l i n g  1ISRI. 



CATALOG OF ANALYSIS PROGRAMS I N  THE 

S T A T I S T I C A L  RESEARCIi SYSTEM 

DATA SET L I S T I N G *  

H I S T O G U M *  

MEAVS AND MARGINALS* 

ONE-\JAY M A L Y  S I S  O F  VARIANCE* 

BIVARIATE FREQUENCIES GJITH TWO D I G I T  CODES 
AND FOUR F I L T E R S "  

P R I K T  COLLFEJS 

BIVARIATE FREQUCKCIES 

BIVARIATE FREqUEXCIES IJ ITI l  TWO D I G I T  CODES 

Y I S S 3 K G  DATA CORPUZLATIONS 

P-4RTIAL CORRELATIOXS 

LIXEAR ?<EGRESSTON 

EIUTLIPLC ANALYSIS O F  VARIANCE 

AUTO?!ATIC INTERACTION DETECTOR 

MULTIP1,E C L A S S I F I C A T I O N  ANALYSIS 

FACTOR 



Five  programs have been chosen f o r  SPAD t o  s a t i s f y  most u s e r  needs.  

The SPAD programs a r e :  

1) Data S e t  L i s t i n g  

S e l e c t s  and p r i n t s  a  subse t  of t h e  d a t a  f i l e .  

P r i n t s  a bar  graph showing t h e  u n i v a r i a t e  f requency  

dis t r i t rut i .011 of one v a r i a b l e .  

3 )  Mcans and blarginals  

Means: Provides  c a s e  coun t s ,  sum of we igh t s ,  r anges ,  

means, s tandard  d e v i a t i o n s ,  skewness, and k u r t o s i s .  

Marg ina ls :  Provides  one-way f requency  d i s t r i b u t i o n  

( u n i v a r i a t e s )  of i n d i v i d u a l  v a r i a b l e s  and pe rcen t ages  

on t he  d i s t r i b u t i o n s .  

4 )  One-\,!ay Ana lys i s  of Variance 

Produces oneway  a n a l y s i s  of v a r i a n c e  t a b l e s .  

5 )  B i v n r i a t  e Frequenc ies  

Produces b i v a r i a t e  (two-way) f requency  t a b l e s  f o r  p a i r s  

of v a r i a b l e s .  



SRS FILE STRUCTURE 

HSRI a c c i d e n t  f i l e s  a r e  s t o r e d  on magnet ic  t ape .  The c o n t r o l  

o p e r a t i o n s  neces sa ry  t o  handle  t h e  t a p e  and read  t h e  i n fo rma t ion  a r e  per- 

formed by t h e  SRS so  t h a t  t h e  u se r  has  no need t o  know t h e  d e t a i l e d  s t r u c t u r e  

of t h e  f i l e s .  There  i s  a  f i l e  s t r u c t u r e  concept  t h a t  must be  understood f o r  

s u c c e s s f u l  u s e  of t h e  a c c i d e n t  a n a l y s i s  systcr.1, however. 

Each e n t r y  i n  t h e  f i l e  i s  c a l l e d  a  "CASE." I n  SRS d a t a  f i l e s ,  

a  CASE may r e f e r  t o  a  v a r i e t y  of e v e n t s ,  p h y s i c a l  o b j e c t s ,  or a c t i o n s .  I n  

t he  most common s i t u a t i o n ,  r e f e r r e d  t o  a s  an  ACCIDENT FILE , each  a c c i d e n t  

is a c a s e  e n t r y  i n t o  t h e  f i l e .  More o f t e n  t han  n o t ,  of c o u r s e ,  more than  

one v e h i c l e  i s  involved i n  an  a c c i d e n t .  I t  i s  p o s s i b l e  t o  c r e a t e  a VEHICLE 

FILE by making each v e h i c l e  involved i n  an  a c c i d e n t  cor respond t o  one c a s e ;  -- 
d e s c r i p t i v e  i n fo rma t ion  concerning t h e  a c c i d e n t  scene  i s  r epea t ed  f o r  each 

v e h i c l e  i n  a  g iven  a c c i d e n t ,  Again, each v e h i c l e  may c o n t a i n  s e v e r a l  occupants  

and each occupant  may be cons idered  a s  a  c a s e  ( t h e  OCCGF'ANT FILE). F i n a l l y ,  

a t  t h e  h i g h e s t  level .  of d i v i s i o n  u s u a l l y  found ,  each occupant  ( i n  each 

v e h i c l e  i n  each a c c i d e n t )  nay have s e v e r a l  i n j u r i e s .  Using each  s e p a r a t e  

i n j u r y  a s  a  c a s e  l e a d s  t o  t h e  INJURY FILE concept .  

Within each c a s e ,  t h e  d e s c r i p t i v e  i n fo rma t ion  i s  coded i n t o  p o s s i b l e  

a l p h a b e t i c  o r  numeric v a l u e s  of c e r t a i n  VtiRIABL5S t h a t  d e s c r i b e  t h e  c a s e .  

This  s t r u c t u r e  i s  i l l u s t . r a t e d  i n  F igu re  2 which shows a fou r - ca se  f i l e  con- 

t a i n i n g  f i v e  d e s c r i p t i v e  v a r i a b l e s .  Here,  t h e  a c c i d e n t  i s  c h a r a c t e r i z e d  by 

t he  age  and sex  of t h e  d r i v e r ,  t h e  s e v e r i t y  of t h e  a c c i d e n t ,  t h e  c o l o r  of 

t he  s t r i k i n g  v e h i c l e ,  and t h e  county where t h e  a c c i d e n t  took p l a c e .  There 

i s  u s u a l l y  one v a r i a b l e  f o r  each q u e s t i o n  on an  a c c i d e n t  r e p o r t .  The number 

of v a r i a b l e s  (o r  p i ec t>s  o i  in format ion  inc luded)  i s  on t h e  o r d e r  of one 

hundred f o r  most a c c i d e n t  f i l e s ,  but can  go a s  h igh  a s  600-700 i n  t h e  FDA1 

f i l p s  whert. a  l n r g c  nrr,ount of d e t a i l e d  in format ion  i s  a v a i l a b l e .  



XRI ACCIDENT FILES 

A t o t a l  of twenty- three  a c c i d e n t  d a t a  f i l e s  a r e  c u r r e n t l y  (May 1 9 7 2 )  

a v a i l a b l e  t o  u s e r s  of t h e  SPAD system. These f i l e s  a r e  based on e i g h t  

mass a c c i d e n t  d a t a  sou rce s ,  and o f f e r  a  v a r i e t y  of a c c i d e n t  a n a l y s i s  oppor- 

t u n i t i e s .  

The f o l l o v i n g  d e s c r i p t i o n s  d e f i n e  each  a c c i d e n t  d a t a  s o u r c e  and t h e  

a v a i l a b l e  f i l e s  i n  terms of r e p r e s e n t a t i v e  y e a r s ,  d a t a  o r i g i n ,  c a s e  coun t ,  

v a r i a b l e  coun t ,  i n v e s t i g a t i o n  l e v e l ,  and unique  f i l e  b i a s e s  and a t t r i b u t e s .  

WAStllF;K;X! COU!:TY, ~ITCf1IGX"JCCIDE:;T AUD DRIVER RECORD FILES: 

Data ob t a ined  I r o n  t h e  Ann Arbor C i t y  P o l i c e  Department ,  Washtenaw 

Cou~lt;: Sheriii'k O f f i c e ,  and t l ; ~  Yichigan  S t a t e  P o l i c e  h a s  been b u i l t  i n t o  a  

Level I a c c i d e n t  f i l e .  The f i l e  i s  e s p e c i a l l y  u s e f u l  f o r  f i l e  i n t e r r o g a t i o n s  

of a  broad a r e a  r e p r e s ~ n t i n g  u rban ,  r u r a l ,  academic, and i n d u s t r i a l  popula- 

t i o n s .  

The ?.iichigan S e c r e t a r y  of S t a t e  a u t h o r i t i e s  have f u r n i s h e d  d r i v e r  r eco rd  

d a t a  f o r  \!ashtenn\,~ County, which have been b u i l t  i n t o  a d r i v e r  f i l e .  The f i l e  

i s  v a l i d  f c r  each d r i v e r  a t  l e a s t  t l lrough 1969, 

F i l e  S ta t i : i t j c : , :  

F i  l c  --- Years 

h'ashtcnaw County 1968- 
1971  1 

I,Jasht cnaw l)ri.l:er 
F i l e  

Number Number 

through 
1969  

of Cases of V a r i a b l e s  



OAKLAND COLWTY, MICIIIGAN ACCIDENT FILES: 

Acc iden t  i n f o r m a t i o n  f u r n i s h e d  by t h e  Michigan S t a t e  P o l i c e  and T r a f f i c  

Improvement A s s o c i a t i o n  of Oakland County h a s  been b u i l t  i n t o  L e v e l  I a c c i -  

d e n t  f i l e s  f o r  t h e  1368,  1969, and 1970 c a l e n d a r  y e a r s .  The 1969  and 1370 

f i l e s  c o n t a i n  a d d i t i o n a l  v a r i a b l e s  which f u r t h e r  document o c c u p a n t  s t a t i s t i c s .  

Each d a t a  e n t r y  r e p r e s e n t s  a  s i n g l e  a c c i d e n t  s i t u a t i o n ,  and t h e  f i l e  a l l o w s  

a n a l y s i s  of a  combined u rban  and r u r a l  l o c a l i t y .  

F i l e  S t a t i s t i c s :  

F i l e  1 Number Nuntber 

1969 1 1969 c a l e n d a r  y e a r  1 29,265 1 179 

Years  

Oakland Co. 1968 

1970 1 1970 c i l e n d a r  y e a r  / 29,650 / 156  

1968 c a l c ~ l d a r  y e a r  1 25,387 1 120  

CPIR FXVISLOS 2 AID 3 VE!IICLE, OCCUTILUT, AND I N J U R Y  FILES: 

Data based on t h e  Genera l  Moto~:; C o l l i s i o n  P e r f o r n a n c e  and I n j u r y  Report  

(Long Form) R e v i s i o n  2 and 3 have Leen b u i l t  i n t o  two s e t s  of L e v e l  111 f i l e s .  

Accident  i n f o r m a t i o n  o b t a j n e d  from R e v i s i o n  3  r e p o r t  forrcs have been b u i l t  

I 

of  Cases  

i n t o  v e h i c l e ,  i n j u r y ,  and occupan t  f i l e s ,  w h i l e  t h e  R e v i s i o n  2  d a t a  have been 

of V a r i a b l e s  

b u i l t  i n t o  a  v e h i c l e  and a n  occupan t  f i l e .  

R e v i s i o n  3 d a t a  o r i ~ i n a t e  from r e p o r t s  s u b r i i t t e d  by I ' l u l t i d i s c i p l i n a r y  

Accident  I n v e s t i g a t i o n  teains sponsored  by t h e  N a t i o n a l  Hizhway T r a f f i c  S a f e t y  

A d m i n i s t r a t  ion  a n d  t h e  Autor.iobl.le ? l i ? n u f a c t u r e r l s  A s s o c i a t i o n .  A  s i g n i f i c a n t  

sampling b i n s  accompanies tlic c 3 s c  s t u d y  i n v e s t i g a t i o n  o p p o r t u n i t i e s  t h a t  t h e  

f i l e  o f f e r s .  S i n c e  t h e  d < ) t a  a r c  o b t a i n e d  from c a s e  s t u d i e s ,  t h e  f i l e  i s  

dcr in i t c3 ly  bi, ised,  nncl docs  n o t  r e p r c s t n t  a samp1.e of c a s e s  from each  st1bmittin,g 

01'C,1. 



Accident  i n v e s t i g a t i o n  funded by t h e  Automobile Manufac tu re r ' s  Assoc i a t i on  

and conducted by Donald Huelke a t  U n i v e r s i t y  of Michigan and Arnold S i ege1  of 

t h e  Trauma Research Group a t  UCLA i s  t h e  sou rce  of t h e  Revis ion  2 d a t a .  L ike  

t he  Revision 3 d a t a ,  t h e  Revis ion  2 d a t a  a r e  a l s o  b i a sed  i n  t h a t  they  r e f l e c t  

case s t u d i e s  , r a t h e r  than  a sample of c a s e s  i n  one l o c a l e .  

F i l e  S t a t i s t i c s  
I , Number I Number 

F i l e  ---- Years 
I 

- of c a s e s  of V a r i a b l e s  
I I 

CPIR 3 Vehic le  
Occuparlt 
I n j u r y  

CORXLZ LEVEL I ACCIDEST AKD LEVEL 11 ACCIDENT, VEHICLE, AND OCCUPAYT FILES : 

CYIR 2 Vehic le  
Occupant 

i!ccidcct i i7 forna t ion  froci p o l i c e  r e p o r t s ,  d r i v e r  r e c o r d s ,  and v e h i c l e  

1969 t o  
p r e sen t  

registration r e c o r d s  has been b u i l d  i n t o  a  Leve l  I a c c i d e n t  f i l e  r e p r e s e n t i n g  

2780 
2970 

11,500 

1967-1969 
(over lap  w i t h  

C P I R  3) 

the e i g h t  wes te rn  coun r i e s  of New York S t a t e .  

716 
1162 

Level  I1 d a t a  from p o l i c e  r e p o r t s  have been b u i l t  i n t o  a c c i d e n t ,  v e h i c l e ,  

and occupant f i l e s .  3c rh  Levcl I and Level  I1 d a t a  were c o l l e c t e d  by Corne l l  

Aeronaut ica l  L a b o r a t o r i e s ,  funded by t h e  Automobile Manufac tu re r ' s  Assoc i a t i on .  

A l l  four  f i l e s  a r e  u s e f u l  f o r  a n a l y s e s  of a  l a r g e  mult i -county a r e a .  

P i l c  S t a t i s t i c s :  
I I Number I Number 

F i l e  I Years I of  ca se s  I of Va r i ab l e s  

Level I Accident  1 9 7 0  ca l enda r  Approx. 
45,000 

Level  II Accident  
V ~ h i c l c  
O C C U P ~ I I ~  

October 1970 - 
S e ~ t e m b e r  1971 

7 03 2 
13,605  
20,319 



BEXAR COUNTY, TEXAS ACCIDENT AND VEHICLE FILES: 

Data f o r  t h e  San Antonio and e n t i r e  Bexar County, Texas a r e a  have been 

b u i l t  i n t o  Level I acc iden t  and v e h i c l e  f i l e s  f o r  t h e  1969 and 1970 ca lendar  

years .  The d a t a  were ob ta ined  from t h e  Texas Department of P u b l i c  Sa fe ty .  

S ince  Bexar County p a r a l l e l s  Oakland County, Michigan i n  s i z e  and composi t ion,  

t he  f i l e  o f f e r s  comparative a n a l y s i s  o p p o r t u n i t i e s .  

F i l e  S t a t i s t i c s :  

F i l e  

Bexar Co. 1969 Accident  
Vehi-cle 

1970 Accident 
Vehicle  

Nunlber 
of Va r i ab l e s  Years 

1969 ca l enda r  
year  

D U E  COUNTY, FLOR1D:I ACCLDEXT FILES: 

Number 
of Cases 

1970 ca l enda r  
year  

The Met ropol i tan  Dade County P u b l i c  S a f e t y  Department ha s  fu rn i shed  acc i -  

26,673 
45,859 

27,458 5 6 
47,284 1 139 

dent  d a t a  f o r  t h e  me t ropo l i t an  Miami and e n t i r e  Dade County, F l o r i d a  a r e a .  

The d a t a  have be?n b d i l t  i n t o  Level  I acc iden t  f i l e s  f o r  t he  1969 and 1970 

5 6 
13 9  

ca lendar  yea r s .  Uh i l e  each acc iden t  c a s e  i s  not  documented t o  t h e  e x t e n t  of 

t h e  Washtenaw Coullty o r  Oakland County, Eiichigan f i l e s ,  t h e  Dade county f i l e  

i s  u s e f u l  f o r  ana ly se s  of a  me t ropo l i t an  a r e a ,  The u se r  should t a k e  t he  f i l e  

s i z e  i n t o  c o n s i d e r a t i o n  of t h e  a n a l y s i s  c o s t s  involved.  

F i l e  S t a t i s t i c s :  

Dade County 1369 

197 0 

Number 
of Va r i ab l e s  

Number 

Jan .  1969-June 1969 

1970 ca l enda r  yea r  

File Years of Cases 



DEliVLR COUS'TY, COI.OR1110 ACCIDLIJT FILES : 

Level  I acc iden t  f i l e s  f o r  t h e  1969 and 1970 ca l enda r  y e a r s  have been 

b u i l t  from d a t a  ob ta ined  from the  S t a t e  of Colorado Department of Revenue. 

The d a t a  r e p r e s e n t  the Denver c i t y  and e n t i r e  Denver County, Colorado a r e a .  

The f i l e  o f f e r s  a n a l y s i s  c a p a b i l i t i e s  f o r  a m e t r o p o l i t a n  a r e a ,  and con t a in s  

extensive 1:ariable d o c u ~ e n t a t i o n  f o r  each a c c i d e n t  c a s e  e n t r y .  

SIIATT1.E , :::i;IIISI;'LO!: i?CCIDENT PILE : 

- . The s t n t c  o f  !i,!shir.gton has f u r n i s h e d  1969 ca l enda r  year  d a t a  t h a t  

File Statistics: - 

hav: been b c l i t  i n t o  a Level I a c c i d c n t  f i l e .  The f i l e  r e p r e s e n t s  t h e  g r e a t e r  

S e a t t l e  a r e a ,  and i s  e s p e c i a l l y  u s e f u l  f o r  v e h i c l e  model s i z e  and type  

analysis, because oi :he e x t e n t  of make/model ca t ego ry  v a r i a b l e s .  

F i l e  -- 
Denver County 1 9 6 9  

197 0 

Number 
of cases 

25,581 

29,432 

Ycars  

1963 ca l enda r  yea r  

1970 ca l enda r  yea r  

Number 
of v a r i a b l e s  

234 

217 

F i l e  Stntis:ic~: 
Number 

of Va r i ab l e s  

194 S e a t t l e  1969 

Number 
of ca se s  

26,000 



APPENDIX F 

WASHTENAW ACCIDENT LOCATION ANALYSIS: WALA 

The fo l lowing  is a  d e s c r i p t i o n  of  WALA,  a  program which a l l ows  

M D A I  i n v e s t i g a t o r s  t o  l o c a t e  and d i g i t a l l y  p l o t  e i t h e r  s i n g l e  o r  

groups of a c c i d e n t s ,  v e h i c l e s ,  occupants  o r  i n  juries by geograph ica l  

l o c a t i o n  i n  t h e  county on a  calcomp p l o t t e d  map. A team member can 

use t he  f u l l  f a c i l i t i e s  of t h e  SR system i n  s e l e c t i n g  a  s u b s e t  of  

cases  and then  r o u t e  them t o  WALA f o r  p l o t t i n g .  An example of a  

W A L A  t e s t  p l o t  is inc luded  a s  an example. 

A procedure  i l n s  1)ocll dcvc lopc?d  t o  a s s i s t  hIDAI teams invcs -  

t . i : ; ; \ t j  :?; thc a c c i d c : ~ l t  h l s i  o ry  1 - c l n i . i n g  t o  s p e c i f i c  l o c a t i o n s  of 

i n l c ~ r c s t  i n  I'ia.r;lltcnn\: C o u n t y .  .A SPAD-l ike  sys tem s c a n s  t h e  latest- ,  

\ ' , ' : i i . l :tc~~iniv t a p e  w i t . 1 1  n c l n t n  sct- l i s t  program t o  p ~ o d u c e  l i s t s  of 

, ~ c : ( ' i ( ! / l ~ i t  Io~ ' ; l l io~i : ;  :IS s p c ~ i f  i c d  i l l  :L user s t lppl icd f i l t e r  s tatement.  

?'I,(! ~ i ~ ; i l ~ l I . l l l ; y  1 is . t  1135 '  ;I s t . n n t l n l * d  v a r i a b l e  l i s t  and is p i i t  i n t o  

f i ' l c  -7'. -7' rilny t l l c > ! i  b e  printed v i a  *PKIXT* o r  l i s t e d  on t h e  t e l c -  

typit 2s t - l~c  i1se1' d e s i r e s .  

I','AIA Ilali Proccdrlrc : 

1) $Soul'ce Y,'IIIC', (10)  

2 )  $So:1rcc ',:':ILL\ (2 0) 

3 )  ( ? I I ~ C I '  L I S C ~ ~  supp l i ed  SE f i l t e r  ~ i tn t cmcn t  

4 )  c ; t tc lS  t i t l e  o f  1.~111 

5 )  ,$(:ol~tinue \:.it 11 \Yi\L\(2O ) 

R u ~ i  P1,occdurc c s p l a ~ ~ n  t  ioll : 

1) t llis s t a l t \ ~ r : o ~ i l  I i n n ~ s  t h e  t n p c  

2 )  t l l i s  i i i i t i : i tc: . ;  1)s 1,j::l p190:;l*:ifn 

3 )  S1: I'i l t c i q  : $ I  :~tr\niclit s~ipplic~s t l l c ?  locnt io l i  s p c c j . f i c n t i  011. 

ii!i i l i t c ~ l s ~ : c ~ c ~ t i c ~ ~ ~  i s  ipdc i1 ic . r . l  I)y t h e  i n t c r s c c t ; i o n  of two 

st I cct.5 ( : \ 1 i ( 1  I I ; G I  1' 1*c!vc\13snl::) . 
1 1 :  1111>1~ i t1~>  \'l.l--.1L'.ll ; \ ~ l i l  1'15-0513 and V16-000-90d1 

a n d  V 1 1 - - - T O  01. \"1.1 --0:.11 :1 ; I I I ~  \!l;?=.l:!41 a n d  \r1G=000-90,1 nncl 

1'1 1 - - 70+  , 



T11c nllovc s t n t i ? : ; ~ c ~ ~ t  specifies a l l  a c c i d e n t s  w i t h i n  4/10 of  a 

mile  01 t l ~ u  i l l t e r s c c t i o ~ l  of 1152 and  1-94, The v a r i a b l e  nanles and 

nilli;I)css a r c  t h e  S ~ J I I C  :IS t h e  l a t e s t  Washtennw d i c t i o n a r y .  I have a 

l i s t  o f  stri lct:  c:odcs. 

4 )  A p p r o p r i a t e  t i t l c  

5 )  ? ' h i s  j i l e  c o n t ; l i n s  the n e c e s s a r y  r u n  p a r a m e t e r s  and a 

stnnt ln~.d v a r i a b l e  l i s t .  I t  i s  i ~ l t c n d e d  t.o minimize  t h e  

alnoi~nt of i i ~ l o l - ; ~ ~ a t  i o n  t h e  u s e r  lnust s u p p l y  

up011 co~:l!) lct ion o f  t l ~ e s c  5 s t e p s  t h e  s p e c i f i e d  DS L i s t  r e s i c l c s  

i n  -1'. S i n c e  i t  is  a t e ~ n p o ~ a r y  f i l e ,  i t  d i s a p p e a r s  lipon s i g n o f f .  

I S  tllc i n f o ~ . ~ i : ~ n t ~ c . , n  i s  t.o i ~ c  s a v e d  i t  s l lou ld  be t r a n s f c r r e c l  t o  a 

pel .~!: ; \~lcn t i 1l.c such  2 : ;  TDBL. The l is t  may be : 

1) 1i:;tctl  011 l l l c  t c ~ l c t j 7 p e  (ok f o r  s r n i l l l  l i s t s )  

2 )  s c n t  t o  - c o : ~ l l ~ ~ ~ i c ~ l .  (:?liter v j a  *PIIIST* 

3 )  pr in t c t i  oul  u:! tlie IISRI L);itch p r i n t e r  by s p e c i f y i l l g  

$SC)C!:CE 1iSl:l :Pi?1ST. Usel's c h o o s i ~ l g  o p t  i o n  ( 3 )  s l lould  

r e z d  I ; n ~ l ~ n r : t  Ei .c j i : ;nfs  mcino of Sovembcr 3 ,  1 9 7 1  ( p l c a s e  

notct t ha t  :lie f i l e  i ! l l ' o ~ - n n t i o n  must  r e s i d e  i n  TBBI,) and 

n o t i f y  1;rntl J o n e s  of t h e  f a c t  t h a t  you h a w  a j o b  t o  

tjo p r i  I I ; ( > c ~  h y  t h i s  ~ , ~ c t l ? o ~ I .  A ye110\v c a r d  must a l s o  be 

f i l l c d  o u t .  

P .  S ,  1) Plcnsc n o t e  t l i ; l t  v n r i : ~ l ~ l c s  a f t e r  V117 have been  d i s p l a c e d  

by a ~ic\l; \ r n l v i  2 b l c  , 

2 )  T l ~ c  cor- t. pels 1,1111 SCC?IIIS 10 be i n  tlic n e i g h b o ~ l ~ o o d  of $12-15. 

A~c:~.'n::.c ti;,:c l ' o r  cnc:ll r u n  is  :tbout 20  mi l lu tes ,  



STANDARD VARIAIILE LIST 

L I S T I N G  OF D I C T I O N A R Y  I N  SAME ORDER AS RECORDS 
VAR *fl V A R I A B L E  NAME LOC*  WID DEC RESP CTYPVTYP blDCODE1 &IDCODE2 

1 ACCIDENT CASE NUtABER 1 7 0  1  0  0  
3  LONGFORII  CASE NIJMBER 9 5 0  1  0  0  00999990099999  
9 MONTH OF ACCIDENT 3 2  2  0  1  0 0  00000990000013 

I 0  .DAY OF t.1ONTH OF ACCIDENT 3 4  2 0  1 0  0  00000090000032 
1 1  YEAR OF ACCIDENT 36 2 0  1  0  0  00000990000072 
13  HOUR OF DAY OF ACCIDENT 39 4 0  1  0  0  00099390002401  
1 4  STREET'  O R  HIGH l lAY  43  4 0  1  0  0  0009999  
15  INTERSECT STREET 4 7  4 0  1  0 0  0009999  
1 6  D I S T A K C E  FRCbl INTERSECTN 5 1  3  0  1  0  0  0000999  
1 7  D I R E C T I O N  FROld INTERSECT 54 1 0  1  0  0  0000009  
1 8  WEATHER 55  1  0  1 0  0  00000090000006 
1 9  L I G H T  CO1<3 IT ION A T  ACC* 56  1  0  1  0  0  00000090000007 
20 ROAD SURFACE C O N D I T I O N  57  1  0  1 0  0  00000090000005 
28 TOTAL NUVV'DER OF VE t i ICCES 6 7  1 0  1  0  0  0000009  
3 2  D I R E C T I O N  OF TRAVEL VEHl 71  1 0  1 0  0  0000009  
3 3  D I R E C T I O N  OF T2AVEL  VEH2 72  1  0  1 0  0  0000009  

3 5  ACC. DIAGRAM I N T E R P *  74 2  0  1  0  0  0000099  
3 7  V E H I C L E  1  1.IOVEMENT 77  2  0  1  0  0 00000990000010 
3 8  V E E I C L E  2  t,!OVEMENT 79  2  0  1 0  0  00000990000010 
4  1  ACC I D E N T  SEVER1 TY 8 3  1  0  1 0  0  00000090000004 
4 3  D R I V E R  1  D R i N K I N G  NOTED 86 1  0  1  0  0  00000090000004 
45  AGE OF DRIVER 1  aa 2 o I o o ooooo3-9 
4 8  MODEL YEAR C F  VEHICLE # 1  92  2 0  1  0  0  0000099  
5 1  TYPE OF V E H I C L E  # 1  9 8  2  0  1  0  0  00000990000010 
5 2  T R A I L E R  V E H I C L E  # 1  100 1 0  1 0  0  0000009  
55  VEH 1  REMOVAL FROM SCENE 105 1 0  1 0  0  00000090000003  
76 TOTAL  P A S S *  VEHe 9 1  132 1  0  1  0  0  00000090000008 
77  PEDESTRIAN AGE POSm 1 133  2 0  1  0  0  0000099  
79 P E D E S T R I A N  Ib iJURY POS. 1  136  1  0  1  0  0  00000090000006  
8 1  TOTAL I N J *  VEHI fil 139 1  0  1 0  0  00000090000008  
8 2  TOTAL K I L L E D  VEHmK1 140 1 0  1 0  0  00000090000008 
9 1  V * I e N m  \ lT /HP R A T I O  V E t i o l  150  4 0  1 0  0  0009999  
94  D R I V E R  2  D R I l . I K I t ~ G  NOTED 163 1  0  1 0  0  00000090000005 
96 AGE O F  D R I V E 2  2  165  2 0  1 0  0  0000099  
9 9  MODEL YEAR OF V E k l r # 2  169 2 0  1  0  0  0000099  

102 TYF'E V E H t  2(2 175  2 0  1  0  0  0000099000001  1  
103 T R A I L E R  '/E.:tIr U2 177 1 0  1  0  0  0000009  
1 0 6  REYO'IAL FRO; , :  SCENE VEH 2 182 1  0  1 0  0  00000030000004 
1 2 7  T O T A L  PASS.  VEH. n 2  209 1 o 1 o o O O O O O O ~  
128  i 'EDESTRIAN AGE P O S .  2 210 2  0  1  0  0  0000099  
130 P E D E S T R I A N  I N J U R Y  P O S t 2  213  1 0  1 0  0  000000Q0000006  
13% TOTAL INJ .  V E H + 4 ! 2  2 1 6  1 0  1 0  0  0000009  
133  TOT/',L K ILL -ED  VEHe it2 217 1  0  1 0  0  0000009  
142 V i t d  'r:T/liD R A T I O  VEH. 2 233 4 0  1 0  0  0009999  
1 4 4  SPEED VEMe 1 2 3 8  2 0  1  0  0  0000009  
145 SPITED \/Eli .  2 240 2  0  1  0  0  0000099  
1 5 3  L'OilST I IdJURY C A R  1  2 5 0  1 0 1 0  0  0000005  
154 \\ 'Ol? ST INJIJRY CAR 2 259  1  0  1 0  0  0000009  
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' lAh .  tSS= 0 . 1 5 3 3 3 1 0 5 Z  U L  S J.COrj9d d Y i r i ~ C 4  CJJES ,3 6  3  1 4  2  5  
4 . 7  

TRY Y X  P;tC3ICTc*H147 C -  ( F )  C C L L  T f i l f  U 
CUDS iu' iLJZaL " Z i G i l ?  S J Y  0 -  f 353 x-SdUAaL U 5 S  O L X N  

3 61 9-01  JI>>CuJE 9 2  3.273CJ'ICCZ J L  0 . 1 7 0 0 0 0 0 0 1  02  0.121L1538E 0 2  0. 44Lb223OE 0 0  
0  4 5 . ~ 3 3 0 C C O J L  3 1  0 .2OO~)J ! ICOVl  G.20000G00.: ill 0 .111556d5E 0 2  0.5G000000Z 0 0  
3  u a  3 . 4 9 z o s c o 3 z  3 2  o . ~ : c o d c c c :  2 2  0 . 4 i 0 0 0 0 5 0 e  0 2  0 .149776152  o z  0 . 6 % 5 3 > 3 3 l f  5 0  
1  7 7 3  J .77300C30E 0 3  3 .> ic f>330:2  1 3  0.17LSGOil02 il4 0.206129?6E 02  0.8US64153E 0 0  
8  3 1.33i003C3Z 0 1  0.30iCJCCC.: J  1  0.3000300OE 0 1  0.13572617E 0 2  0.10G000002 3 1  
2  1 4 2  0.14lUO003S 0 3  O.lU3CJ2CCf 2 1 0.4U50U0009 C3'  0.2U728653E 0 2  0.10070419E 0 1  
4  7 3  0 . 7 3 ) 0 3 0 J 3 2  3 2  0.10533;ClP 3 ;  0.357GLOC02 0 3  0.0 0 .1438355JE 0 1  

n A X .  ass= 3. 2472Yo53E C2 B S ~ / i s s  = > . 0 1 3 5 3  U L Z H ~ E U  C a D t s  9 0  3  1  8  2  
X d L  CJCES 4  

TRY CN ZiiEDX;Tu232~ 51. ;3L. = A  > 2 V l C I  
C O X  N T02AL dt;IG.iT 3 U 3  C': Y 33fi Y-SdUAIE U S S  YEA4 

3  1 6  3.lo0053C:E 0 2  O.lOCb3OCC: J i  0 . 1 2 0 3 3 0 0 0 2  0 2  0 . 1 0 2 2 1 0 5 ~ E  01 0 .6250000JE 0 0  
8  3 3  J.333COOC3E 0 2  O.21C'lJCLCZ 32 3.2355300GS 0 2  0 . 3 J 3 4 0 9 4 8 E  0 1  0.b36363.538 0 0  
7  3 7  3 . 3 7 3 0 0 0 3 ~ L  0 2  3.2 r ;d33222 JL  O.~LOJOOCO.% 0 2  0.521Ctl727E 01 ?-AJ?6Ut?62E D O  
2 3 d 9  3 .329330CJE 3 3  0.3190COCCZ 5 3  0.3150JCOGJ 0 3  0 . 6 ~ 3 5 3 C d 8 E  0 1  0.320C3151E 90 
5 330  0 .33 ' JCJ3352  3 3  3.373000C25 3 3  G.S43SOOU03 0 3  C.6od25524E 0 1  O.t l9110522t  0 0  
1  2 2 9  3.22920CC0E 0 3  0 . 2 2 ~ 3 3 J C ) E  1 3  0.6043500GZ 3 3  0 . 1 3 6 7 9 7 C ~ Z  32  0.U69432292 0 0  
4  7  0.702035C39 0 1  0.700COOCC5 3 1  O . l i O J 3 0 0 0 2  02  0 .14425215E 0 2  v . 1 0 0 3 0 0 0 0 5  0 \  
h d  J . Y u  J J3003E 0 1  0 .  liC339C:: , J L  3.7003300CC 02  0 . 1 u 9 j 0 1 1 7 2  3 2  0.156G000QL 0 1  
3  4 J .UJGJ50002 0 1  0.900930CC2 '31 0 . 4 ? 0 3 ? 0 3 0 1  0 1  0 .9768a208E 0 1  0.2250COOOE 0 1  
9 1  ) . 1 9 J 3 3 3 3 0 2  9 1  0.4CC133CCS 2 1  0.1635C3GOi C Z  J . 0  0. ~ 3 0 0 5 0 0 0 2  0 1  

S A X .  BSS= 0 . 1 g ~ 2 5 2 1 5 E  C2 3 5 s / ? c s  = 0 . 3 0 7 9 3  B L P ~ E ~ N ~ C ~ ~ ~ S  0  a 7  2  5 1  4 
A:iL C 2 L r 3  6  3  9 

TRY C;4 P!ttCICTUd533 Z X T 1 . 1 N B L  03J. I t :T3U>ICI 
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APPENDIX I .  MULTIPLE CLASSIFICATION ANALYSIS. 

I 1J iqI , t - "  i l l .  / ' \ : I  I) lCT I \ I ?S  
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,~!:I,!:*!I~l-.l~!T VAi?1/dJL l -1 :  

[ . ! A X  COIIE 
I F  !<E.EP CA5,ES \'!I TH 1ST ;.:C CUUE 

J C  I<r:i'_lJ C r s S t 5  I ' I T H  2P\D I p ~ i )  CODE 

I I P l i  I IdT Fi;E:)IJC-l\,C I [iS 
i T ' . i i , \ T  ILll'i I..IA>; I t ' U t . :  

(.ii. \';:.I-: [;Ei\!Ck T k S T  
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I F P l ? I N T  ~ [ J F F F I C I E N T S  
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YES 
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'.'..: I G i  { T E I I  FREQUENCY TABLE#  5 
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ROW V A K  3 2 H : S T e  COL.  EA D E V I C E  

COLUr*lP\i J + R  342  : '41 NDSH I E L D  BOND SEPAR.  

CODE ( i 1 )  ( 2 )  ( 

( 0 )  i 0 0 
( 1 )  5 97 

( 2 )  ', , 7 1 9 3  
( 3 )  3 0 0 
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APPENDIX J 

M D A I  A C C I D E N T  D A T A  

C O L L E C T I O N  F O R M S  



'* Eng;r.c d i s p l i ~ c c ~ e n t  ( c c )  

* h l a n u f a c t u r e r ' s  Vehic le  Iden t i f i ca t ion  Number 

* Odometer  R e a d i n g  ----- - 
Vehic le  D i m e n s i o n s  ( i n c h e s  

* Whee lbase  

Har.t!cSa r ::.i 

( t i?  t o  ti? j 

r t ical  distay 

dt l l  

. the  seat to: 

* Highe  clleba r s 

* ?'he t ips  , , e b ~ r s  



ODOMETER 

INVESTIGATION DATE 

VE H'L 

VEH . NO. 

LOCATION 

TPPE (CAR, TRUCK, ETC.) 

INVESTIGATION 

MAINTENANCE 

DEFECTS (DESCRIBE) 
POWER ACCESSORIES/OPTIONS 

YEAR MAKE 

INSPECTION 

fs - PB - A/C. P W  OTHER: 

RESTRAINT SYSTEM 

TYPE: USE : 
INJURY (CAUSATION/CONTACT) ' 

MODEL BODY STYLE 

VEHICLE DYNAMICS . . 

DAMAGE 
DIRECTJON OF FORCE 

DAMAGE (DESCRIBE) 

POST CRASH DAMAGE - VDI 

PRIMARY : 

SECONDARY : 

OTHER: 



Interior Damage 

NOTES 



- ~ \ I Y  ILI IdT.C, I S E A T N O .  I V E I I t L I i O .  C A S E R O .  

- ------- - -- --- - ------ I . - AA- - - - 
Physical \qGm ina B-- !VIRRlED 

PHYSICAL II.LPAIRENTS 

iNJURIES \%'HERE CONTACTED 

- -.--- 
BSi'MI??TS USED VEB'L  C0P;I)IT'IOX BRAKES STEERING LAST SERVICE \*FLIT ,! , I lZRE 

O V E U L L  

.'ISP.L LYS'I'ING POSITION 

--- -- -----. -... 
3TI>1ATBL, SPEED OTHER VEH ' LS , b,+?!tD, 1IRIVE;J 

CONSCIOUS ,LOSS 

ALL LIEATHER 

-- -. -- 
.XLT VEiIICLE, , l!i? /FIRST AID, WLIO, UHEDS, TIYIE ILCFT SCESE,  \IOW 

-- . - - - -. - .- - -- - - - - - - - 
I .IILIARITY ROUTE ARIA I LEF r / t t l G l I T  FijLil' i,K<I?SC 

CAR 

1 -------- - ------------- 
:3ll(iilST USE SELE RATED URIVlhi. i i iriui;:  7 
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V I E R  OBSIRUCTION ULSTRALTIOSS ASSUPLPTIOIU'S , OTIiCK V E I I  ' L ,  TP&irllk- 

-. -..----.-- ----.-.- ---.-.---- m;ycJcfij3"?J-----.. --- -. -.- -----A 

P U R P O ~ '  
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------*------..----- ---- .-. - -----.--- 
PHYSICAL 

---. --- 
!L$JOJ\ SUKCI~T,, '  lI,L>?%SS TAINT11iC; SI:IZUP.ES EPILEPSY DIA1;ETIi.S 

3!'C:L'LL 

Trip Ccr~dition - -- 
--- r.!o RVd~EETim~ KCQATTON. -- 

--- RA' ;; k; TefL- ---- --- 
SbiOKE 

-- 
EAT M E D I C I I W  DRUGS 

ORIGIN 
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-.--::---2- -----= -~--z:Y~>-...._-~,---..I ---l--.-r__---.-----.n-̂ -: -L--̂=iiiiii------L- ---. 
EDUCIiTTO!; 1.Ei'LL F inn ic  -- 0 I WAS ACCIDENT PREVC1:7')&LC 
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COLLISION 
PERFORMANCE 

and 

INJURY REPORT 

LONG FORM 
(REVISION NUMBER 3) 

COPYRIGHT @ I969 GENERAL MOTORS CORPORATION 
THIS FORM MAY BE REPRODUCED AND USED FOR ACCIDENT REPORTPURPOSES PROVIDED THE N0TIC.F 2 ;  i':)!'{'U(it'T I S  INCLUDED 

(THIS FORM REPLACED PG2OO2 IN SEPTEMBER 1969) 



COLLISION 
PERFORMANCE 

and 

INJURY REPORT 

TRUCK 
(VERSION B )  



COLLISION PERFORMANCE AND INJURY REPORT 

This form was developed by General Motors and the Automobile Manufacturers Association to promote 
widespread interchange of standardized, comprehensive field data among professional research people engaged in 
accident investigation, and is designed to be used in conjunction with digital computers. Companion forms for 
recording car and bus collision data are also available. Professional accident researchers can obtain more 
information on this accident investigation system by writing to: 

Automobile Manufacturers Association, Inc. Safety Research & Development Laboratory 
320 New Center Building Or GM-ADAP 
Detroit, Michigan 48202 General Motors Proving Ground 

Milford, Michigan 48042 
GENERAL INSTRUCTIONS 

THE FIELD INVESTIGATOR SHOULD: 

Make a complete photographic description of the vehicle. (See Page 44 for instructions.) 
See Page 31 for Occupant information Section instructions. 
There are eight basic types of questions that you will be asked. Read the foJlowinq examples, based on a fictitious accident, 
illustrating how these questions should be answered. 

Accident: A pickup truck with 3 occupants was involved in w, 
accident on a dirt, country road in Arizona. The 
doors did not jam. The rear view mirror was not 
contacted by any occupant but it was broken. 

!CODE TO BE INSERTE 

EXAMPLES: s v  A N A L V ~ S G R O U P ~  _ _ 1 8 1 9  

A. Enter the name of the state (Arizona) in the blank. Enter nothing in 
the adjacent "Punch Code" column because ell grey areas will be I21 R U R A L  

filled in by the Analysis Group. (31  UNKNOWN 

B. The word "AREA" is an implied multiple choice "question". Since 
the enswer "(2) rural" best describes the ares, enter a "2" on the 
blank in the "Punch Code" column. A "2" will later be punched in 
Column 20 of a comDuter card in rmonse to vour answer. 

C. The correct answer for the example shown is not in the list, SJ 

write the word "dirt" ~n the blank after "(4) other: ". (11  GPHALT 

Alto enter "4" in the "Punch Code" column because the column 121 CONCRETE 

is not shaded grey this time. 

D. This type of question is written in a way that will save you time. 
( I t  could have been written, "Did the left front door iem?"l The 
possible answers "(1,2,0)*" ere given after the word "Front". The 
code key for (1.2,O) is given at the bottom of the page. Since "2" 
means "no", enter "2" in the answer blank because, according to 
our accident, the left front door did not jam. - 

E. Exemple E asks if the left= door lammed. The code key for 
(1,2,3.0) is also gwen at the bottom of the page S~nce this was a 
two door pickup "3" is chosen, as the answer to indicate that the 
questlon is "not applicable". 

F .  & G. These examples pertain to the rear vlew minor. The questiom 
end possible answers are grouped together st the heads of the two 
e n m  columns. Example F asks if the rear view minor was 
damaged. Since the mirror was broken, mark the blank in the 11 2 .301 '  ! 1 .2 .3 .01~  

"Damaged" column with a "1". 

Exemple G eska ~f the rear view mirror war contacted by en \CODE COL CODE COL 

occupant. Since there war apparently no occupant contact, entw 
"2" in the Occupant Contact column. ("Contact" implies 
contact) 

H. Example H offers no multiple choim. So enter the ectuel answer in 
the blank. Since there were 3 occupants, enter "03" in the blank. 

G------' 
Notice that the answer is entered as far to the right as poasible and 
the leading blanks are filled in with zeros. 

THE ANALYSIS GROUP SHOULD: 

Cross check all available information, photographs, etc. 

Complete the report using all available information and the 
provided code keys. 

'WHERE (1.2.0) OR (1,2,3,0) ARE INDICATED, USE 1 FOR YES 3 FOR NOT APPLICABLE 
2 FOR N O  0 FOR UNKNOWN 
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